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Preface

Imagination is the only weapon in the war against reality.

Lewis Caroll

Alice, the 7-year-old protagonist in Alice in Wonderland, and I have a lot in 
common. We both have an unquenchable curiosity about our surroundings. 
We are both abnormally interested in hearing the stories of others. And we 
both began our life journeys believing the world was an orderly and stable 
place.

I grew up in a military family and joined the military myself shortly after 
high school. As a child and young woman I was primarily exposed to a 
structured and predictable world. Before Alice fell down the rabbit hole, she 
was living in the confines of a well-run estate. The Wonderland-like sce-
narios, I later encountered in the civilian corporate workforce fascinated and 
frustrated me almost as much as they did Alice. The world relies on a cer-
tain amount of steadiness to run properly. As a project manager I often had 
to reason with Red Queens and Mad Hatters to accomplish my project goals.

It doesn’t help that our newest generation does not always appreciate 
the customary way of doing things. They often require a certain amount of 
foolishness and lack of structure to stay engaged. This is counterintuitive 
to mature project managers interested in staying in the game. We have to 
continually convince our teams that anyone who truly wants to be innova-
tive must first understand the rules and customs of their antecedents. It takes 
both conventional wisdom and nonconventional philosophy to finish a proj-
ect on time and on budget.

Applying Lean concepts and agile techniques to traditional project man-
agement is the best way to capitalize on our creativity and still respect the 
core project management science that has served us well since it emerged 
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as a respected discipline in the 1950s. Lean and agile provides an avenue for 
multiple generations to work together.

Alice teaches us some crucial lessons that can be applied today as we 
move through managing projects. For example, one famous revelation on 
her journey is that she becomes aware that “It’s no use going back to yester-
day, because I was a different person then.” Instead, we need to grow and 
change as we acquire new information. Traditional PMs sometimes rely too 
much on what worked well yesterday. New knowledge needs to be explored 
and often incorporated.

Alice also discovered that each of us has a story to tell from the lens and 
perspective of our own experiences, and that is an important part of self-
fulfillment: “There ought to be a book written about me, that there ought. And 
when I grow up, I’ll write one.” I may be stretching Lewis Carroll’s literary 
intentions when he wrote the book in 1865, but I think this means we need 
to appreciate the stories of others. Everyone owns a brilliant piece of the 
puzzle that just might fit. Traditional project management is often limited by 
the “my thoughts and plans are the only ones that matter” mentality.

Alice generally gave herself solid advice but seldom followed it, which 
simply means we must listen from both our hearts and heads when we are 
involved in problem-solving or project management. We generally know 
what is right and in the best interest of the project. This is one of the rea-
sons why the project plan is so important. The plan keeps us on track and 
helps us remember our short- and long-term goals. It reminds us of the 
deliverables and helps us celebrate our milestones.

But it turns out that people management is the most time-consuming 
function of all projects. There is no one-size-fits-all plan for that. However, 
Lean thinking and agile techniques (Lean and agile), when embraced by 
traditional project management, provides the opportunity to work within a 
solid framework, allowing the freedom to apply creativity on demand. But 
more importantly, it provides better vehicles to manage people.

In the past, a PM has had the luxury to depend on the human resources 
(HR) department for the people issues. Now, with smaller staffs, HR often 
is only visible at the beginning and at the end of the project. HR issues that 
arise during the course of a given project are handled on a first-come, first-
served basis or put on hold. HR functions have become more comprehen-
sive and complex. The PM has to know when and if the problem is serious 
enough to involve HR and what time this inclusion could cost the project.

When a decision must be made immediately, a PM is required to 
switch roles and become the HR representative. Globalization has made 
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management involvement more necessary and less transparent to the 
employee. It is no longer uncommon for a staff member to go directly to his 
or her PM when seeking HR advice.

The science of HR management covers a wide range. To suggest that 
the PM must learn everything there is to know is unreasonable. However, a 
PM who is familiar with HR issues will avoid a great deal of grief. Most HR 
issues focus on communication. Traditional project management does not 
embrace the issue of communication and change management as much as 
Lean and agile.

The PM who is assigned to international projects must be aware of how 
business is done in different countries. This is another area in which Lean 
and agile appears to be more malleable. Use of visual controls, flowcharts, 
and roadmaps are encouraged.

A PM needs to be able to interpret special nuances in the company’s 
HR policy. A company may electively revise policies to protect areas, such 
as sexual orientation and religious rights, without realizing the two poli-
cies clash. In theory, the policy seemed correct, but it is the PM that is able 
to observe the real-life consequences. A PM can easily overstep his or her 
boundaries and be totally unaware. Likewise, the PM may be unwittingly 
caught in the middle of an employer-sponsored drive to involve employees 
in the political process or union activities.

A PM’s communication skills now need to include more focus on the 
following:

 ◾ Coaching
 ◾ Mentoring
 ◾ Mediation/arbitration
 ◾ Dispute resolution

Additionally, a PM has to deal with certain aspects of employee develop-
ment that once were handled by the company’s training department. A PM is 
now expected to help his or her subordinates identify learning opportunities 
as well as formulate plans designed to realize and document expectations.

Cultural management and diversity issues are quickly becoming topics 
that a PM cannot ignore. The workforce has become older, causing genera-
tional differences. The workforce has become more international, creating 
the need to understand diversity. There is an increased emphasis on safety 
and security. It is a wonder that a PM has time to actually do a project with 
all the additional responsibilities.
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Many times as a PM, it is important to maintain imagination and inspira-
tion when following a standard rollout plan even though there really isn’t a 
lot of flexibility once a project plan is in place and a time/cost baseline has 
been created.

A PM can be subject to explaining why a particular project plan is 
becoming so hard to execute. Didn’t everyone attend the same meeting? 
Did they not understand the task they were given or that there was a time-
line involved? Why push back now when all the steps are in place? Just like 
Alice, a project manager can suddenly feel that the the world has just turned 
upside down!

In addition to Alice being a curious soul, she was also clumsy and eas-
ily frustrated. As a PM, it is hard not to identify with these characteristics 
at least some of the time. The good news is that the Lean and agile toolkit 
can replace what are normally exasperating circumstances with opportuni-
ties to make a project better. By applying or considering Lean and agile as 
an option, day-to-day project activities can begin to feel less awkward and 
more graceful.

The Cheshire Cat told Alice that everyone in Wonderland was mad. This 
included Alice herself. However, as it turns out, a certain amount of mad-
ness or creativity is necessary these days to be fruitful. Alice’s response to 
the Mad Hatter was “You’re entirely bonkers. But, I’ll tell you a secret. All the 
best people are.”

Terra Vanzant Stern, PhD, PMP, SPHR/GPHR
Six Sigma Master Black Belt
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IUNDERSTANDING 
PROJECT MANAGEMENT 
THEORY

Introduction

Alice: Sometimes I believe in as many as six impossible things 
before breakfast.

The Mad Hatter: That is an excellent practice.

Throughout this book, the phrase “Lean and agile” refers to Lean thinking 
and agile techniques. Lean and agile can help a project manager (PM) to 
imagine the impossible by using a set of tools and philosophies.

Many times, the phrase “traditional project management” will be used to 
mean the standard or customary way project management is done now. It 
may also mean the historical meaning of a term, practice, or concept. Lean 
and agile, as covered in this book, is meant to enhance traditional project 
management not replace the science. A strong foundation in traditional proj-
ect management is necessary to appreciate the benefits of adopting Lean and 
agile.

There are a number of Lean and agile terms not explored or discussed in 
this work as the focus has been given to those tools and concepts that will 
allow a PM to make projects better, faster, and/or more cost-effective.

A PM has been given a lot of new initiatives and directives in the cur-
rent business environment. It is no longer enough to simply manage a 
timeline and a cost baseline. The PM must be an excellent communicator 
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and a leader. Additionally, much attention is given to being an innovative 
contributor.

Innovation is a science of its own, one that is not only being embraced 
by project management but by other disciplines as well. It is important for 
the PM to know that innovation is not possible without knowing the basics 
of whatever thought is in need of innovation. History, templates, and phi-
losophy are all necessary to introduce a new innovation. Innovation does 
not just pop into existence and involves mostly looking at an old problem 
through a new or different lens.

The following chapters in Section I are intended to do just that. A PM 
might benefit from being reminded of traditional project management before 
tackling the basics of Lean thinking and agile techniques. For example, a PM 
may not even realize that there are currently three different respected bodies 
of knowledge for project management and may rely totally on one body. To 
skip these brief and concise summaries in the following chapters would ren-
der the application of these powerful critical thinking and problem-solving 
tools useless.

A PM would not take on the challenges of a whole system responsible for 
creating the problem without knowing how the system would react or take 
into consideration the history of the system. Likewise, a PM needs to know 
or be reminded of how to implement different types of project management 
methodologies and what tools are most commonly used. Often the answer 
to a major problem has already been documented along with best practices 
recorded. Whereas being creative and innovative should be characteristics of 
today’s PM, sometimes understanding and utilizing best practices is the most 
practical and Lean way to go.

Throughout Section I, social innovation is also a topic of discussion. 
The way a PM may have traditionally dealt with people issues has evolved. 
Using Lean and agile tools to manage people is an innovative thought pro-
cess in itself. For example, whereas older thinking would have an employee 
explaining a project challenge or obstacle, newer leaner and more agile 
approaches will have that same employee using a simple problem-solving 
tool, such as a fishbone diagram, to solve the problem him- or herself. 
Social innovators act with deliberate intention in the face of complexity and 
uncertainty to pursue positive impact.
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Alice’s experiences in Wonderland are sometimes used to illustrate some 
of the more elusive preliminary concepts of social innovation. Remember, all 
PMs have had to deal with their share of Red Queens and Mad Hatters.

Welcome to Section I. So, as the King told Alice, “begin at the 
beginning…”
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Chapter 1

The Three Faces of Traditional 
Project Management

In order to truly understand how Lean concepts and agile techniques (Lean 
and agile) can be applied to project management, it is important to under-
stand the accepted basics of project management. Most PMs are surprised 
to learn that there are three primary recognized bodies of knowledge for 
project management: PMBOK®, PRINCE2®, and ISO 21500. There are also 
a number of independent bodies that emphasize a particular area, such as 
health care or construction.

This work capitalizes on the parallels of the three primary bodies of 
knowledge and speaks to their similarities rather than their differences. 
However, a PM wishing to engage fully in Lean and agile should know 
which of the three sources is being relied on in his or her organizations. 
Once this body of knowledge is established or adopted by the PM, the PM 
should become expertly familiar with that source.

The Project Management Body of Knowledge (PMBOK) is a U.S.-based 
program supported by the Project Management Institute (PMI). It provides a 
set of standard terminology and guidelines. Although it overlaps with prac-
tices used in general management, there are a number of unique thoughts, 
such as critical path and work breakdown structure, not typically discussed 
in other management disciplines, such as financial forecasting or organiza-
tional development. PMI offers individual certification programs.

Projects in Controlled Environments, version 2 (PRINCE2) is a program 
that began as a joint venture between the UK government and a private 
company, Capita. PRINCE2 focuses on dividing projects into manageable 
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and controllable phases. It encompasses quality management and also offers 
individual certification programs.

ISO 21500:2012, Guidance on Project Management is an international 
standard developed by the International Organization for Standardization 
(ISO). An interesting piece of trivia is that work began on this standard in 
2007, but it was not officially published until 2012, making it the newest of 
the three primary bodies. This standard is the first of the intended series 
of standards, and it aligns by design with other more established standards 
in areas such as quality management systems (QMS) and risk management. 
Currently, it is considered a guideline, so there is no official certification or 
registration process.

One commonality in all three primary bodies is the concept of a project 
life cycle (PLC). The PLC refers to a series of activities that are necessary to 
fulfill project goals or objectives. It is more commonly known as the project 
management life cycle (PMLC).

The PMLC has five phases: initiation, planning, execution, monitoring, 
controlling, and closure. Some bodies of knowledge (BOK) do not specifi-
cally name these steps and/or combine them with other phases. Named or 
not, a successful project must go through each phase of the cycle.

To summarize the steps or phases in the cycle, the term initiation refers 
to selecting the goal. Planning the project involves estimating resources and 
time, identifying the order of tasks, determining the execution schedule, and 
performing a risk assessment. Execution, simply stated, involves performing 
the tasks. Monitoring and Controlling occur during all phases of the project. 
They include monitoring resources, quality, risks, and overall project status. 
Closing is the phase that includes all the activities necessary for the project 
office to bring closure to the project effort.

Lean and agile project management begins with closely observing each 
phase of the PMLC and envisioning Lean and agile opportunities. This is a 
summary of the phases and how certain Lean and/or agile tools might be 
used. A more in-depth discussion of each of the phases occurs later in this 
book.

Project Initiation

The project initiation phase is the most crucial phase in the PMLC. This 
phase establishes the scope. A major outcome is the project charter. A char-
ter is typically developed by creating a business case followed by conducting 
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a feasibility study. If there is more than one resource available to execute the 
project, a project team is established. There may also be a need to estab-
lish or partner with the project management office (PMO). There are several 
Lean opportunities.

A supplier-input-process-output-customer (SIPOC) analysis could be 
used in either the business case or feasibility study. This would identify all 
the stakeholders in the project and consider the nonhuman resources that 
may contribute to the success of the project. Using a template to create 
the project charter is another simple way to make the process Lean. The 
plan-do-check-act (PDCA) methodology may be the best way to establish a 
PMO.

Project Planning

Many aspects of project management come down to good planning. In the 
planning process, Lean and agile do support the use or the awareness of 
management tools promoted first by total quality management (TQM) litera-
ture. These diagrams discussed later in this work include, but are not limited 
to, the following:

 ◾ The KJ method or affinity diagrams
 ◾ Interrelationship digraph (ID)
 ◾ Tree diagrams
 ◾ Prioritization diagrams
 ◾ Matrix diagrams
 ◾ Process decision diagrams
 ◾ Activity network diagrams

There are a number of Lean and agile tools that may be applied in this 
phase. For example, suggesting a 5S model, a five-step method of organiz-
ing and maintaining a workplace, prior to beginning the project may help in 
the execution if the environment is physically disorganized. Gemba walks, a 
term used to describe personal observations of work, can promote a greater 
understanding of constraints within the work environment.

A key performance indicator (KPI) is a business metric used to evaluate 
factors that are crucial to the success of an organization and can vary from 
organization to organization. Strongly promoted KPIs can be extremely pow-
erful drivers of behavior and may be addressed in this phase of the cycle.
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Many agile professionals suggest five levels of planning to include the 
following:

 ◾ Product or service vision
 ◾ Product or service roadmap
 ◾ Release or rollout plan
 ◾ Sprint plan
 ◾ A strategy to achieve daily commitment

Project Execution

Initiation and planning are necessary for efficacious execution of any proj-
ect. Generally speaking, basic project management and Lean are in align-
ment with how a project should be deployed. The use of a project plan 
using a work breakdown structure (WBS) and establishing metrics are good 
examples. What Lean offers that is not typically addressed in project man-
agement methodologies is the mistake-proofing aspect. The strategy used to 
ensure the success of the project often involves placing controls and detec-
tion measures within the project plan.

Visual feedback systems (Andon) may encourage quicker execution. 
Creating continuous flow eliminates waste and speeds the process in many 
projects. Andon means sign or signal. It is a visual aid that alerts and high-
lights places where action is required; for example, a flashing light in a 
manufacturing plant that indicates the line has been stopped by one of the 
operators due to some irregularity.

In this phase, hoshin kanri, a policy deployment tool, may help ensure 
that progress toward the strategic goals is consistent. Hoshin kanri is a 
method for ensuring that the strategic goals of a company drive progress 
and action at every level within that company.

Project Monitoring and Controlling

The monitoring and controlling process oversees all the tasks and metrics 
necessary to ensure that the approved and authorized project is within 
scope, on time, and on budget so that the project proceeds with minimal 
risk. Lean and agile promotes more people interaction than typical project 
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management. Project management models often rely more heavily on Gantt 
and other charts to track progress. Concentrating a little more on the people 
aspects will increase team accountability.

Lean specifically looks at poka-yoke and heijunka. Poka-yoke is the 
Japanese term for mistake proofing. Mistake proofing involves eliminating 
possibilities for errors. An example would be color-coding a wiring template 
to assist the worker. The input and output would be the same color.

Heijunka is the Japanese word for level scheduling. A level-scheduling 
strategy’s objective is to minimize disruptions caused by sudden changes 
in demand levels by matching the product family schedules with product-
by-product schedules. To achieve the objectives of level scheduling, both 
the sales and production departments must agree on a fixed level of output 
volume and output duration.

Project Closing

The purpose of the closing phase in the PMLC is to confirm completion 
of project deliverables to the satisfaction of the project sponsor and to 
communicate final project disposition and status to all participants and 
stakeholders. The concept of standardized work is often useful during this 
phase. This is when documented procedures capture best practices. If stan-
dardized work has been created, it may be used to accelerate the closing 
process.

Agile project closure is much more robust and has definitive objectives, 
such as handing the project over to operations, tidying up any loose ends, 
reviewing the project to a stronger extent, and making celebrating an essen-
tial activity as opposed to something that is nice to do.

Lean project closure concentrates on keeping improvements ongoing, 
documenting best practices, and encouraging “lessons learned” meetings. It 
embraces brainstorming around “how can we do it better next time.”

The advantage of applying the Lean and agile concept to project man-
agement is that it incorporates stronger planning tools and various aspects 
of mistake proofing not classically addressed in basic project management 
theory. The journey begins with examining the PMLC through a Lean 
perspective. Lean project management focuses on making projects bet-
ter, faster, and more cost-effective by eliminating waste and unnecessary 
activities.
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The PMBOK specifically lists 10 knowledge areas in project management 
that are addressed in a different structure within in PRINCE2 and ISO 21500:

 1. Integration
 2. Scope
 3. Time management
 4. Cost management
 5. Quality
 6. Human resources
 7. Communications
 8. Risk
 9. Procurement
 10. Stakeholders

These 10 factors, as identified in the PMBOK, will be used in Section I 
to demonstrate how adding Lean and agile to project management can be a 
powerful approach to enhancing accomplishments.

PRINCE2, Change Management

One area that is more structured in PRINCE2 than other traditional project 
management methodologies is in change management. This excerpt from 
the PRINCE2 manual is a good summary:

Changes to specification or scope can potentially ruin any project 
unless they are carefully controlled. Change is, however, highly 
likely. The control of change means the assessment of the impact 
of potential changes, their importance, their cost and a judgmental 
decision by management on whether to include them or not. Any 
approved changes must be reflected in any necessary correspond-
ing change to schedule and budget. “Management” in the PRINCE2 
context means either the Project Board or a subordinate group 
called the Change Authority. For simplicity I’ll refer to the Change 
Authority in the description of the process except where Project 
Board is explicitly intended.

A chapter on the core concepts of project management would not be 
complete without some basic history.
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In 2570 BCE, the Great Pyramid of Giza was completed. Although archae-
ologists still debate about how this amazing feat was achieved, most agree it 
is the first evidence of project management. There was some degree of plan-
ning, execution, and control involved in managing this project.

Fast-forwarding to 208 BCE sees the construction of the Great Wall 
of China. Although it is considered a wonder of the world, there is more 
documentation available about this project. Labor was organized into three 
groups, which included soldiers, common people, and criminals. In the end, 
Emperor Qin Shi Huang ordered millions of people to finish this project.

It was not until 1917 that people realized the use of a standard set of 
tools might be useful in project management. It started with the Gantt chart, 
developed by Henry Gantt. This tool was considered a major innovation in 
the 1920s. It was then used with much anticipation on the Hoover Dam proj-
ect, which was started in 1931. With computerization and now much easier 
to use, Gantt charts are still in use today.

After the Hoover Dam project, project management as a science devel-
oped rapidly via these key events:

 ◾ 1956: The American Association of Cost Engineers (now AACE 
International).

 ◾ 1957: The critical path method (CPM) is invented by the DuPont 
Corporation.

 ◾ 1958: The program evaluation review technique (PERT) is invented for 
the U.S. Navy’s Polaris Project.

 ◾ 1962: U.S. Department of Defense mandates the work breakdown struc-
ture (WBS) approach.

 ◾ 1965: The International Project Management Association (IPMA) is 
founded.

 ◾ 1969: Project Management Institute (PMI) is launched to promote the 
project management profession.

As project management matured, so did progressive thoughts and ideas. 
In 1984, Dr. Eliyahu Goldratt introduced a novel called The Goal. In this 
work, Dr. Goldratt addressed the theory of constraints (TOC). His premise 
was that any manageable system is limited in achieving more of its goal by a 
small number of constraints, and there is always at least one constraint. The 
TOC process is used to identify the constraint and examine how to exploit 
the obstacle. The methods and algorithms from TOC went on to form the 
basis of critical chain project management.
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In 1986, Scrum became a recognized project management style, and in 
1987, PMI released the first edition of the PMBOK. Three years later, in 1989, 
the PRINCE2 method was developed.

Roles and Responsibilities

Without exception, traditional project management BOKs agree about the 
roles and responsibilities of the PM and those that participate in the PMLC.

This is a common summary considered standard thought in the industry.

Project Team

The project team is the group responsible for planning and executing the 
project. It consists of a PM and a variable number of project team members, 
who are brought in to deliver their tasks according to the project schedule.

The project team members are responsible for executing tasks and pro-
ducing deliverables as outlined in the project plan and directed by the PM at 
whatever level of effort or participation has been defined for them.

On larger projects, some project team members may serve as team leads, 
providing task and technical leadership, and sometimes maintaining a por-
tion of the project plan.

Project Manager

The PM is the person responsible for ensuring that the project team com-
pletes the project. The PM develops the project plan with the team and 
manages the team’s performance of project tasks. It is also the responsibility 
of the PM to secure acceptance and approval of deliverables from the project 
sponsor and stakeholders. The PM is responsible for communication, includ-
ing status reporting, risk management, escalation of issues that cannot be 
resolved by the team, and in general making sure the project is delivered on 
budget, on schedule, and within scope.

Sponsor

The sponsor is a manager with demonstrable interest in the outcome of 
the project, and he or she is ultimately responsible for securing spending 
authority and resources for the project. Ideally, the executive sponsor should 
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be the highest-ranking manager possible in proportion to the project size 
and scope. The executive sponsor acts as a vocal and visible champion, 
legitimizes the project’s goals and objectives, keeps abreast of major project 
activities, and is the ultimate decision maker for the project. The executive 
sponsor provides support for the project sponsor and/or project director and 
the PM, has final approval of all scope changes, and signs off on approvals 
to proceed to each succeeding project phase. The executive sponsor may 
elect to delegate some of the above responsibilities to the project sponsor 
and/or project director.

The project sponsor and/or project director is a manager with demon-
strable interest in the outcome of the project, and he or she is responsible 
for securing spending authority and resources for the project. The proj-
ect sponsor acts as a vocal and visible champion, legitimizes the project’s 
goals and objectives, keeps abreast of major project activities, and is a 
decision maker for the project. The project sponsor will participate in and/
or lead project initiation, the development of the project charter. He or she 
will participate in project planning (high level) and the development of the 
project initiation plan. The project sponsor provides support for the PM; 
assists with major issues, problems, and policy conflicts; removes obstacles; 
is active in planning the scope; approves scope changes; signs off on major 
deliverables; and signs off on approvals to proceed to each succeeding 
project phase. The project sponsor generally chairs the steering commit-
tee on large projects. The project sponsor may elect to delegate any of the 
above responsibilities to other personnel either on or outside the project 
team.

Steering Committee

The steering committee generally includes management representatives from 
the key organizations involved in the project oversight and control and any 
other key stakeholder groups that have special interest in the outcome of the 
project. The steering committee acts individually and collectively as a vocal 
and visible project champion throughout their representative organizations; 
generally they approve project deliverables, help resolve issues and policy 
decisions, approve scope changes, and provide direction and guidance to 
the project. Depending on how the project is organized, the steering com-
mittee can be involved in providing resources, assist in securing funding, act 
as liaisons to executive groups and sponsors, and fill other roles as defined 
by the project.
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Customer

Customers comprise the business units that identified the need for the 
product or service the project will develop. Customers can be at all lev-
els of an organization. Because it is frequently not feasible for all the 
customers to be directly involved in the project, the following roles are 
identified:

Customer representatives are members of the customer community who 
are identified and made available to the project for their subject matter 
expertise. Their responsibility is to accurately represent their business units’ 
needs to the project team and to validate the deliverables that describe the 
product or service that the project will produce. Customer representatives 
are also expected to bring information about the project back to the cus-
tomer community. Toward the end of the project, customer representatives 
will test the product or service the project is developing, using and evaluat-
ing it while providing feedback to the project team.

Customer decision makers are those members of the customer com-
munity who have been designated to make project decisions on behalf 
of major business units that will use or will be affected by the product 
or service the project will deliver. Customer decision makers are respon-
sible for achieving consensus of their business unit on project issues and 
outputs and communicating it to the PM. They attend project meetings 
as requested by the PM, review and approve process deliverables, and 
provide subject matter expertise to the project team. On some projects, 
they may also serve as customer representatives or be part of the steering 
committee.

Stakeholders

Stakeholders are all those groups, units, individuals, or organizations—
internal or external to the organization—which are impacted by or can 
impact the outcomes of the project. This includes the project team, spon-
sors, steering committee, customers, and customer coworkers who will be 
affected by the change in customer work practices due to the new product 
or service; customer managers affected by modified workflows or logistics; 
customer correspondents affected by the quantity or quality of newly avail-
able information; and other similarly affected groups.

Key stakeholders are a subset of stakeholders who, if their support were 
to be withdrawn, would cause the project to fail.
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Vendors or Service Providers

Vendors or service providers are contracted to provide additional products or 
services the project will require and are additional members of the project 
team.

Common Project Management Challenges

Oddly, there are a number of common challenges or constraints that PMs 
deal with on a regular basis. The most famous is called the triple constraints, 
which are cost, time, and scope.

Cost

All projects have a finite budget; the customer is willing to spend a certain 
amount of money for delivery of a new product or service. If you reduce the 
project’s cost, you will either have to reduce its scope or increase its time.

Time (Schedule)

As the saying goes, “time is money,” a commodity that slips away too eas-
ily. Projects have a deadline date for delivery. When you reduce the project’s 
time, you will either have to increase its cost or reduce its scope.

Scope

Many projects fail on this constraint because the scope of the project is 
either not fully defined or understood from the start. When you increase a 
project’s scope, you will either have to increase its cost or time.

More recently, the triangle has given way to a project management dia-
mond: cost, time, scope, and quality are now the four vertices with customer 
expectations as a central theme.

Besides the obvious constraints, most project management text will also 
agree that the following constraints should be in the mix:

 ◾ Stakeholder and customer satisfaction
 ◾ Meeting business case objectives
 ◾ Customer/end-user adoption
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 ◾ Quality of delivery
 ◾ Meeting governance criteria
 ◾ Benefits realization

Managing Project Success

Another area that all three methodologies appear to agree on is the concept 
of project success. All three agree that success metrics should be established 
as quickly as possible in the planning phase.

Project success metrics or criteria are the standards by which the project 
will be judged at the end to decide whether or not it has been successful in 
the eyes of the customers and other stakeholders.

Successful organizations take the guesswork out of this process: They 
define what success looks like, so they know when they have achieved it. If 
a PM wants project success, it must be defined.

Almost as important is how the metric or criteria is documented. This is a 
good guideline that all three bodies of knowledge would find acceptable:

 ◾ Name of success criteria.
 ◾ How it is going to be measured?
 ◾ How often it is going to be measured?
 ◾ Who is responsible for measuring it?

Measurements are discrete or continuous. Discrete is easy as it simply is 
a yes/no answer—was it accomplished or not. Continuous measurement is 
typically a percentage. For example, this task was completed by 30%. In less 
finite environments, a Likert scale can be substituted. A Likert scale is the 
most widely used approach to scaling responses in survey research. As an 
example, on a scale from one to five, how would you rate the material you 
are now reading?

There continues to be a bevy of new thoughts about effective project 
management. For example, the PMBOK is in its sixth edition. However, the 
most intriguing thing to impact basic project management in several years is 
the knowledge and ability to apply Lean concepts and agile techniques. This 
application makes all projects better, faster, and more cost-effective.
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Chapter 2

A Lean History of Lean

A project manager (PM) who would like to apply Lean and agile concepts 
should understand the history of both Lean and agile in addition to the 
three faces of project management as summarized in Chapter 1. This chapter 
is designed to give a brief history of Lean as well as Lean Six Sigma (LSS) 
because both methodologies are used in this book.

Six Sigma was developed by Motorola in 1981 in an effort to reduce defects. 
During the 1980s, it spread to recognized companies, including General Electric 
and Allied Signal. Six Sigma incorporated total quality management (TQM) 
as well as statistical process control (SPC) and expanded from a manufactur-
ing focus to other industries and processes. Motorola documented more than 
$16 billion in savings. This is when many other companies decided to adopt 
the methodology. Naturally, the Six Sigma methodology has evolved over time. 
A core belief is that manufacturing and business processes share characteristics 
that can be measured, analyzed, improved, and controlled.

In 1988, Motorola won the MBNQA for its Six Sigma program. Six Sigma 
promotes the following concepts:

 ◾ Critical to quality: attributes of the most importance to the customer
 ◾ Defect: failing to deliver what the customer wants
 ◾ Process capability: what the process can deliver
 ◾ Variation: what the customer sees and feels
 ◾ Stable operations: ensuring consistent, predictable processes to improve 
what the customer sees and feels

 ◾ Design for Six Sigma: designing to meet customer needs and process 
capability
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In 1999, GE reported $2 billion in savings attributable to Six Sigma in its 
2001 annual report. It discussed the completion of more than 6,000 Six Sigma 
projects and the probability of yielding more than $3 billion in savings by con-
servative estimates. Other early adopters of Six Sigma include the following:

 ◾ Bank of America
 ◾ Honeywell
 ◾ Raytheon
 ◾ DuPont
 ◾ Brunswick Corporation
 ◾ Borusan
 ◾ EDS
 ◾ Shaw Industries
 ◾ Smith and Nephew
 ◾ Wildcard Systems
 ◾ Idex
 ◾ Starwood (Westin, Sheraton, Meridian)
 ◾ Bechtel

The term Six Sigma is a statistical measurement based on defects per million 
opportunities (DPMO). A defect is defined as any nonconformance of quality. 
At Six Sigma, only 3.4 DMPO may occur. In order to use sigma as a measure-
ment, there must be something to count and everyone must agree on what 
constitutes a defect. Normal distribution models look at three sigma, which is 
essentially 6,210 DPMO. Some processes are acceptable at lower sigma levels, 
and in many cases, six sigma is considered an ideal. Sigma (σ) is a symbol 
from the Greek alphabet that is used in statistics when measuring variability. 
In the Six Sigma methodology, a company’s performance is measured by the 
sigma level. Sigma levels are a measurement of error rates. It costs money to fix 
errors, so saving this expense can be directly transferred to the bottom line.

Typical tools taught in Six Sigma include the following:

 ◾ Process mapping
 ◾ Affinity diagram or Kawakita Jiro (KJ) method
 ◾ Measurement system analysis (MSA)
 ◾ Pareto chart
 ◾ Supplier-Input-Process-Output-Customer (SIPOC) analysis
 ◾ Scatter diagram or scatter plot
 ◾ Quality function deployment (QFD), also known as house of quality
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 ◾ Ishikawa diagram or fishbone
 ◾ Failure mode effects analysis (FMEA)
 ◾ Failure mode and effects criticality analysis (FMECA)
 ◾ Value chain map
 ◾ Histogram
 ◾ Control plan

Lean manufacturing is a production practice that concentrates on the 
elimination of waste. It is based on the total production system (TPS), intro-
duced originally by Toyota, and is also based on the principals of TQM. 
TQM capitalizes on the involvement of management, workforce, suppliers, 
and even customers in order to meet or exceed customer expectations.

Originally, Lean identified the following as the worst forms of waste:

 ◾ Transportation
 ◾ Inventory (all components: work in progress and finished product not 
being processed)

 ◾ Movement
 ◾ Waiting
 ◾ Overproduction
 ◾ Overprocessing
 ◾ Defects
 ◾ Skills

An easy way to remember the primary of waste is T-I-M W-O-O-D-S.
Eventually, Lean evolved to consider additional forms of waste. Lean 

thinking is designed to do the following:

 ◾ Shrink lead times
 ◾ Save turnover expenses
 ◾ Reduce setup times
 ◾ Avoid unnecessary expenses
 ◾ Increase profits

Lean focuses on getting the right things to the right place at the right time 
in the right quantity while minimizing waste. Lean also makes the work sim-
ple enough to understand, to do, and to manage. The very nature of Lean 
would suggest that it would be wasteful to spend time trying to understand 
manuals or complicated processes, so it is best to simplify language.
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Typical tools promoted in Lean include the following:

 ◾ 5S
 ◾ Error proofing
 ◾ Current reality trees
 ◾ Conflict resolution diagram
 ◾ Future reality diagram
 ◾ Inventory turnover rate
 ◾ Just in time (JIT) theories
 ◾ Kaizen
 ◾ Kanban
 ◾ Lean metric
 ◾ One-piece flow
 ◾ Overall equipment effectiveness
 ◾ Prerequisite tree
 ◾ Process route table
 ◾ Quick changeover
 ◾ Standard rate or work
 ◾ Takt time
 ◾ Theory of constraints
 ◾ Total productive maintenance
 ◾ Toyota production system
 ◾ Transition tree
 ◾ Value added to non–value added lead time ratio
 ◾ Value stream mapping
 ◾ Value stream costing
 ◾ Visual management
 ◾ Workflow diagram

Another variation of Lean is Lean office. There are seven primary prin-
ciples to a Lean office. These are continually being updated.

 1. Committed leadership
 2. Establishing metrics and goals
 3. Standardized processes
 4. 5S—a physical organizational system
 5. Minimal work in progress (WIP)
 6. Positive workflow
 7. An understanding of demand
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Lean offices use a daily management system and communication similar 
to agile. They are typically visual with signs pointing the way and labels on 
cabinets. Finally, it fosters a culture of continuous improvement.

LSS began in the late 1990s. Both Six Sigma and Lean already started 
expanding to include service as well as manufacturing. Allied Signal and 
Maytag independently started experimenting with using both methodologies. 
Employees were cross-trained. Maytag was the first to recognize that Lean 
manufacturing and Six Sigma do not conflict with each other and, in fact, 
are perfect complements. This thinking is shared by the U.S. Army. Everyone 
involved in the movement to implement LSS saw the power of combining both 
toolboxes and attacking both defects and wastes. There were also many shared 
tools that are apparent in both methodologies that reduce the learning curve.

LSS can be used in any industry to include finance, construction, govern-
ment, health care, insurance and hospitality. LSS is about increasing quality 
and profit. The new tools include methodologies based on teamwork as a 
principle. Process improvement is not a linear process in which each compo-
nent is handed off to another department or individual. Each member of the 
process is involved in improving client satisfaction.

The new leaner tools focus on continuous improvement as a guiding 
principle. The road to quality is paved with small incremental improvements. 
Major sweeping changes seldom work. As this country moves its business 
style from control to management to leadership, we are finding that the 
people actually doing the work are the most capable of identifying changes 
necessary to improve quality. Leadership must listen and implement changes 
rather than direct the solutions. Some examples are the following:

 ◾ Improving forecast accuracy
 ◾ Reducing volume of rejected orders
 ◾ Improving consumer loan cycle time
 ◾ Reducing engine installation times
 ◾ Eliminating mistakes in an operating room
 ◾ Reducing pharmacy dispensing error rates
 ◾ Improving the effectiveness of employee hazard recognition
 ◾ Reducing process variation costs related to manufacturing

Before examining LSS, the topic of continuous improvement (CI) programs 
should be explored. Most companies have some sort of quality control program. 
These programs may be formal or informal. Some programs have defined docu-
ments and manuals, and other quality programs are not actually recorded or 
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tracked. Quality is obviously a large piece of CI. All CI programs ask two ques-
tions: (1) Who are the customers? (2) What will it take to satisfy them?

Both Lean and Six Sigma endorse the plan, do, check, act (PDCA) model. 
This popular project management tool is easy to understand. It is also called 
the Deming wheel or Deming cycle.

 ◾ Plan: Identify an opportunity and plan for change.
 ◾ Do: Implement the change on a small scale.
 ◾ Check: Use data to analyze the results of the change and determine 
whether it made a difference.

 ◾ Act: If the change was successful, implement it on a wider scale and 
continuously assess the results. If the change did not work, begin the 
cycle again.

Both Lean and Six Sigma support the idea of CI. It is an ongoing effort to 
improve products, services, or processes. It can be incremental improvement 
(over time) or breakthrough improvement (all at once). CI programs often 
are not proactive and are presented with a problem up front. Within any 
problem-solving model, there are four steps to remember: define the prob-
lem, generate the solution, evaluate and select an alternative, and implement.

LSS uses a set of quality tools that are often used in TQM. These tools, 
sometimes referred to as problem-solving tools, include the following:

 ◾ Control charts
 ◾ Pareto diagrams
 ◾ Process mapping
 ◾ Root cause analysis
 ◾ SPC

As noted continually throughout this book, LSS largely depends on the 
Define, Measure, Analyze, Improve, and Control (DMAIC) model that was 
developed by Motorola and later enhanced by General Electric.

 ◾ Define the process improvement goals that are consistent with customer 
demands and enterprise strategy.

 ◾ Measure the current process and collect relevant data for future 
comparison.

 ◾ Analyze the relationship of factors. Determine what the relationship is 
and attempt to ensure that all factors have been considered.
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 ◾ Improve or optimize the process based upon the analysis.
 ◾ Control to ensure that any variances are corrected before they result in 
defects.

LSS uses the tools above. It also uses the martial arts designations—white, 
yellow, green, black, and master black belts—to denote the level of exper-
tise. The generally accepted belt designations are as follows:

 ◾ Yellow belt (YB): individual trained in the basic application of Six Sigma 
management tools

 ◾ Green belt (GB): individual who handles LSS implementation along with 
other regular job responsibilities

 ◾ Black belt (BB): individual who may devote 100% of his or her time to 
LSS initiatives

 ◾ Master black belt (MBB): individual who acts in a teaching, mentoring, 
and coaching role

Lean Six Sigma Yellow Belt

Although there are inconsistencies in training and certification of LSS YBs, 
most training providers will agree that YB training is designed to provide 
students with a good understanding of the basic LSS methods. The pro-
gram and certification is designed to prepare YBs, not only to participate as 
contributors to LSS projects, but also to start to address simple improvements 
in their own working area. YBs are not typically experts in the methodol-
ogy. The goal of YB training and certification is to understand the activities, 
deliverables, and key concepts of problem solving.

The YBs are expected to improve processes in their own day-to-day 
work and to provide support to LSS GBs and LSS BBs.

(See Appendix C: Lean Six Sigma Competency Models and Job 
Descriptions: Yellow Belt)

Lean Six Sigma Green Belt

LSS GB training and certification is more defined than LSS YB programs. 
A certain set of competencies is required. (See Appendix: Competency 
Models). Typically, GBs do the following:
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 ◾ Provide BBs with another resource for project completion
 ◾ Implement process improvement projects
 ◾ Generate Six Sigma enthusiasm throughout the organization
 ◾ Incorporate the Six Sigma method into all aspects of the business
 ◾ Provide Six Sigma knowledge for champions, managers, etc., who may 
not be working on projects but need to “know” Six Sigma

 ◾ Get buy-in from “floor level” employees
 ◾ Identify new sources of talent and high-potential employees

(See Appendix C: Lean Six Sigma Competency Models and Job 
Descriptions: Green Belt)

Lean Six Sigma Black Belt

The competencies of a LSS BB are more in-depth because BBs may be 
spending up to 100% of their time on LSS projects. In the case of BB, the 
core competencies are as follows:

 ◾ Determine how often something happens or is observed
 ◾ Determine if two or more things are different from each other
 ◾ Determine if there is a relationship between two or more things
 ◾ Determine when and/or how something must be adjusted
 ◾ Determine if there is a pattern in something across time
 ◾ Determine the best operating conditions for something
 ◾ Determine which things cause other things to happen

(See Appendix C: Lean Six Sigma Competency Models and Job 
Descriptions: LSS Black Belt)

Lean Six Sigma Master Black Belts

The LSS MBB mostly functions in the role of coach, teacher, or mentor. 
Often companies will employ an MBB to build an internal LSS program.

Training focuses a little more on the history and concepts in order to 
develop critical thinking skills. For example, topics such as planning and 
development and enterprise-wide deployment are discussed. Statistical and 
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analytical tools are shown from the perspective of how to teach and demon-
strate. (See Appendix C: Lean Six Sigma Competency Models.)

The roles, responsibilities, and education for LSS GBs and BBs are 
the most consistent. The major difference between a GB and BB is that 
GBs have a regular job in which they apply process improvement via 
LSS whereas BBs are engaged solely in process improvement efforts. To 
be a successful GB, individual expertise must be blended with LSS tools 
and methods.

To be a successful BB or MBB requires an overall understanding of 
business usually in combination with a masters of business administration 
degree. Information technologists, who by nature must interface with various 
departments or individuals who have owned their own business, are often 
excellent candidates for LSS BB studies. BBs and GBs both need to have a 
valid understanding of basic project management.

Other roles in the LSS organization include the sponsor, process owner, 
and cross-functional teams. The sponsor is generally the person paying for 
the project. The process owner is the person normally responsible for pro-
cess success, and the cross-functional team is the ideal team promoted by 
LSS—a team made up of multiple disciplines to include functional expertise, 
finance, marketing, and operations.

The roles and responsibilities in LSS are still rooted in TQM. In a TQM 
effort, all members of an organization participate in improving processes, 
products, and services. TQM practices are based on cross-functional prod-
uct design and process management. Other components related to LSS also 
covered in TQM include the following:

 ◾ Supplier relations
 ◾ Overall quality management
 ◾ Customer and employee involvement
 ◾ Information
 ◾ Feedback
 ◾ Committed leadership
 ◾ Strategic planning

Five Laws of Lean

The five laws have evolved over time and now are commonly referred to as 
the five laws of LSS. They are a collection of key ideas derived both from 
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Lean manufacturing and Six Sigma. These laws are a quick way to sum up 
the philosophy of Lean.

 1. The zeroth law: The first law is called so because all other principles 
are built upon this fundamental one. It states, “The law of the market—
customer critical to quality defines quality and is the highest priority for 
improvement, followed by ROI (Return on investment) and net present 
value.”

 2. The first law: This is called as the law of flexibility. It states, “The veloc-
ity of any process is proportional to the flexibility of the process.” 
Interpretation: The more the process is receptive and flexible to adopt 
changes, the better the progress of the project implementation is.

 3. The second law: The second law is known as the law of focus; it is 
defined as “20% of the activities in a process cause 80% of the delay.” 
This can be interpreted as the main causes of delay of activities origi-
nated from just 20% of activities, which thus enables a faster refocus 
during the reorientation phase.

 4. The third law: The law of velocity, as the third law is known, is stated 
as “the velocity of any process is inversely proportional to the amount 
of WIP. This is also called “Little’s law.” This explains how the inertia of 
WIP bears heavily on the velocity of project implementation. The higher 
the number of WIPs (read: unfinished tasks), the lower the speed of 
progress due to various ground-level handicaps.

 5. The fourth law: The fourth law, which is the last of the five laws of LSS, 
is defined as “the complexity of the service or product offering adds 
more non-value, costs, and WIP than either poor quality (low sigma) or 
slow speed (unlean) process problems.” The bulky nature of products 
is against the foundation of Lean manufacturing principles. The bulk, 
complex manufacturing process and product and service specifications 
contribute to rendering the offerings redundant. As an illustration to this 
fourth law of LSS, you can try and reason out why passenger cars are 
more and more becoming driver-friendly despite their complex engi-
neering features and functions.

The PM interested in gaining a better understanding of the history of pro-
cess improvement will benefit from studying material first presented within 
the TQM framework. Works by W. Edwards Deming and Joseph Juran are 
still prevalent today. Other major authors include Kaoru Ishikawa, A. V. 
Feigenbaum, and Philip B. Crosby.
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This book uses the term Lean thinking. Lean thinking was devised by 
James P. Womack and Daniel T. Jones to explain the philosophy they used 
when studying processes and solutions at Toyota. Lean thinking is a way of 
thinking about activities and identifying the potential or inadvertent waste. 
Their philosophy focused on the following concepts:

 ◾ Value
 ◾ Value stream mapping (VSM)
 ◾ Flow
 ◾ Push/pull

Value

Lean value is simply stated as the value the customer finds in your product 
or service.

Value Stream Mapping

Lean value streams analyze the current state and design a future state for a 
series of events that take a product or service from its beginning through to 
the customer. Although not necessary, mapping usually employs standard 
symbols to represent items and processes. So, to correctly interpret the dia-
gram, the PM needs to be somewhat familiar with the representations. The 
symbols are different from those used in flowcharting. Some are intuitive, 
and others rely on standard pictures used to depict certain items or situa-
tions related to JIT manufacturing.

Although value stream mapping is often associated with manufacturing, it 
is also used in logistics, supply chain, service-related industries, and health 
care.

A closely related concept is business process mapping (BPM). BPM 
is used to assist organizations in becoming more efficient. A clear and 
detailed business process map or diagram allows outside firms to come 
in and look at whether or not improvements can be made to the current 
process.

BPM takes a specific objective and helps to measure and compare that 
objective alongside the entire organization’s objectives to make sure that all 
processes are aligned with the company’s values and capabilities.

Most experts will say that VSM is a subset of BPM, but some disagree and 
think of VSM as a stand-alone activity. Lean is a production practice with 
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the key tenet of preserving value with less work. Operations that fail to cre-
ate value for the end customer are deemed wasteful. Eliminating waste and 
superfluous processes reduces production time and costs. This is the objec-
tive for VSM.

VSM immediate benefits relate to productivity, error reduction, and cus-
tomer lead times. BPM is typically looking for longer-term benefits to include 
improvements to financial performance, customer satisfaction, and employee 
morale. By default, VSM often accomplishes this as well.

Flow

If flow were a person instead of a concept, his or her goal would be to 
move products through a production system without separating things into 
lots. Primarily a manufacturing term, over the years, it has morphed into the 
service industry. Lean is primarily concerned with eliminating waste and 
improving flow by following the Lean principles and a defined approach to 
implementing each of these principles.

As a side note, Six Sigma methodology is focused on reducing variation 
and improving process yield by following a problem-solving approach using 
statistical tools. This is why Lean and Six Sigma often work together.

Push/Pull

Push/pull, unlike flow, has not made as successful a transition from manu-
facturing to include service.

Supply chain management (SCM) is to create a solution, that is, supply, for 
a goal or issue, that is, demand. Supply chain models of push type and pull 
type are opposite in terms of a demand and supply relationship. Push type 
is represented by make to stock (MTS) in which the production is not based 
on actual demand, and pull type is represented by make to order (MTO) in 
which the production is based on actual demand.

One of the major reasons why SCM currently receives so much attention 
is that information technology enables the shifting of a production and sales 
business model from push type to pull type. Pull-type SCM is based on the 
demand side, such as JIT and a continuous replenishment program (CRP) or 
actual demand assigned to later processes.

Lean thinking is a movement of practitioners who experiment and learn 
in different industries and conditions to Lean think any new activity. It relies 
heavily on social innovations. Social innovation focuses on the process of 
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innovation and how innovation and change take shape. Social innovation 
focuses on new work and new forms of cooperation (business models) 
especially those that work toward a sustainable society.

There are many technical tools used by Lean professionals. But it is the 
people factor that separates Lean thinking the most from other problem-
solving methodologies, which aligns well with agile project management.
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Chapter 3

Agile Comprehensive

The genesis of agile is found in a group of software development method-
ologies. However, many of these tools and techniques may be applied to 
projects in general. Agile methodology is based on iterative development 
with which requirements and solutions evolve through collaborative effort. 
Agile supports self-organizing, cross-functional teams. It isn’t surprising that 
this morphed into a structure for the project manager (PM).

Agility has emerged as the successor to mass production. It is a compre-
hensive response to the business challenges regarding rapid growth of prof-
iting from rapidly changing and continually fragmenting global markets for 
high-quality, high-performance, customer-configured goods and services. It 
is a continual readiness to change, sometimes radically, what companies and 
people must do and how they will do it.

The approach to agile project management is very foreign to traditional 
project management administration. It is possible, however, for the PM to 
benefit from agile techniques. Many of the tools and methods can easily be 
incorporated into certain projects. This would include military project man-
agement even though, at first glance, this would not seem possible.

It is important to know a little about the history and evolution of agile. 
Throughout this book, agile techniques will be discussed more fully, but this 
chapter is dedicated to understanding agile as a stand-alone methodology.

Agile theory is based on an agile manifesto. Sometimes, a manifesto is 
confused with the term body of knowledge (BOK). Whereas there are some 
synergies between what we consider a BOK as presented in other disci-
plines, such as project management, a manifesto is more about purpose than 
technicalities.



32 ◾ Lean and Agile Project Management

The agile manifesto was written in February 2001 at a summit of 17 
independent- minded practitioners. Most of the participants had a program-
ming background. According to the agile alliance, many participants had 
different ideas of what constituted agile theory. However, they did agree on 
four main values:

 ◾ Individuals and interactions over processes and tools
 ◾ Working software over comprehensive documentation
 ◾ Customer collaboration over contract negotiation
 ◾ Responding to change over following a plan

These four values were intended to supplement the agile 12 principles. 
History on how these 12 principles were developed originally remains a bit 
fuzzy. Still, these items provide a better understanding of the framework and 
intention of agile methods. The principles are defined as follows:

 1. Our highest priority is to satisfy the customer through early and con-
tinuous delivery of valuable software.

 2. We welcome changing requirements even late in development. Agile 
processes harness change for the customer’s competitive advantage.

 3. Deliver working software frequently—from a couple of weeks to a 
couple of months with a preference for the shorter time scale.

 4. Business people and developers must work together daily throughout 
the project.

 5. Build projects around motivated individuals. Give them the environment 
and support they need and trust them to get the job done.

 6. The most efficient and effective method of conveying information to 
and within a development team is face-to-face conversation.

 7. Working software is the primary measure of progress.
 8. Agile processes promote sustainable development. The sponsors, devel-

opers, and users should be able to maintain a constant pace indefinitely.
 9. Continuous attention to technical excellence and good design enhances 

agility.
 10. Simplicity—the art of maximizing the amount of work not done—is 

essential.
 11. The best architectures, requirements, and designs emerge from self-

organizing teams.
 12. At regular intervals, the team reflects on how to become more effective, 

then tunes and adjusts its behavior accordingly.



Agile Comprehensive ◾ 33

Lean, as addressed in the previous chapter, does not technically have a 
manifesto or a specific industry agreed-upon list of principles. However, 
much of Lean thinking is based on W. Edwards Deming’s 14 points from his 
book Out of the Crisis. These points provide for a good comparison between 
Lean thinking and agile techniques as agile supports many of Dr. Deming’s 
unprecedented points. Dr. Deming taught that most quality issues were 
systemic (process-related) and, therefore, the responsibility of management. 
Agile shares most of these philosophies. Summarized, these points are as 
follows:

 1. Create constancy of purpose for improving products and services.
 2. Adopt the new philosophy.
 3. Cease dependence on inspection to achieve quality.
 4. End the practice of awarding business on price alone; instead, minimize 

total cost by working with a single supplier.
 5. Improve constantly and forever every process for planning, production, 

and service.
 6. Institute training on the job.
 7. Adopt and institute leadership.
 8. Drive out fear.
 9. Break down barriers between staff areas.
 10. Eliminate slogans, exhortations, and targets for the workforce.
 11. Eliminate numerical quotas for the workforce and numerical goals for 

management.
 12. Remove barriers that rob people of pride of workmanship, and elimi-

nate the annual rating or merit system.
 13. Institute a vigorous program of education and self-improvement for 

everyone.
 14. Put everybody in the company to work accomplishing the transformation.

Earned Value Management

Even though agile has a flexible attitude about change that sometimes leaves 
the traditional PM unsettled, agile excels at cost management. Earned value 
management (EVM) is a familiar term to most PMs, but agile takes it one 
step past the typical formula and makes full use of these terms:

 ◾ EV: Budgeted cost of work performed (BCWP)
 ◾ PV: Budgeted cost of work scheduled (BCWS)
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 ◾ AC: Actual cost of work performed
 ◾ BAC: Budget at completion of project
 ◾ SV: Schedule variance (EV − PV)
 ◾ CV: Cost variance (EV − AC)
 ◾ SPI: Schedule performance index: EV/PV (≥1 means project schedule 
under control)

 ◾ CPI: Cost performance index (EV/AC) (≥1 means project cost under 
control)

 ◾ EAC: Estimate at completion or expected total cost of the project at its 
end (EAC = BAC/CPI)

 ◾ ETC: Estimate to complete or expected additional cost needed to com-
plete the project from the point of calculation (ETC = EAC − AC)

Recognized Certifications in Agile

How individuals define the BOK for agile is confusing. Generally, any type 
of legitimate certification is based on a BOK. However, agile has many 
methodologies, such as Scrum, XP, Lean, FDD, Crustal, DSDM, and draws 
from Just-in-Time and Kanban philosophies.

Proving a comprehensive BOK, covering all the ideas and concepts that 
drive agile, is not yet possible. This means that a number of special certi-
fications exist through private vendors. However, the most respected and 
standardized one is that provided by the Project Management Institute 
(PMI).

The PMI offers a PMI agile certified practitioner (PMI-ACP)® designed to 
formally recognize an individual’s knowledge of agile principles and skills 
with agile techniques.

The prerequisites to sit for this exam include, but may not be limited to, 
the following:

 ◾ 2,000 hours of general project experience working on teams. A  current 
PMP® or PgMP® will satisfy this requirement but is not required to apply 
for the PMI-ACP.

 ◾ 1,500 hours working on agile project teams or with agile  methodologies. 
This requirement is in addition to the 2,000 hours of general project 
experience.

 ◾ 21 contact hours of training in agile practices.
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Other recognized entities that provide well-respected certifications in 
agile include, but are not limited to, the following:

Agile Alliance: The Agile Alliance is the original global agile community 
with a mission to help advance agile principles and practices regardless 
of methodology.

Scrum Alliance: The Scrum Alliance is a nonprofit professional member-
ship organization that promotes understanding and usage of Scrum. The 
Scrum Alliance offers a number of professional certifications:
– Certified Scrum Master (CSM)
– Certified Scrum Product Owner (CSPO)
– Certified Scrum Developer (CSD)
– Certified Scrum Professional (CSP)
– Certified Scrum Coach (CSC)
– Certified Scrum Trainer (CST)

Platinum Edge: Providers of training classes worldwide and also developers  
of transition strategies and coaching for organizations moving to agile 
project management.

Agile Basic Tools and Techniques

Probably the most recognized word when agile is applied to project man-
agement is Scrum. Scrum is an agile methodology that can be applied to 
nearly any project. Although originally used for software development, 
Scrum theory is now used in all types of business ventures.

Scrum

The Scrum model advises that each sprint begins with a brief planning meeting 
and closes with a review. Scrum is a management and control  process that cuts 
through complexity and is a simple framework for effective team collaboration.

Starting with a basic daily Scrum, there are three questions the PM asks:

 1. What did you do yesterday?
 2. What will you do today?
 3. Are there any impediments in your way?
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The Scrum team, ideally, includes everyone who touches the project. 
These meetings are held in an area where everyone can stand and face each 
other, generally in a circle. The purpose of team players standing is to pro-
mote that the session should be quick and precise. Scrum sessions are held 
for individual projects. However, the Scrum meeting could support a daily 
report as well as reports on various projects.

By focusing on what each person accomplished yesterday and will 
accomplish today, the team gains an excellent understanding of what work 
has been done and what work remains to be done. Sometimes to make this 
easier, the Scrum master may refer to a burn down chart (see Figure 3.1). 
However, this chart may also be used to show the progress of a sprint as 
discussed in the next section.

The Scrum master does anything possible to help the team perform at its 
highest level. This involves removing any impediments to progress, facili-
tating meetings, and doing things like working with the product owner to 
make sure the product backlog is in good shape.

Sprints

In the Scrum version of agile, sprints are collections of work confined to a 
regular, repeatable work cycle, known as a sprint or iteration. These itera-
tions can be anywhere from 1 week to 30 days but should be the same 
duration. This allows for less to remember about the sprint schedule, and the 
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planning becomes more accurate. During this time, the Scrum team works 
on very specific and agreed-upon work. Nothing can be changed during the 
sprint.

Step One is a sprint planning session. Everyone who touches the process 
should be involved. Whereas daily Scrum meetings typically include those 
actually doing the work and who will report to other interested parties 
if appropriate, for a sprint to be successful, everyone should be involved. 
Naturally, this would be when a consensus should be reached about the 
sprint duration. The optimum sprint duration depends on many factors that 
include, but should not be limited to, availability of resources and urgency 
of the project.

Step Two is to decide what piece of the backlog should be tackled first. 
Most sprints include a little more than can be achieved, which is why some 
employees are not as comfortable as others with the process.

Once the body of work is agreed upon, tasks are taken one by one, in 
logical order, and the objectives of the first sprint are determined.

Sprint Retrospectives

Sprint retrospectives are meetings at the end of each sprint in which the 
Scrum team discusses what went well, what could change, and how to make 
any changes. Typical questions for discussion include the following:

 ◾ What went well during the sprint cycle?
 ◾ What went wrong during the sprint cycle?
 ◾ What could we do differently to improve?

Agile Stages

It may be easier to think of the agile process in terms of steps or stages 
once the terminology is understood.

Stage One: The product or process owner identifies the vision.
Stage Two: The Scrum master or product/process owner creates the road-

map. The roadmap is the high-level view.
Stage Three: The Scrum master or the product/process owner releases a 

plan identifying the timetable.
Stage Four: Product/process owner, the Scrum master, and the Scrum 

team plan the sprints. Sprint planning takes place at the beginning of each 
sprint.
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Stage Five: During each sprint there are daily Scrum meetings that last no 
longer than 15 minutes.

Stage Six: At the end of every sprint, a report is given to the product/ 
process stakeholders.

Stage Seven: The team holds a sprint retrospective.

Agile Manufacturing

The term agile manufacturing was watermarked by Francois de Villiers in 
his work Lean and Agile World Class Manufacturing. Villiers mentions that 
his work was never meant to be published. He said that he a compiled the 
manual as a personal self-help text. It did, however, evolve into this sophisti-
cated account of both Lean and agile manufacturing.

Villiers describes agile manufacturing as tools, techniques, and initia-
tives that enable a plant or company to thrive under conditions of unpredictable 
change. Agile manufacturing not only enables a plant to achieve rapid response 
to customer needs, but it also includes the ability to quickly reconfigure 
operations—and strategic alliances—to respond rapidly to unforeseen shifts 
in the marketplace. In some instances, it also incorporates mass customiza-
tion concepts to satisfy unique customer requirements. In broad terms, it 
includes the ability to react quickly to technical or environmental surprises. 
It is a means of thriving in an environment of continuous change by man-
aging complex inter- and intrafirm relationships through innovations in 
technology, information, communication, organizational redesign, and new 
marketing strategies.

Agile Change Management

In an agile project, the authority to approve many changes is delegated to the 
roles in the agile team. PRINCE2, as noted in Chapter 1, has a specific change 
management plan that is a strong basis for other concepts. Other project mod-
els, however, align closely with agile. The specific differences are as follows:

 ◾ The product owner and PM have more authority to approve change.
 ◾ Minor changes are just done.
 ◾ Requirement trade-off is used to allow larger changes and still keep the 
project within tolerance.
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Agile Project Management

Agile project management promotes a value-driven approach that allows the 
PM to deliver high-priority, high-quality work. It is an iterative, incremen-
tal method of managing the design and building activities. It works well in 
engineering and information technology.

Agile methods are mentioned in the Guide to the Project Management 
Body of Knowledge (PMBOK ® Guide) under the project life cycle definition 
and are referred to as an adaptive project life cycle. Typically, adaptive life 
cycles are iterative and incremental. The caveat is that the iterations in agile 
processes are rapid—2 to 3 weeks in length—with fixed resources.

One of the social innovations of agile is that it aligns well with perfor-
mance management theory.

Performance management is a science that takes the emphasis in orga-
nizations away from command and control toward a facilitation model of 
leadership. It examines not only the compensation of the individual, but 
items such as the availability of tools necessary to be successful (reporting 
and tracking structures) and, in some cases, even environmental issues, such 
as lighting, temperature, and location of the facility.

Work in this century has become very individualized. Project managers must 
consider the challenge of managing virtual teams and individuals who telecom-
mute. Agile offers a solid return to teams and using collective intelligence.

Project managers must often rely on their personal influence to gain 
 buy-in and productivity rather than relying on human resources policies.

Employers who include disability issues in corporate diversity policies 
enrich and enhance workplace benefits in the new economy. However, the 
PM is now charged with the responsibility of committing and implementing 
these policies. It is up to managers to design disability-friendly strategies for 
the workplace, which often includes education of the staff.

Being a compliance officer, employee coach, and performance manager 
has added new stress to job of the PM in addition to management duties, 
such as resource leveling, finance, and marketing. The information provided 
in the following chapters is designed to create a balance and to provide 
resource information.

Agile Challenges

As with any kind of change, agile project management is subject to chal-
lenges. Because agile is, by nature, team-oriented, and teams are often 
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geographically distributed, most of the trials and tribulations are apparent in 
this area.

Agile process development is becoming more mainstream as teams are 
migrating from waterfall to agile development. Because this shift does not 
always give the team a clear roadmap for the next step, some team members 
become frustrated, and some managers just want to see to a traditional plan.

A Lean enterprise operates by creating products and services to meet 
customer orders rather than marketing forecasts. An agile enterprise aggres-
sively embraces that type of thinking but is a little better making the shift in 
midstream.

To be agile is to be capable of operating profitably in a highly competi-
tive environment. This environment is continually changing and unpredict-
able. Agile techniques allow the PM to move quickly from decision making 
to action and innovation. Whereas much of Lean thinking is dedicated to 
speed and eliminating wasteful activities, agile concentrates on how to work 
effectively in uncertain circumstances in which the direction is determined 
by the complexity of the product or service as opposed to a particular 
protocol.



IIAPPLYING LEAN AND 
AGILE TO THE PROJECT 
MANAGEMENT LIFE CYCLE

The rabbit-hole went straight on like a tunnel for some way, and 
then dipped suddenly down, so suddenly that Alice had not a 
moment to think about stopping herself before she found herself 
falling down what seemed to be a very deep well.

Lewis Carroll
Alice in Wonderland

Introduction

For the traditional project manager (PM), applying Lean thinking and agile 
techniques (Lean and agile) might feel a little like falling down the rabbit 
hole. The PM may have been attracted to project management because it 
offers such a solid and directed approach to planning and executing proj-
ects. A PM is educated to do a lot of documentation whereas Lean and agile 
subscribes more to the document-only-what-is-necessary approach. This is a 
good time to remind a PM that the intention of this book as a whole and the 
following chapters in Section II is to enhance rather than replace the tradi-
tional approach.

The project management life cycle (PMLC) has six phases: initiation, plan-
ning, execution, monitoring, controlling, and closure. Some bodies of knowl-
edge (BOKs) do not specifically name these steps and/or combine them 
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with other phases. Named or not, a successful project must go through each 
phase of the cycle.

The following chapters in Section II are dedicated to helping the PM use 
Lean thinking and agile techniques (Lean and agile) to make each phase better, 
faster, or more cost-effective.

In addition to the phases in the PMLC, knowledge areas are also pro-
moted by the Project Management Institute. In the order that they appear in 
the PMBOK® guide, they are the following:

 ◾ Project integration management
 ◾ Project scope management
 ◾ Project time management
 ◾ Project cost management
 ◾ Project quality management
 ◾ Project human resource management
 ◾ Project communications management
 ◾ Project risk management

Regardless of whether the PM is using a different traditional project man-
agement model, most will agree that the above areas are of the upmost 
importance.
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Chapter 4

Initiating the Project

“Begin at the beginning,” the King said, very gravely, “and go on 
till you come to the end: then stop.”

Lewis Carroll
Alice in Wonderland

Before a project can be initiated, a project must be chosen. This is the 
beginning. However, frequently, the PM is not involved in this process. A PM 
is simply given the assignment. Whereas this chapter assumes that the PM is 
taking an active role in the selection process, a PM who has been delegated 
a project will still benefit from the information presented.

In Lewis Carroll’s Alice in Wonderland, the Cheshire Cat tells Alice, “If you 
don’t know where you are going, any road will get you there.”

One of the purposes of project management is to create a project purpose 
as well as a roadmap. PMs should know where they are going and how to get 
there. However, it often seems that those creating the project have not taken 
the time to completely consider the culture, environment, or resources nec-
essary to complete the project successfully. Additional challenges exist when 
the project is not properly aligned with the business goals and objectives.

Any project should be carefully vetted to determine whether or not it 
benefits the organization. How does this project fit with the overall mission 
of the company? If a connection cannot be made, it won’t matter if traditional 
project management uses Lean thinking or agile techniques (Lean and agile).

Fortunately, PMs can adopt components of Lean and agile when making 
a project selection. In traditional project management, a PM is often pro-
grammed to consider two types of thinking.
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The first is the mathematical method (mathematical) sometimes referred 
to as constrained optimization. This method involves the calculation of sev-
eral different mathematical factors.

The second method is the benefit measurement method (benefit). This 
method enables the PM to effectively compare the benefits and values of 
one project against another.

Both the mathematical and benefit approaches are effective; however, 
these methodologies are more robust when enhanced by certain aspects of 
Lean and agile.

For example, in Lean, it is not uncommon to select a project by perform-
ing a pilot or running an idea hypothetically through the plan-do-check-
act (PDCA) model. A PM can perform a type of what-if scenario using the 
PDCA. This will allow some smaller projects or ideas to be jump-started and 
others to be killed without much time investment.

Lean projects also consider factors not always apparent in the mathemati-
cal or benefit structure, such as the following:

 ◾ How will the project/process strategically impact the business objectives 
and outcomes?

 ◾ How can the project/process be simplified?
 ◾ How will the project/process align with customer issues and complaints?
 ◾ How will the project/process handle resources both human and 
nonhuman?

 ◾ How will the project/process enhance the core competency of the 
business?

Some of these questions are answered by default in the agile approach. 
This is because during Scrum and sprint sessions, employees are actually 
speaking to one another and capitalizing on collective intelligence. Both the 
Scrum and sprint sessions can inadvertently uncover future worthwhile proj-
ects to be considered at a later date.

In addition, agile works with a framework that is not always strongly rep-
resented in traditional project management. Agile project selection considers 
a number of factors that include the following:

 ◾ Organizational culture
 ◾ Management philosophy
 ◾ Timelines
 ◾ Project breakdown
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 ◾ Roles
 ◾ Ability to secure an effective cross-functional team
 ◾ Experience needed
 ◾ Delivery method

When considering project selection, another methodology, in addition to 
Lean and agile, can be used to enhance the traditional mathematical and 
benefit tactic. This method is Lean Six Sigma (LSS). Lean is an independent 
methodology, but for more than a decade, it has been partnered with Six 
Sigma in many environments. Although it can be argued that LSS has far 
more Six Sigma methodology than Lean influence, together the two method-
ologies can often give a PM the insight and tools required to conquer more 
complex problems.

The Six Sigma model respects and uses the PDCA when appropriate but 
primarily depends on the Define, Measure, Analyze, Improve, and Control 
(DMAIC) methodology.

Project Selection Using the Lean Six Sigma Method

The primary model in LSS is the DMAIC model. In Six Sigma, the DMAIC 
is considered a waterfall technique, meaning one phase must be completed 
before the next phase begins. This is because the Six Sigma practitioner is 
usually working on large projects. Therefore, different phases of the model 
may be handled by different departments. In the LSS environment, the PM 
has hands-on responsibility for most aspects of the project and can approach 
the model more like a wheel with the flexibility of moving back and forth. It 
should be noted that this is not the objective, but it does offer more elasticity 
for the PM.

The first phase of the model, Define, is useful in both project initiation 
and project planning. Combining certain features of the Lean and Six Sigma 
methodologies is particularly advantageous in project selection for the PM. 
Define offers tools that are useful in project selection. These tools are often 
also referred to as LSS tools.

During the Define phase, a team and its sponsors reach agreement on 
what the project is and what it should accomplish. Presuming that a draft of 
the project charter is already in place, the main work in the Define phase 
is for the project team to complete an analysis of what the project should 
accomplish and confirm that understanding with the sponsor(s).
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Ideally, the team should agree on the problem, which customers are 
affected, and how the current process or outcomes fail to meet the customer 
needs through the voice of the customer (VOC) or critical to quality (CTQ).

The terms VOC and CTQ are primarily Lean terms; however, as noted, 
they are used in the Six Sigma methodology and often are theoretically 
adopted by agile.

The outcome of the Define phase includes the following:

 ◾ A stakeholder’s analysis
 ◾ A high-level map of the processes
 ◾ CTQ factors
 ◾ CTQ tree
 ◾ Supplier, input, process, output, customer (SIPOC)
 ◾ VOC
 ◾ Affinity diagram
 ◾ Strengths, weaknesses, opportunities, threats (SWOT) analysis

Although the Six Sigma methodology promotes Define (DMAIC), rather 
than plan (PDCA), most of the tools used in Define, currently, were Lean to 
begin with or heavily rooted in Lean thinking.

Following is a brief description of the above-mentioned Lean and Six 
Sigma tools.

Stakeholder Analysis

A DMAIC project will require a fundamental change in the process. In an 
effort to mitigate the resistance to change when the improvement is imple-
mented, it is crucial to identify the stakeholders early on and to develop a 
communication plan for each of them. Typical stakeholders include manag-
ers, people who work in the process under study, upstream and downstream 
departments, customers, suppliers, and finance. Regular communication can 
create more buy-in, identify better solutions, and avoid misconceptions and/
or misunderstandings.

Process Map

A process map is simply a step-by-step process of what is happening now 
in the overall business, a specific department, or an existing process. The 
process map can follow typical flowchart logic or be a list of steps.
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CTQ Factors

Customer requirements and expectations are always considered CTQ. 
However, the Lean PM also lists any factors that are critical to the success or 
satisfaction in the project.

CTQ Tree

The purpose of CTQ trees is to convert customer needs/wants to measurable 
requirements for the business to implement. For example, a retail merchant 
was receiving a significant number of complaints regarding the homeowner 
warranty policies from customers. By analyzing customer survey data 
and developing the CTQ tree, the business was able to identify critical-to- 
satisfaction requirements. The requirements became the focus for improving 
customer satisfaction. The business eliminated mandatory warranty visits 
and made all warranty visits optional. Eliminating mandatory visits satisfied 
the customers who thought there were too many visits, and adding an extra 
optional visit satisfied customers who thought there were too few visits. 
Expanding the time frame for scheduling warranty visits from 2 weeks to 
3 months eliminated the inconvenience for customers who had busy sched-
ules and found the time frame difficult to manage. The business took a gen-
eral, difficult-to-measure need (to improve homeowner warranty satisfaction) 
and developed specific, measurable, and actionable requirements.

Suppliers, Input, Process, Output, Customer

A SIPOC is a type of high-level process map that includes suppliers, inputs, 
process, output, and customers. Quality is judged based on the output of a 
process. The quality is improved by analyzing inputs and process variables. 
An example of an SIPOC process map is provided in Figure 4.1.

Voice of the Customer

The VOC is a process used to capture the requirements or feedback from 
the customer (internal or external) to provide them with best-in-class ser-
vice or product quality. The process is all about responsiveness and constant 
innovation to capture the customers’ changing requirements over time.

The VOC is the term used to describe the stated and unstated needs or 
requirements of the customer. The VOC can be captured in a variety of 
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ways, including direct discussion or interviews, surveys, focus groups, cus-
tomer specifications, observation, warranty data, field reports, and complaint 
logs. The data is used to identify the quality attributes needed for a supplied 
component or material to incorporate into the process or product. The VOC 
is critical for an organization to do the following:

 ◾ Decide what products and services to offer
 ◾ Identify critical features and specifications for those products and services
 ◾ Decide where to focus improvement efforts
 ◾ Obtain a baseline measure of customer satisfaction against which 
improvement will be measured

 ◾ Identify key drivers of customer satisfaction

Following is a list of typical outputs of the VOC process:

 ◾ A list of customers and customer segments
 ◾ Identification of relevant reactive and proactive sources of data
 ◾ Verbal or numerical data that identify customer needs
 ◾ Define CTQ requirements
 ◾ Specifications for each CTQ requirement

SIPOC analysis and map: Car repair
Suppliers Inputs

Enablers

Process Outputs Customers
Auto parts
distribution
Car owner Car

Insurance company

Process map

Customer
drops off car

Estimate
repair cost
and time

Get customer
and insurance 

approval

Customer
picks up car

Assign
mechanic Inspect car

Order parts

Test driveInstall parts

Process description: Repair of car damaged in collisionAuto part Repaired car Car owner

Insurance
company

Figure 4.1 SIPOC process map example.
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Affinity Diagram

An affinity diagram (sometimes referred to as a KJ, so named for the ini-
tials of the person who created this technique, Kawakita Jiro, Figure 4.2) is 
a special kind of brainstorming tool. An affinity diagram is used to do the 
following:

 ◾ Gather large numbers of ideas, opinions, or issues and group those 
items that are naturally related

 ◾ Identify, for each grouping, a single concept that ties the group together

An affinity diagram is especially useful when

 ◾ Chaos exists
 ◾ The team is drowning in a large volume of ideas
 ◾ Breakthrough thinking is required
 ◾ Broad issues or themes must be identified

 

Step #4−
create header

cards

Breaking
through old way,

“Dinosaur”
thinking

Lack of planning Organizational
issuesStep #1–

generate ideas

Some people will
never change

Lack of trust in
the process

Everyone can
change but me

Step #3−sort
ideas

Step #5−draw
finished diagram

Step #2−
display ideas

Do not
understand the
planning tools

Lack of common
processes

Short-term
planning
mentality

Customer
requirments are

under

Lack of
leadership

support

Lack of
governance

Not enough time
to plan

Old
management

culture

Organizational
silos

Lack of trust in
the leadership

Figure 4.2 Affinity diagram example.
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SWOT Analysis

An underutilized tool used in Lean as well as agile is the SWOT analysis. 
This is a great project selection tool if there are several projects to consider 
and limited resources. The SWOT analysis emerged in business during the 
1960s. It is ambiguous who originally conceived the idea. This tool has 
become an industry standard and is often used in top management.

SWOT’s four components are universally accepted as the following:

 ◾ Strengths: characteristics of the business or project that give it an advan-
tage over others

 ◾ Weaknesses: characteristics that place the business or project at a disad-
vantage relative to others

 ◾ Opportunities: elements that the project could exploit to its advantage
 ◾ Threats: elements in the environment that could cause trouble for the 
business or project

The first step is to introduce the idea or project. In the first quadrant, all 
the strengths or positives are listed. In the second quadrant, all the weak-
nesses are listed and so forth (see Figure 4.3).

The SWOT analysis targets the key internal and external factors. Strengths 
and weaknesses are considered internal to the organization whereas oppor-
tunities and threats are considered external factors.

Typical strengths and weakness may include things such as the following:

 ◾ Human resources
 ◾ Finances
 ◾ Internal advantages/disadvantages of the organization
 ◾ Physical resources
 ◾ Experiences, including what has worked or has not worked in the past

Typical opportunities and threats may include the following:

 ◾ Trends
 ◾ Cultural considerations
 ◾ Political ideas
 ◾ Economic issues
 ◾ Funding sources
 ◾ Current events
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Although the mathematical and benefit prototypes remain valid in proj-
ect selection, adding facets of Lean and agile as well as applying LSS tools 
can drastically expand the way a PM views project selection. There are 
many options and tactics. Remembering, in our newer leaner and more agile 
world, that there is no one-size-fits-all solution is vital. Taking advantage of 
all the tools and thoughts available when making a project selection decision 
will increase the chances of success.

Most PMs will agree that how a project is initiated determines the success 
of the project, and yet due to the pressures of working in a reactive society, 
it is the phase that is economized. Attention to this phase is sometimes more 
apparent and handled more successfully in Lean and agile environments as 
demonstrated above. This is due to the people factor because members of 
Lean and agile work groups are expected to contribute. The ancillary benefit 
is that buy-in is established from the beginning.

For PMs who do not have the luxury of initiating the projects in the man-
ner discussed earlier in this chapter, a more traditional project management 
approach will be explored. Whenever possible, tools from Lean and agile 
will be applied in an attempt to make the more traditional approach to proj-
ect management better, faster, and more cost-effective.

In traditional project management, there are essentially five steps in proj-
ect initiation:

 ◾ Developing a business case
 ◾ Undertaking a feasibility study
 ◾ Establish a project charter
 ◾ Forming a project team
 ◾ Setting up a project management office

Develop a Business Case

There are definitive steps involved in developing a business case. Typically, 
there are templates available, so recording the information, once it is gath-
ered, is simple. The main items of a business case include the following:

 1. Research the business problem or opportunity
 2. Identify the alternative solutions available
 3. Quantify the benefits and costs of each solution
 4. Recommend a preferred solution to your sponsor
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 5. Identify any risks and issues with implementation
 6. Present the solution for funding approval

In Item 1, research the business problem or opportunity, as well as in 
Item 5, identify any risks and issues with implementation, a simple SWOT 
analysis discussed earlier in this chapter would accelerate those entries.

Item 2, identify alternative solutions, is best accomplished by first deter-
mining what is happening now and performing an analysis of what is work-
ing and not working. In Lean, in order to develop a solution, it is necessary 
to perform an analysis of what is current. The analysis does not have to be 
complicated. The plan should include the following:

 ◾ Listing the steps in the process as it currently exists
 ◾ Mapping the process
 ◾ Identifying potential causes of the problem
 ◾ Collecting and analyzing data related to the problem
 ◾ Identifying root causes of the problem

After data is collected, the original problem statement may need to be 
modified before moving forward. But the theory behind the bulleted points 
is that, from this information, a PM should be able to generate potential solu-
tions and, by addressing the root causes of the problem, select a solution.

If the project involves creating something new, the same steps may be 
applied to another company that is working on something similar. By fol-
lowing the steps and studying the process, Item 3, quantify the benefits and 
costs of each solution, becomes easy. And finally, Item 6, present the solution 
for funding approval, is supported by your documented research.

The bottom line of any business case is that CTQs must be considered 
before submitting the document. CTQ is discussed earlier in this chapter.

Before finalizing this document, it is imperative that the metrics for 
success are clearly recorded. How will you determine that the project is 
successful?

Feasibility Study

The next step in initiating a project in a traditional project management 
environment is conducting a feasibility study.

Is this possible? Will it work? This is the main purpose of conducting a 
feasibility study. If the PM has truly assessed the current state, a feasibility 
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study may not be necessary. In assessing the current state, sometimes a pro-
cess in Lean known as the gemba walk is utilized. This is growing in popu-
larity and can further aid in developing a feasibility study by providing a 
history of facts. The Japanese term gemba walk is used to describe personal 
observation of work where the work is happening.

The approach used for a feasibility study by traditional PMs is, again, 
form- or template-based and usually uses the following procedure:

 ◾ Step 1: Conduct a preliminary analysis
 ◾ Step 2: Prepare a projected income statement
 ◾ Step 3: Conduct a market survey
 ◾ Step 4: Plan business organization and operations
 ◾ Step 5: Prepare an opening day balance sheet
 ◾ Step 6: Review and analyze all data
 ◾ Step 7: Make a go or no go decision

In each step of the feasibility study, there are a series of prescribed activi-
ties as well. For example, in Step 1, the following tasks must occur:

 ◾ Describe or outline as specifically as possible the planned services, tar-
get markets, and unique characteristics of the services

 ◾ Determine whether there are any insurmountable obstacles

Naturally, there are even more subcategories under these bullets. 
Satisfying all seven steps in the process can be a lengthy procedure. This 
may be necessary on a large-scale project, but both Lean and agile suggest 
that feasibility on a smaller endeavor might be accomplished just as well by 
using simple tools, such as surveys and personal or group observation.

In the Lean and agile environment, PMs would apply VOC as discussed 
earlier in this chapter.

Project Charter

This is one area in which Lean and traditional project management intersect. 
Because agile sometimes handles project selection by group consensus, it 
does not add much help here. Lean does favor a one-page form, such as a 
charter, to some of the lengthier charters supported by traditional project 
management.
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Some charters are simply a statement of work. A variety of forms are 
available, and these templates can guide the PM through the process. Often, 
it depends on the particular company as to which one is preferred. There 
are both similarities and differences among these documents.

PMs are often confused by the differences among a business case, state-
ment of work, and project charter. Just remember, in some cases the three 
documents are combined, and as noted, a variety of templates are available. 
One, but not always all, of the documents are important in the initiation 
process.

Setting Up a Project Management Office

In traditional project management, the project management office (PMO) is 
a department within a business that defines and maintains project manage-
ment standards for project management within the organization. In many 
companies, there is not a formal PMO. Throughout the industry, the PMO 
may not have the same goals and objectives.

In traditional project management education, the role of the PMO serves 
the following initiatives: (1) identify and solve problems, (2) provide ongoing 
services to ensure that problems stay solved, (3) cost reduction, (4) provide 
an efficient centralized service, and (5) standardize materials.

Many Lean and agile environments do not have a PMO. However, those 
who do, favor an adaptive approach. An adaptive approach means that the 
PMO becomes more of an advisory role that offers consulting.

The general role of a PMO, regardless if it follows traditional guidelines or 
the more adaptive approach favored by Lean and agile, is to align the selec-
tion and execution of projects and programs within the organization’s busi-
ness goals.

Establishing a project initiation strategy is a significant and repeatable 
activity for the PM. Taking time to make sure that everyone is on the same 
page and moving in the right direction, when it comes to project selection, 
will make things easier moving forward. Many Lean and agile tactics can be 
adopted to get a more thorough understanding and offer a better roadmap.

Once everything is accomplished, regardless if the PM took a traditional 
path to project initiation adding Lean and agile or if the PM originated the 
initiation by using Lean and agile thinking, it is necessary to review the 
results. Before moving to the planning stage, the PM embracing Lean and 
agile needs to take time to mistake proof and reflect on results.
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Forming the Team

Sometimes the team is appointed, and sometimes you are the team. As 
noted earlier, sometimes a PM inherits a team or has to form a team from 
shared resources. Sometimes the PM does not have the authority to appoint 
a team nor the charisma needed to inspire team members to join.

In traditional project management, often there is an evaluation process. 
This process involves interviewing and testing before the final decision is 
made. Still, even in very structured environments, those selected to be team 
members for a particular project may have more to do with availability 
than any other factor. Traditional PMs have a high respect for subject matter 
experts (SMEs), but the SME normally functions in an advisory role and is 
not part of the actual project team.

In Lean, more attention is paid to competencies and cross-functionality 
although traditional project management would certainly support this line of 
thought. Because Lean concentrates on reducing waste, more consideration 
is also paid to who needs to be on the team, really. If a team member rep-
resents any type of redundancy, then this will eliminate that person. Lean 
teams often draw from broad-based contributors who may be more general-
ized than specialized.

Agile teams are cross-functional groups. In many cases, agile teams have 
worked on a number of projects together and are not necessarily assigned 
to a shared resource pool. Subject matter experts are encouraged to be team 
participants.

Training the Team

One thing that should be considered in this phase and that spills into the 
next phase—the planning phase—is the topic of training the team. A PM 
may have a fully trained team, but in cases in which they do not and/or the 
employee is new to the company, training or bringing the employee up to 
speed has to be considered. In some cases, the training may simply involve 
informing the employee of certain criteria or providing a policy manual or a 
glossary of terms.

Certainly, when a PM decides what training and employee develop-
ment opportunities should be considered, it is important to first consider 
the length of the project and if the employees are projected to work on 
future projects for the company. Training, in general, increases workforce 
engagement.
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Taking a structured project management method to training has become 
popular in the human resources field. New concepts in how training should 
be deployed, delivered, and tracked will come naturally to PMs. This struc-
tured method of planning and executing allows trainers to develop a com-
prehensive process that optimizes resources, people, time, and financial 
controls.

It is important to remember that even a short-term project may need to 
be exposed to some type of training. For example, some contracts require 
special training on hazardous material, and some contracts may want 
employees to attend an ethics or cultural seminar. In some professions and 
industries, ongoing training and education is a mandatory requirement.

In all environments, training and education is necessary to improve work 
performance. Training can be either formal or informal and can take on a 
blended approach—a mixture of classroom lecture, e-learning, reading, and 
job shadowing.

Training simulations have become increasingly popular since the meth-
odology and computerized tools to do simulations have become easier to 
understand and more cost-efficient. Measuring the cause and effect of train-
ing is complicated based on what equation you use to get results.

Much has been written about return on investment (ROI) regarding train-
ing. In the new economy, the ROI of ROI is being considered as well. The 
PM must make a decision regarding how much time should be spent doing 
ROI exercises. To measure training, it is often satisfactory to put a small 
amount of metrics in place. ROI on short-format, lunch-and-learn, and demo 
sessions are generally too time-consuming. Programs that should be viewed 
through an ROI lens include programs

 ◾ With high visibility
 ◾ With hard dollar investments
 ◾ Regarding compliance issues, such as Sarbanes-Oxley initiatives or ISO 
certification

There are many different views on employee training. Employers often 
view this area as an expense that must be tolerated. Some companies only 
invest training dollars in their high performers whereas other companies 
choose to support entry-level employees. There are companies who judge 
their training success on the number of enrollments, and other companies 
seek a more definitive ROI. So corporate responsibility plays an important 
role when the PM decides what, if any, training is required.
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Although it is highly unlikely that someone will admit he or she does 
not support training and employee development in the workplace, many 
managers have reservations. Some believe that it is not cost-effective. Others 
believe that highly trained employees will seek positions outside the com-
pany. There are managers who feel that it is up to the subordinate to seek 
out training opportunities and that it should not be the responsibility of the 
company. The PM must understand the company’s philosophy on training 
members of the team.

A well-designed training program pays for itself and increases the bottom 
line. It maximizes productivity and profits and decreases downtime, equip-
ment damage, and personal injuries. Some side benefits of a strong train-
ing policy may also include increased staff loyalty, morale, and motivation. 
Employees frequently develop a greater sense of self-worth, dignity, and 
well-being. If the project that the PM is managing is likely to be repeated for 
another client, the ROI on training will be easier to argue.

Even the most intelligent and skilled employee can benefit a company 
by participating in safety training, learning better communication skills, and 
having a stronger understanding of the business.

When initiating a project, Lean and agile not only looks at company fit 
and profit but considers the project team, schedule, and education before 
moving to the planning phase.
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Chapter 5

The Planning Process

“Cheshire Puss,…Would you tell me, please, which way I ought to go 
from here?”

“That depends a good deal on where you want to get to,” said the 
Cat.

“I don’t much care where—” said Alice.

“Then it doesn’t matter which way you go,” said the Cat.

“—so long as I get SOMEWHERE,” Alice added as an explanation.

“Oh, you’re sure to do that,” said the Cat, “if you only walk long 
enough.”

Lewis Carroll
Alice in Wonderland

The planning phase is the second phase of the project management life 
cycle (PMLC). The project manager (PM) enters this phase with several 
pieces of information. The most important is the project charter (PC). The 
PC should contain summary aspects of any other documents created and 
reviewed in the initiation phase. The PC provides the intent of the overall 
project but not necessarily the direction.

The manner in which a project plan (plan) is constructed depends 
a great deal on the psychology of the PM and his or her belief about 
project management theory. Traditional project management (traditional) 
supports a governed approach that is top down in which decisions are 
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made at the leadership level, and not all knowledge is shared with team 
members.

It is a plan-the-work and then work-the-plan model, which does not 
allow for many detours. Agile techniques (agile) and, in some cases, Lean, 
on the other hand, promote the following:

 ◾ Transparency
 ◾ Frequent inspection
 ◾ Adaptation

In business models favoring transparency, everyone knows how the 
project is progressing. The team members who touch the product or service 
evaluate the process frequently and, based on the findings, collaborate on 
adjustments. In agile, adjustments are made quickly.

As with many areas of project management, Lean thinking (Lean) 
embraces aspects of both traditional and agile and makes decisions based 
on the project itself as well as the culture. It has often been remarked that 
Lean is actually more agile than agile.

The purpose of a charter for a PM is to get approval, funding, and 
resources for the project the PM wants to accomplish. The charter is also 
the first step in building the plan. In traditional and Lean a PC (charter) is a 
document that outlines the proposed activity in an organized and controlled 
style. This charter is sometime linear enough that tasks can be outlined 
immediately in a linear fashion.

Agile promotes people involvement from the beginning and often starts 
the charter process with the following three concepts:

Vision: The vision defines the “why” of the project. This is the higher pur-
pose or the reason for the project’s existence.

Mission: This is the “what” of the project, and it states what will be done 
in the project to achieve its higher purpose.

Success criteria: The success criteria are management tests that describe 
effects outside of the solution itself.

When possible, the plan should be attached to the charter to allow 
the PM to quickly move forward without waiting for separate approvals. 
Generally speaking, the plan should be recorded using a work breakdown 
structure (WBS).
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Work Breakdown Structure

Most traditional PMs will agree that using a WBS as a way of physically 
building a project plan is the best approach. A WBS is a key project deliver-
able that organizes the team’s work into manageable sections.

There are many templates available to create a WBS, but it is basically a 
simple outline. WBSs are also used in education and to express ideas. For 
example, a textbook may show a WBS as a way to demonstrate what is cov-
ered in the material (see Figure 5.1).

A WBS is also a very fast way to develop a draft of a project plan. It is 
basically a to-do list that can be used to categorize all the things that need 
to be accomplished under a particular bullet item. By using the format noted 
in Figure 5.1, it is easy to group like tasks together.

Using the WBS helps the PM to cost out and estimate time for each task. This 
is helpful when creating a cost or time baseline. The WBS breaks down tasks in 
a way that resources can be allocated to the specific task with great efficiency.

The Project Plan

In traditional project management (traditional), a worthy plan effectively 
balances the components of time, cost, scope, quality, and expectations. A 
plan should incorporate the overall expectations, definition, schedule, and 

Basic Project Management Textbook

 1 History
 2 Approaches
 2.1 The traditional approach
 2.2 PRINCE2
 2.3 Critical chain project management
 2.4 Process-based management
 2.5 Lean project management
 2.6 Extreme project management
 2.7 Benefits realization management
 3 Processes
 3.1 Initiating
 3.2 Planning
 3.3 Executing
 3.4 Monitoring and controlling
 3.5 Closing

Figure 5.1 A WBS example.
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risks of the project to the organization as well as the blueprint (list of activi-
ties). Most of the philosophy and spirit of the plan should be captured in the 
charter. The charter influences the plan, and the plan records the specific 
activities along with their associated schedule, costs, and resource needs.

The plan not only shows the activities, but indicates how the activi-
ties will be controlled throughout the project and any dependencies. 
Dependencies are tasks that may need to be accomplished prior to a key 
activity. A PM always wants to stay aware of these situations.

Designing a project plan requires listing all the steps in the process 
necessary for success. Each step is then assigned a resource, a time line for 
completion, and a basic cost. Once the project plan has been reviewed, a 
time and cost baseline is made. This baseline is used from the beginning 
to the end of a project to determine if the project is within the acceptable 
parameters.

Project plans also need to be concerned with constraints (things that 
could get in the way of project completion) as well as assumptions (things 
that are assumed will be in place).

Lean supports traditional concepts of charter and plan development. 
However, in Lean environments, there is a tendency to consider social fac-
tors when building a plan.

Whereas agile techniques (agile) take a different approach to the charter 
and plan development, it does supports the Lean mindset that more buy-in 
is achieved along with more motivated employees if the PM considers the 
culture and values of the company.

Core values are described as the essential and enduring tenets of an orga-
nization. These are the guiding principles that impact how the organization 
thinks and acts. Company ideology provides the glue that holds an organiza-
tion together through time.

EBay, the popular online auction house, has five basic values that it posts 
on its website:

 ◾ We believe people are basically good.
 ◾ We believe everyone has something to contribute.
 ◾ We believe that an honest, open environment can bring out the best in 
people.

 ◾ We recognize and respect everyone as a unique individual.
 ◾ We encourage managers to treat others the way that managers want to 
be treated.
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Values should be universal in the company and govern relationships with 
employees, investors, customers, and dealers. It is not enough to determine 
values. The entity must be willing to invest in resources and tools necessary. 
They must be willing to reward behavior that supports these values.

Harley-Davidson, the highly respected motorcycle manufacturer, espouses 
five company-wide written values simply stated as the following:

 ◾ Tell the truth
 ◾ Be fair
 ◾ Keep promises
 ◾ Respect the individual
 ◾ Encourage intellectual curiosity

But Harley-Davidson does not stop there. It lists six behaviors that sup-
port an ethical decision-making process:

 ◾ Allocate resources to learning
 ◾ Encourage risk taking
 ◾ Challenge the status quo
 ◾ Benchmark performance against the best in class
 ◾ Be open to influence
 ◾ Accept responsibility for lifelong learning

Many companies list their values as something that sets them apart, mak-
ing them unique and special. Some companies print and post their values. 
Most business values focus on the customer or personal integrity.

In Lean thinking and agile technique (Lean and agile) environments, a 
PM will often function in many roles, sometimes participating hands-on in a 
project and not just as manager. Therefore, a PM has an added responsibility 
of leading the group when it comes to supporting the company values. Even 
when there is no ethical breach, a PM has to be careful not to allow the 
perception that behavior is unethical or not in line with the company’s core 
values.

Because most companies make decisions according to a few core val-
ues, a PM must also be aware of these values because values help people 
embrace positive change.

As noted earlier in this chapter, agile handles the charter and plan pro-
cess differently than traditional or Lean.
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Lean and agile are in agreement that placing an emphasis on the people 
factor is important in the charter process. Whereas agile may have a less for-
mal charter focused on ideas and thoughts, the charter in both the Lean and 
agile world dictates the project plan.

Traditional project management as well as Lean place a strong empha-
sis on the WBS when developing a plan. Agile favors more ongoing con-
versation and communication as opposed to a specific defined plan and 
supports this with more graphical representations. This is not to say that 
agile does not use a WBS as a method. In fact, in agile groups, Gantt 
charts are very prevalent. A Gantt chart is a visual representation of a 
WBS.

For the traditional PM wanting to embrace a few Lean or agile tools, the 
most important thing to remember is the work being performed is the same. 
All PM focus should be on what needs to be accomplished for a project to 
be on time and on budget. This thinking does not change with different 
project management theories or models.

In traditional, and sometimes in Lean, the phases of a traditional waterfall 
development force a PM to the next phase only when the previous one is 
complete. The plan reflects this.

In agile, project development is an ongoing process of making decisions 
based on the realities observed in the actual project. This can be beneficial 
when a plan can be flexible. Agile is not always the best decision for a plan 
that contains a lot of compliance factors. This is because documenting and 
adhering to the process in compliance-related issues is often more revered 
than the actual outcome.

Traditional, Lean and agile can be blended to get the best charter and 
plan to achieve the ultimate goal, which is value to the customer.

The project often starts with a phrase called the problem statement. In 
many cases, it is a problem that needs to be solved. However, the prob-
lem statement can also be a declaration of what needs to be created or 
improved. Therefore, a problem statement might not always meet the criteria 
of what is considered a problem. The resolution, modification, or creation of 
a new process is referred to as the solution. A good PC has a well-defined 
problem statement as well as a solution.

However, if the PM is not provided with a solution, there are a number 
of problem-solving methodologies available. Lean Six Sigma promotes the 
Define, Measure, Analyze, Improve, Control (DMAIC) model discussed in 



The Planning Process ◾ 65

Section III whereas agile supports a more critical to quality (CTQ) and voice 
of the customer (VOC) approach. Another problem-solving method involves 
simulation, which may or may not be computer-generated. This is where a 
solution is hypothetically applied, and the outcome is measured with theo-
retical data.

Using prototypes as a framework to brainstorm planning is not only an 
effective way to solve a problem, but it also helps provide the logic when 
explaining why a particular course of action was chosen. Many of the mod-
els below overlap and/or use mutual tools. And some models highlighted in 
this chapter are identified as being more common in a certain discipline, for 
example, traditional project management (traditional), Lean thinking (Lean), 
or agile techniques (agile).

A thought to consider is that traditional favors more structured 
approaches whereas agile promotes creative, flexible, people-rather-than-
process approaches. Lean methods have a tendency to fall somewhere in the 
middle.

Models for Planning

The following models can be used in either initiating or planning. They are 
particularly useful when the PC does not provide enough direction to use a 
WBS to determine the tasks that need to be accomplished.

Each of these popular prototypes also notes the type of project manage-
ment most often associated with that model: traditional, Lean, or agile. Many 
models are similar, and some overlap:

 ◾ Structured problem solving: traditional
 ◾ Plan-do-check-act (PDCA) model: traditional, Lean
 ◾ DMAIC: Lean Six Sigma
 ◾ People-Process-product/service method (3Ps): Lean
 ◾ What-why-where-who-when-which (6Ws) approach: Lean
 ◾ Machines-methods-materials-measurements-mother nature-manpower 
(6Ms) method: Lean

 ◾ A3 format: Lean and agile
 ◾ 5 why approach: Lean and agile
 ◾ Six Thinking Hats®: agile
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Structured Problem Solving When Planning

Structured problem solving is popular and embraced by many business 
management theories and is not limited to traditional. Although tools may 
vary slightly, the steps include the following:

 1. Decide on which problem to pursue
 2. Define the problem
 3. Determine the root cause
 4. Generate possible solutions and choose the most likely one
 5. Plan and execute the solution
 6. Verify effectiveness
 7. Communicate and congratulate

When using this model as a hypothetical, Steps 1–4 are still performed 
as actual activities. But Steps 5–7 are used for discussion-based what-if 
scenarios.

PDCA Model

In traditional project management as well as Lean, another popular way to 
develop a solution is to run the problem through a simulated PDCA model 
(see Figure 5.2).

The PDCA cycle is made up of four steps for improvement or change:

 1. Plan: Recognize an opportunity and plan the change
 2. Do: Test the change

Check

DoPlan

Act

Figure 5.2 PDCA Model.
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 3. Check: Review the test, analyze the results, and identify key learning 
points

 4. Act: Take action based on what is learned in the check step

This model is known by several different names, which include the Deming 
wheel and the Shewhart cycle. Both Edwards Deming and Walter Shewhart 
promoted the model and are considered pioneers in the quality movement.

The advantage of using PDCA for problem resolution is that the model is 
simple. It does not take a lot of discussion or training for a team to under-
stand the configuration. This model is also helpful to conduct a pilot during 
the testing phase.

DMAIC Model

DMAIC is an acronym for five interconnected phases: Define, Measure, 
Analyze, Improve, and Control. It is used in Lean when Lean is combined 
with Six Sigma. This is an overview. In Section III of this book, the DMAIC 
processes and tools are discussed in depth.

Six Sigma business philosophy employs a client-centric, fact-based 
approach to reducing variation in order to dramatically improve quality by 
eliminating defects and, as a result, reducing cost. Because the DMAIC is 
a more complex problem-solving model, more detail is required. Here is a 
brief description of what takes place in each phase.

The Define phase is when a team and its sponsors reach agreement 
on what the project is and what it should accomplish. The outcome is the 
following:

 ◾ A clear statement of the intended improvement
 ◾ A high-level map of the processes
 ◾ A list of what is important to the customer

The tools commonly used in this phase include the following:

 ◾ Project charter
 ◾ Stakeholder analysis
 ◾ Suppliers, input, process, output, and customers (SIPOC) process map
 ◾ VOC
 ◾ Affinity diagram
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The Measure phase builds factual understanding of existing process con-
ditions. The outcome is the following:

 ◾ A good understanding of where the process is today and where it needs 
to be in the future

 ◾ A solid data collection plan
 ◾ An idea of how data will be verified

The tools commonly used in this phase include the following:

 ◾ Prioritization matrix
 ◾ Process cycle efficiency
 ◾ Time value analysis
 ◾ Pareto charts
 ◾ Control charts
 ◾ Run charts
 ◾ Failure mode and effects analysis (FMEA)

The Analyze phase develops theories of root causes, confirms the theo-
ries with data, and identifies the root cause(s) of the problem. The outcome 
of this phase includes the following:

 ◾ Data and process analysis
 ◾ Root cause analysis
 ◾ Being able to quantify the gap opportunity

The tools commonly used in this phase include the following:

 ◾ 5 whys analysis
 ◾ Brainstorming
 ◾ Cause and effect diagram
 ◾ Affinity diagrams
 ◾ Control charts
 ◾ Flow diagram
 ◾ Pareto charts
 ◾ Scatter plots

The main purpose of the Improve phase is to demonstrate, with fact and 
data, that the solutions solve the problem.
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The tools commonly used in this phase include the following:

 ◾ Brainstorming
 ◾ Flow charting
 ◾ FMEA
 ◾ Stakeholder analysis
 ◾ 5S method

The Control phase is designed to ensure that the problem does not reoc-
cur and that the new processes can be further improved over time.

The tools commonly used in this phase include the following:

 ◾ Control charts
 ◾ Flow diagrams
 ◾ Charts to compare before and after such as Pareto charts
 ◾ Standardization

The Control process involves quality and statistical concepts that have 
existed for decades. However, the advent of quality control software makes 
the process simple enough for anyone to perform.

Variation is everywhere, and it degrades consistent, good performance. 
Valid measurements and data are required foundations for consistent, break-
through improvement.

Having a standard improvement model, such as DMAIC, provides teams 
with a roadmap. The DMAIC is a structured, disciplined, rigorous approach 
to process improvement, consisting of the five phases mentioned, and each 
phase is linked logically to the previous phase as well as to the next phase.

Measure

Define

Control

Improve Analyze

Figure 5.3 DMAIC model.
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When using the DMAIC (Figure 5.3) as a problem-solving model, the PM 
should focus on the Define, Measure and Analyze phases. At the end of 
the Analyze phase, the DMAIC model yields three to five solutions. In the 
Improve phase, a solution is chosen and piloted.

3Ps Method

The 3Ps method considers three categories: people, process, and product/
service. This approach is often used in Lean and captured in a fishbone dia-
gram. It is also used as a way to facilitate seeing the problem through three 
perspectives. The product/service lens is just a convenience to help the PM 
remember that the third perspective lens, or bone on the fishbone diagram, 
could be product or service.

6Ms Method

In the 6Ms model, machines equal all hardware. Methods are equivalent 
to any policies or procedures (real or proposed). Materials account for all 
nonhuman resources. Measurements represent any measurements or mea-
surement analysis. Mother nature signifies environment and environmental 
conditions. The term manpower refers to the people factor.

The 6Ms method is similar to the 3Ps. However, the 6Ms is a more 
detailed approach. As with the 3Ps, it makes a good fishbone diagram, but 
seeing the problem through different viewpoints is the true value.

6Ws Approach

The 6Ws approach uses the questions adopted by journalists. When a PM 
needs to publish a report or make a presentation, considering the 6Ws can 
help create focus and organization. This tool, used mostly in Lean, can also 
facilitate conversations and brainstorming activities with team members.

 ◾ What: What will you make?
 ◾ Why: Why will we do this?
 ◾ Where: Where will this happen?
 ◾ Who: Who will do this?
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 ◾ When: When will the project start and stop?
 ◾ Which: Which approach will you take?

A3 Format: Lean and Agile

The A3 format refers to a process originally developed by Toyota as a 
 template. The template was used for three different types of reports: 
 proposals, status, and problem solving.

Over the years, the A3 format has been adopted in both Lean and agile 
environments to solve problems. A3 formats differ slightly but all are based 
on the PDCA model and generally include these steps:

 1. Identify the problem or need
 2. Understand the current situation/state
 3. Develop the goal statement—develop the target state
 4. Perform root cause analysis
 5. Brainstorm/determine countermeasures
 6. Create a countermeasures implementation plan
 7. Check results—confirm the effect
 8. Update standard work

Most of the steps in this process are intuitive, and a PM can immediately 
identify what needs to be done. The term standard work is a Lean term 
to describe the detailed definition of the most efficient method to produce 
a product or service. The factors considered in designing standard work 
include documentation that is current, complete, clear, correct, and concise. 
As a better practice is developed, that becomes the standard work.

5 Why Approach: Lean and Agile

Originally used in Lean, this approach has been adopted by agile as well 
as many other problem-solving methodologies. Most think of it as a tool. 
However, the 5 Why approach can uncover the root cause of a problem, 
so effectively, a solution is evident, earning it the right to be considered a 
problem-solving model.

In the 5 Why approach, a person is asked the question “why?” five 
times. Each answer that is given is incorporated into the next question. For 
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example, if the problem being tackled involved equipment being shipped to 
the wrong location, employees in the shipping department would be queried 
by the supervisor: “Why is equipment being shipped to the wrong location?”

In this scenario, perhaps a shipping employee responds:

“Because we do not have the correct labels.”

Then, the next question asked by the supervisor would be “Why do you 
not have the correct labels?”

The shipping employee answers, “Because the managers do not fill the 
labels out correctly.”

The supervisor might question (the fourth why) “Why do the managers 
not fill out the labels correctly?”

The answer to this question may prompt the final, or fifth, why, or it may 
suitably answer the question in a way that the solution is obvious.

But if the next answer by the shipping employee is “because the codes 
changed and managers were not alerted,” the solution might be to create 
forms that show the codes until managers become familiar with the new 
ones.

Or the solution might be training. Or the solution might be that shipping 
employees fill out the labels. The point is that the answer to the fifth why 
may lead to several solutions.

Six Thinking Hats

Although most Lean practitioners have been exposed to the Six Thinking 
Hats, the theory is more popular among supporters of agile. In Edward de 
Bono’s book explaining problem solving, he believes, similar to 3Ps and 
6Ms, that viewing a problem from various standpoints expedites the answer. 
These angles take a rather humorous approach and are related to various 
colors. They include the following:

 ◾ Information (white hat): Considering purely what information is avail-
able, what are the facts?

 ◾ Emotions (red hat): Intuitive or instinctive gut reactions or statements of 
emotional feeling

 ◾ Bad points judgment (black hat): Logic applied to identify flaws or barriers
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 ◾ Good points judgment (yellow hat): Logic applied to identifying ben-
efits, seeking harmony

 ◾ Creativity (green hat): Statements of provocation and investigation, see-
ing where a thought goes

 ◾ Thinking (blue hat): Used to manage the thinking process, a control in 
place to ensure guidelines are observed

There are several ways that a PM can develop a solution. A PM may need 
to use a more formalized approach, such as structured problem solving, 
PDCA or DMAIC. For a compliance or highly complicated project, the PM 
may want to consider the DMAIC because of the following benefits:

 ◾ Better safety performance
 ◾ Effective supply chain management
 ◾ Better knowledge of competition and competitors
 ◾ Use of standard operating procedures
 ◾ Better decision making
 ◾ Improved project management skills
 ◾ Sustained improvements
 ◾ Alignment with strategy vision, and values
 ◾ Increased margins
 ◾ Greater market share
 ◾ Fewer customer complaints

There are also benefits to using Lean or agile models. The 3Ps, 6Ms, and 
6Ws are all useful when facilitating information-gathering sessions and capi-
talizing on collective intelligence. A3 formats help with reasoning. The Six 
Thinking Hats help with perceptions and outlooks.

A PM will want to consider a variety of models to solve a problem if a 
solution is not apparent. If the PM knows what needs to be done, the next 
step is to develop the project plan.

If the PM is unsure how to solve the problem or has many options, consider-
ing a model driven by the outcome, environment, history, and culture is advan-
tageous. Understanding various models provides the PM with valuable options.

In the Lean and agile environment, the PM must also be concerned with 
the organization. Many decisions on how much attention should be directed 
to this area will once again depend on the length of the project and how 
the project fits into the overall schema of the company.
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Certainly training is a component that may have already been addressed 
in the initiation phase. But organizational fit and effectiveness need to be 
considerations when planning a project. This would include any of the cul-
tural issues that may become obstacles. The Lean and agile PM knows that 
in order to have a successful project these factors should be addressed up 
front.

The quickest way the PM can assess the situation is to ensure that the 
project is in alignment with the company goals. Because the PM may have 
limited time to spend in this area, a model often applied to assessing train-
ing needs is a good place to get started. This is a quick way to assess orga-
nizational development (OD) and project needs. When time is short, an 
instructional systems design model that can be applied to OD is ADDIE. 
This model is similar to that used in the Project Management Body of 
Knowledge™ (PM-BOK). ADDIE simply means the following:

 ◾ Analysis
 ◾ Design
 ◾ Development
 ◾ Implementation
 ◾ Evaluation

Here is a brief summary of the process. Keep in mind that the Lean and 
agile PM may simply use this as a critical thinking tool to reason through 
the best approach to quick train a staff member. This instructional systems 
design model can also be used for more complex or long-term training 
initiatives.

Analysis

The analysis phase clarifies the learning opportunity and identifies the learn-
ing environment and learner’s existing knowledge and skills. Questions the 
analysis phase addresses include the following:

 ◾ Who are the learners, and what are their characteristics?
 ◾ What is the desired new behavior?
 ◾ What types of learning constraints exist?
 ◾ What are the delivery options?
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Design

Design deals with learning objectives, assessment instruments, exercises, 
content, subject matter analysis, lesson planning, and media selection. It is 
systematic and specific. Systematic means a logical, orderly method of iden-
tifying, developing, and evaluating a set of planned strategies targeted for 
attaining the project’s goals. Specific means each element of the instructional 
design plan must be executed with attention to details.

Development

In the development phase, instructional designers and developers create and 
assemble content assets blueprinted in the design phase. In this phase, the 
designers create storyboards and graphics. If e-learning is involved, pro-
grammers develop or integrate technologies.

Implementation

The implementation phase develops procedures for training facilitators and 
learners. Trained facilitators cover the course curriculum, learning outcomes, 
method of delivery, and testing procedures. Preparation for learners includes 
training them on new tools (software or hardware) and student registration. 
Implementation includes evaluation of the design.

Evaluation

The evaluation phase consists of two aspects: formative and summative. 
Formative evaluation is present in each stage of the ADDIE process, and sum-
mative evaluation is conducted on finished instructional programs or products.

The topic of training and organizational fit and effectives can be 
addressed in the initiation or planning phases of the PMLC. The Lean and 
agile PM knows that, in addition to all the technical requirements necessary 
to plan a project, attention and detail need to be given to the people factors 
and organizational considerations involved.
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Chapter 6

Project Execution

My dear, here we must run as fast as we can, just to stay in place. 
And if you wish to go anywhere you must run twice as fast as that.

The Queen of Hearts
In Lewis Carroll’s Alice in Wonderland

Project managers (PMs) generally agree that a project plan should be piloted 
or tested prior to execution. Traditional project management (traditional) and 
Lean thinking (Lean) have formal attitudes toward pilots and testing. Agile 
techniques (agile) have a different spin on how pilots and testing should be 
conducted. Some project management life cycle (PMLC) approaches include the 
following information in the planning phase of the project. Regardless, before 
a project should be rolled out to the enterprise, it should be tested or piloted in 
some way to ensure success. This concept is strongly emphasized in Lean.

In agile, piloting and testing are ongoing. A great deal of attention is paid 
to the voice of the customer (VOC). Agile has the ability to adapt a project 
plan on the fly to meet or exceed a customer expectation.

Whereas this chapter will focus mostly on traditional and Lean methods 
and how they can work together or enhance the piloting and testing agenda, 
agile testing is briefly covered next.

Performance testing in agile does not align with traditional or Lean but 
offers many thoughtful processes that traditional or Lean PMs may want to 
incorporate. One such measure is quadrant testing. The agile testing quad-
rants (the quadrants) are based on a matrix Brian Marick developed in 2003 
to describe types of tests used in extreme programming (XP) projects.

The quadrants are simply to make it easier to collect information and do 
not follow a waterfall path. Quadrants are divided into these four categories:
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Q1: Technology-facing tests that guide development
Q2: Business-facing tests that guide development
Q3: Business-facing tests that critique (evaluate) the product
Q4: Technology-facing tests that critique (evaluate) the product

At this juncture, the quadrants are primarily used for technical projects. 
The quadrants then consider themes. To understand the concept of themes, 
there are two other terms to consider: user stories and epics.

The user story describes the type of user, what they want, and why. 
A user story helps to create a simplified description of a requirement. An epic 
captures a large body of work. It is essentially a large user story that can be 
broken down into a number of smaller stories. A theme, which is what test-
ing quadrants are primarily addressing, is a group of user stories that share a 
common attribute, and for convenience, they are grouped together.

The testing quadrant in agile is considered a standard way to test and 
track performance themes but is not embraced by all agile practitioners.

The purpose of a project pilot or a test prior to rolling out the project is 
to identify and manage risk, validate the benefit, and secure buy-in. Whereas 
all project management theories support the idea of piloting or testing, as 
noted earlier, traditional and Lean take a formal approach. But it appears 
that all project management works place more emphasis on evaluating the 
pilot or test than on the piloting or testing strategy. Traditional supports the 
following steps:

 ◾ State the goal based on the business purpose that is driving the project.
 ◾ Develop an implementation plan and solution scenarios and build 
prototypes.

 ◾ Develop an evaluation metric and decide what measurements need to 
be accomplished for piloting or testing to be considered successful.

 ◾ Determine the timeline and cost baseline for the activity if the test will 
take more than 30 hours.

There are also a number of administrative tasks that need to be consid-
ered when conducting a test. These tasks are related to things such as staff-
ing, schedules, and facilities. Deciding on which resources will participate in 
the piloting or testing depends on the size and scope of the test. In large-
scale piloting or testing, human resource selection may need to depend on 
statistical sampling. In order to use sampling, a clear definition of the testing 
purpose has to be established and documented.
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Sampling is the process of selecting units (e.g., people, organizations) 
from a population of interest. Studying the sample responses provides feed-
back as to the potential success or failure of a project or idea.

There is a type of pilot that has some variations from typical pilots and is 
used by traditional and Lean. This is known as proof of concept (POC).

A POC is designed to demonstrate the feasibility of a proposed idea or 
concept to solve a business need. POC may also be used during the project 
selection process. The disadvantage to using POC is that generally it is so 
specific to the particular product or service that in order to conduct a valid 
study subject matter experts in that topic need to be available. Also there is 
a great deal of variation when conducting a POC. Because the purpose of 
POC is to prove that a project or idea will work, several one-off strategies 
specific to that particular product or service may be employed.

However, the basic steps for a POC are amazingly similar to those of a 
regular pilot, but they tend to contain much more detail. Typically, a POC 
scheme would include the following:

 ◾ Step 1: Define and develop
– Identifying stakeholders and team members
– Defining goals, inputs, objectives, scope, and success criteria
– Establishing resource commitments and finalize a POC schedule 
– Work with stakeholders to prioritize functionalities 
– Determine deliverables 

 ◾ Step 2: Engineer
– Configuring and testing the required infrastructure
– Determining solution steps 

 ◾ Step 3: Execute
– Creating the test design for use cases and define positive and nega-

tive test scenarios
– Designing and executing test scripts

 ◾ Step 4: Evaluate
– Reviewing and validating the POC results with all stakeholders
– Comparing outcomes to success criteria and aligning implementation 

if appropriate

Once a PM has developed a solution to the problem statement, it may be 
tempting to skip piloting or testing. In projects involving software development, 
testing is not an option. However, in projects that do not have an information 
technology (IT) component, it is not uncommon that this activity is avoided.
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There are a number of reasons for dodging the endeavor, but most often, 
the reasons are time, money, and scope. This is referred to as the triple 
constraints. The triple constraints are real concerns, but bypassing piloting 
or testing will only enhance these constraints and may lead to additional 
obstacles. Industry definitions explain time, money, and scope as follows:

Time: This refers to the actual time required to produce a deliverable.
Cost: This is the estimation of the amount of money that will be required 

to complete the project. Cost encompasses various things, such as the 
following:
– Resources
– Labor rates
– Risk
– Materials
– Scope

These are the functional elements that, when completed, make up the end 
deliverables for the project. Lean and agile both offer ideas on piloting or test-
ing schemes. For example, some of the simulations discussed in the previous 
chapter on developing a solution can be modified to conduct pilot testing.

In addition, other Lean thinking and agile techniques (Lean and agile) 
methods can be adapted to test a project’s potential success and identify risk.

Before a project plan is executed, every attempt should be made to 
mistake proof. Mistake proofing is a Lean concept. In Japanese, it is known 
poka-yoke. Poka-yoke means the use of automatic devices or methods that 
either make it impossible for an error to occur or make the error immedi-
ately obvious. A common example of poka-yoke is modern electronics with 
which connects are color-coded to the plugs.

The following mistake-proofing/poka-yoke steps have been modified to 
accommodate a project plan.

 ◾ Create a high-level flowchart of the major steps in the proposed project. 
Review each step, thinking about where and when human errors are 
likely to occur.

 ◾ For each potential problem, work back through the process to find its 
source and think of things that can be written into the project plan that 
will minimize that risk.

 ◾ If possible, eliminate the step that is the root cause of the error.
 ◾ Make the corrective action easier than the error.
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A closely related concept that is sometimes even included in mistake-
proofing strategy and also popular in Lean is the idea of inspection or 
observation. Inspecting and/or observing things, such as materials needed, 
human resources involved, and facilities, can also help test a project in real-
ization and identification of threats.

A formal source inspection check before your proposed project activity 
takes place to check that conditions are capable of handling the task is a 
quick but powerful way to set controls, especially if controls are automatic 
and able to keep the process from proceeding until conditions are right.

A less formal way to test a project’s success that also helps with commu-
nicating the project is thinking in terms of voices. The primary voices are 
the following:

 ◾ Voice of the customer (VOC)
 ◾ Voice of the employee (VOE)
 ◾ Voice of the process (VOP)
 ◾ Voice of the business (VOB)

Most PMs are aware of the importance of VOC. The VOE can offer a 
great deal of insight by simply asking certain employees to review the 
project plan draft. Often it is the employee who may be able to identify a 
risk the PM has not considered. The VOE is also useful to identify physical 
bottlenecks or undocumented processes.

When using VOP, the PM needs to carefully determine if the current 
process is able to handle the task recorded on the project plan. And finally, 
VOB, which stands for voice of the business but really means voice of the 
industry, needs to be considered from a compliance standpoint.

Traditional project management, as noted earlier, offers a number of tips 
on evaluation metrics.

Evaluation Metrics for Piloting or Testing

Many of the metrics used to measure a pilot or test can also be used to measure 
the overall success of the project. Performance metrics are the most important 
ones when assessing a pilot. These include, but are not limited to, the following:

 ◾ Schedule and effort/cost variance
 ◾ Resource utilization
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 ◾ Change requests to scope of work
 ◾ Number of problems reported by attendees

Schedule and Effort/Cost Variance

Schedule and effort/cost variance measure the performance as well as progress 
of the project against signed baselines. If a pilot will take more than 30 hours 
to complete, not including the evaluation, a timeline and cost baseline should 
be established. In traditional project management, a schedule and effort/cost 
variance is often called earned value. This metric integrates project scope, cost, 
and schedule measures to help the PM assess and measure project performance 
and progress. This metric uses past performance (i.e., actuals) to more accu-
rately forecast future performance. There are three main factors to consider:

 ◾ Planned value (PV)
 ◾ Earned value (EV)
 ◾ Actual cost (AC)

PV is how much was planned to spend for the work or is budgeted to 
accomplish the work breakdown structure. EV is the value of work per-
formed to date. AC is the actual cost to date. Using these three variables, 
schedule and cost variance can be analyzed.

Resource Utilization

The next metric, resource utilization, simply measures the productivity of 
resources. There are a number of strategies available to do this, and they are 
transaction-based or rely on observation.

Change Requests to Scope of Work

Change requests to the scope of work should be very limited in the actual 
project but may be prevalent in the pilot due to the fact that some pilots 
are flexible by design, especially the handful conducted in agile environ-
ments. Incorporating this metric can help determine where problems may 
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potentially occur in the project and can also be useful when designing fre-
quently asked questions or training.

Number of Problems Reported by Pilot Attendees

The number of problems reported by pilot attendees is an intuitive measure 
that should not be discounted. Listening to VOE can save rework.

Agile considers the testing function from a different stance. Agile believes 
that testing is not a separate phase, but an integral part of the project and 
sometimes functions in tandem with process steps. Evaluation is ongoing.

Testing in agile is sometimes performed by checking VOC responses on 
iterative bases to ensure expectations are being met. Because agile promotes 
itself as flexible by checking in on VOC on a regular basis, it is possible to 
change gears and rewrite plans as needed.

A testing technique that could be considered off-label is using the failure 
modes effects analysis (FMEA) psychology. This is where the PM would take 
the core part of an FMEA form and apply it to critical or crucial events in 
the project. These events would be described as ones that if they did not go 
smoothly could interfere with the timeline or cost baseline.

To understand the power of the FMEA psychology, it is necessary to 
understand the overall FMEA function. An FMEA is a step-by-step approach 
for identifying all possible failures. FMEA forms typically contain the 
following:

 ◾ Failure modes (what could go wrong?)
 ◾ Failure causes (why would the failure happen?)
 ◾ Failure effects (what would be the consequences of each failure?)

The FMEA form contains a number of checks and balances and often 
assesses activities within a project or department in the framework of risk, 
number of occurrences, and detection rate. Detection rate represents how 
likely a condition is to occur without being noticed.

In the FMEA psychology model, only the bullet points are considered and 
applied to those tasks that are absolutely necessary for the project’s success-
ful completion. Then, based on the discoveries, items may be written into 
the project plan to either correct immediately or inform the PM with enough 
notice to correct.
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Piloting or testing is essential to ensure a project will be completed on 
time and within budget. Piloting or testing strategies depend on the sophis-
tication and factors in a project. PMs can learn from both Lean and agile 
when conducting this exercise.

It can be uncomfortable to move from piloting or testing to execution. 
But there are markers that indicate that this activity should be completed. 
Some are not optional. An example would be a depleted budget or an 
approaching deadline.

If the PM enters the execution phase with a strong project plan (plan) 
and a successful pilot, it would be reasonable to assume that things should 
become easier. After all, the work breakdown structure (WBS), if done 
correctly, should reflect tasks in sequential order and who is responsible 
for each task. The PM’s main objective in this phase is executing, monitor-
ing, and controlling phases of the PMLC, which consists of completing and 
managing the work required to meet the project objectives. This phase also 
ensures that the project performance is monitored and adjustments to the 
project schedule are made as needed.

However, the role of the PM has changed drastically over the past two 
decades. For example, historically, a PM sent most employee-related issues to 
the human resources (HR) department. Executing, monitoring, and control-
ling the plan requires incredible people skills.

Now, PMs are expected to handle many of the day-to-day issues with 
their teams. A PM originally had a staff that included a project deputy and/
or a project secretary. The positions have evaporated, and a PM, more times 
than not, is responsible for tracking project movement and doing a host of 
administrative tasks.

As discussed earlier, a PM is now expected to handle many situations 
without direction or training related to communication zones. Examples 
include areas such as the following:

 ◾ Coaching
 ◾ Mentoring
 ◾ Mediation or arbitration
 ◾ Dispute resolution

A PM may be required to deal with certain aspects of employee develop-
ment originally handled by a training department or HR. A PM may even be 
responsible for identifying learning opportunities and formulating training 
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strategies for their subordinates. Today, a PM often absorbs the role of a 
safety officer and handles more risk management issues than ever before.

Cultural and diversity matters are quickly becoming topics that a PM 
cannot ignore. The workforce has become older, causing generational differ-
ences. The workforce has become more international, requiring extra sensi-
tivity. A PM is often responsible for communicating a project plan (plan) to 
a group of people who are needed to perform certain project tasks but who 
do not report directly to a PM. Work in this century has become very indi-
vidualized. A PM must consider the challenge of managing virtual teams and 
individuals who telecommute.

PMs must often rely on their personal influence to gain buy-in and pro-
ductivity rather than relying on HR policies.

Employers who include disability issues in corporate diversity policies 
enrich and enhance workplace benefits in the new economy. However, PMs 
now are charged with the responsibility of committing and implementing 
these policies. It is up to managers to design disability-friendly strategies for 
the workplace, which often includes education of the staff.

Being a compliance officer, employee coach, and performance manager 
has added new stress to the job of a PM, and there are still management 
duties, such as resource leveling, finance, and marketing. The information 
provided in the following chapters is designed to create a balance and to 
provide resource information.

In these cases, the basic communication skills of a PM become more 
valuable than producing a stellar plan. In fact, rock-solid graphs, charts, 
and narratives can work against a PM in an environment that does not truly 
understand project management theory. Pushback from team members who 
may or may not be part of the project team can view a PM as overcomplicat-
ing and making their daily work life more difficult.

Even in agile technique (agile) situations in which conversations and 
observations are favored over documentation and other paperwork, there 
is some written accountability necessary on any project. Resistance to 
recording anything or taking on extra work is not uncommon. All projects 
represent change. Change, as a PM knows, is not always enthusiastically 
embraced.

Projects have the most likelihood of failing in the execution phase. And, 
not surprisingly, it is due to people issues. Much of this chapter has to do 
with communication. The plan, by this phase, has been developed, and 
now, all that needs to be done is the rollout.
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A PM has to be concerned with managing plan performance by commu-
nicating the plan to the workgroup. Without determining or explaining this, 
communicating the plan becomes an announcement that is easily ignored. 
Performance management is a science that takes the emphasis in organiza-
tions away from command and control toward a facilitation model of leader-
ship and is adopted informally both by Lean and agile.

Execution of the plan involves compensation issues, availability of tools, 
report structures, and, in some cases, even environmental issues, such as 
lighting, temperature, and location of the facility.

The overall topic of communication fills volumes. But a good place to 
start is with the history. The following concepts are summarized and form 
the foundation for communications studies. Understanding how human com-
munication works, in general, will help in communicating and rolling out 
the plan.

Stuart Hall, a social theorist, made several observations about communi-
cation. Hall’s paper “Encoding/Decoding,” published in 1973, provided major 
influences on cultural studies. In human communication, according to the 
encode/decode model of communication, what makes communication pos-
sible is a common language. Hall’s model focused on three components: the 
sender, the channel, and the receiver.

For several years after the paper was published, international cultural 
training focused on learning language phrases to show you were trying to 
communicate along with a few basic customs and traditions of that country. 
This type of training focuses on encoding and decoding.

Eventually, most professionals associated with cultural awareness agreed 
that the model was not a true representation of how people communicate. 
One of the main criticisms of encoding and decoding is that it is too linear 
and does not apply to the international community. In reality, the roles of 
the sender, channel, and receiver continually alternate. For example, how 
the human receiver interprets a message and assigns meaning is based on 
many factors in addition to a common language, such as the following:

 ◾ Intention
 ◾ Relationship between sender and receiver
 ◾ Context of the message

There are additional flaws with the encode/decode model. Serious 
thought should still be given to the sender, the channel, and the receiver 
for successful communication. The sender, for example, should be aware 
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of any personal biases that might hinder communication. The channel 
needs to be appropriate. Some cultures respond to electronic communica-
tion whereas others prefer a more personal channel, such as conversation. 
The receiver’s social or political standing in the company might also impact 
communication. Some cultures move quickly to the point; others talk things 
through long enough to establish rapport or a relationship with the other 
person.

Certainly learning the language helps. Then again, the spoken word 
only accounts for part of the message conveyed. Other considerations 
include body language, facial expression, and context of the conversation. 
Internationally, all of these factors have the possibility of being misinter-
preted. Body language is sometimes the most difficult to control. However, 
it is essential that a PM discover how that particular country views the 
following:

 ◾ How far away to stand
 ◾ How much eye contact is appropriate
 ◾ What gestures are considered inappropriate
 ◾ What are appropriate emotional responses
 ◾ How people are addressed, formally or informally
 ◾ Table etiquette

In The Mathematical Theory of Communication, written for electronic 
communication, mathematician Claude E. Shannon determined these basic 
elements of communication:

 ◾ An information source that produces a message
 ◾ A transmitter that operates on the message to create a signal that can be 
sent through a channel

 ◾ A channel, which is the medium over which the signal carrying the 
information that comprises the message, is sent

 ◾ A receiver, which transforms the signal back into the message intended 
for delivery

 ◾ A destination, which can be a person or a machine for whom or which 
the message is intended

This model was designed for electronic systems. But components of this 
model may be applied to individual communication. The model expands on 
the encoding/decoding human communication model.
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As noted earlier in this chapter, there are many ways to communicate a 
plan, and most depend on the project management theory adopted by a PM. 
Traditional often relies on announcements after the fact whereas Lean and 
agile start communicating the project parameters early in the process.

One way to communicate data quickly is by designing and then sharing a 
document collection plan. Usually, there is a data collection period involved 
in a project during which information gathering is critical to the project’s 
success. Agile is constantly communicating with team members through 
Scrum and sprint sessions, but even agile supporters sometimes forget that 
during the data collection period team members are often concerned about 
why the activity is taking place and may become unnecessarily suspicious.

Executing the plan requires keeping employees on task to adhere to the 
plan, but it also involves good communication skills, team motivation, and 
being flexible.

Once a project moves into the execution phase, the project team and the 
necessary resources to carry out the project should be in place and ready to 
perform project activities. The project plan should have been completed and 
baselined by this time as well. The project team and specifically the PM’s 
focus now shifts from planning the project efforts to participating in, observ-
ing, and analyzing the work being done.

Particular attention during project execution will need to be paid to keep-
ing interested parties up to date with project status, dealing with procure-
ment and contract administration issues, helping manage quality control, and 
monitoring project risk.

The critical project management elements for the project team to provide 
assistance with include the following:

 ◾ Performance monitoring
 ◾ Provide project status

Performance Monitoring

This function implements an execution plan to measure actual performance 
as compared to planned performance. Actual project schedules will need to 
be reviewed periodically and compared to baseline schedules.
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Provide Project Status

The PM is responsible for relaying project status to parties outside the 
project team, the project team is expected to report status to the PM. This 
includes communicating information on both a formal and informal basis.

Without a defined project execution process the Lean and agile project 
manager cannot ensure that team members are executing projects indepen-
dently and using their own experience. The plan should reflect how tracking 
and corrective action activities should be handled.

It is also critical during the execution phase that the PM supports and 
monitors the execution of other important project plans, such as the com-
munications plan, the risk plan and procurement plan.

The Lean and agile PM is better equipped to handle project plan modifi-
cations. These changes could result from the following:

 ◾ New estimates of work still to be done (generated as more detailed 
information is known about outstanding work)

 ◾ Changes in scope/functionality of end product(s)
 ◾ Resource changes
 ◾ Unforeseeable events

Project execution requires the Lean and agile PM to adhere to all the 
standard rules of traditional project management as well as staying flexible 
and keeping employees motivated. One simple option to keeping things on 
track without stress is to make sure there is enough safety between critical 
events. Safety, in this case, is a term used to remind the PM to build in some 
small time buffers.
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Chapter 7

Monitoring, Controlling, 
and Closing a Project

I knew who I was this morning, but I’ve changed a few times since 
then.

Alice
In Lewis Carroll’s Alice in Wonderland

As mentioned in the previous chapter, communication is key when execut-
ing the project. It is even more important when monitoring, controlling, and 
closing out the plan. There are a number of tools available in Lean thinking 
and agile techniques (Lean and agile) that will help the traditional project 
manager work through these phases. One tool that can actually be created 
in the planning phase is the data collection plan. Information in this plan 
is not only useful in monitoring and controlling a project; it can be used as 
a review tool in closing a project. Leadership and change management are 
also crucial in these final phases.

The Data Collection Plan

A useful tool in communicating the plan starts in the infant stage of the 
project conception and is called is a data collection plan. The purpose of a 
data collection plan is twofold. First, it is a communication tool. Second, it is 
a strategy for how the right data will be collected and used. The choice and 
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logic of the measurement must also be articulated. For example, if sigma 
will be used to measure the project, a short description of sigma should be 
included.

In many cases, this can be accomplished by examining the data itself to 
check for items that seem to be out of order. A data collection plan should 
document the phases to include pre–data collection and post–data collec-
tion. The five steps involved should include the following:

 ◾ Clearly defining goals
 ◾ Reaching an understanding (authority)
 ◾ Ensuring the data is reliable
 ◾ Collecting the data
 ◾ Following through with results

In addition to data collection plans, a project manager (PM) should have 
some basic understanding of change management theory. There are many 
modern and popular books on the topic; however, most current publications 
on change management still rely on a few basic concepts discovered sev-
eral decades ago. Learning or reviewing how people react to change on the 
whole can be beneficial to a PM when communicating the plan. Traditional 
studies in project management do address the subject, but it is still consid-
ered more strongly in Lean and agile.

Many team members are only concerned with how their day-to-day lives 
will change. Giving too much information can be overwhelming. Other team 
members fear a loss of position or territory.

Groups need their territories, and that it is one of the ways they define 
themselves as groups. The concept of group definition is important to con-
sider when addressing change.

It is important to remember that people will want to protect their terri-
tory. This is natural and should be expected. When managers or leaders use 
words such as reorganization and team members realize that this means 
a redistribution of territory, it is unreasonable to think that some problems 
won’t surface immediately.

Change Management

Beliefs and values evolve with a company’s history. They are not easily 
abandoned. Change that does not address or respect these values and beliefs 
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will most likely not be successful. In order to function in a change manage-
ment role, it is important to do the following:

 ◾ Stay current on the organization’s mission, policies, and plans
 ◾ Be prepared to communicate the mission, policies, and plans
 ◾ Act as a buffer between executive management and team members dur-
ing stressful mergers, layoffs, or changes in direction

Although change is an inevitable reality, framed correctly, it is possible to 
return to the past for inspiration. A mistake in basic change management is 
to discount the old way of doing things entirely. This isn’t necessary and can 
be counterproductive.

Team members cannot be considered malleable material when it comes 
to change management initiatives. It is impossible to handle people like a 
sculptor molding clay into various forms. There is pushback and resistance 
even when the change is ultimately a positive one.

A surprising number of employee relations issues can be directly traced 
back to how well change was presented or handled within a group. There was 
a time when change was temporary and always followed by a longer period of 
stability. Now, change is continual and does not allow team members time to 
regroup and accept the change before even a newer change is imposed.

The way an employee approaches the thinking process can determine 
how well that employee will adapt to change. Thinking outside the box, 
thinking analytically, and thinking holistically are all indicators that the 
employee will be able to adjust quickly.

Individual skills and competencies can position individuals to accept 
change better than others as well, and these include the following:

 ◾ Technical ability
 ◾ Understanding project methodology
 ◾ Ability to create solutions
 ◾ Capability of forming partnerships

Without natural competencies and skills, individuals exposed to change 
may benefit by learning about and implementing systems thinking. This 
thinking involves five easy steps:

 ◾ Stating the problem
 ◾ Telling the story
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 ◾ Identifying the key variables
 ◾ Visualizing the problem
 ◾ Creating loops

Stating the problem is the first step in almost every methodology. In areas 
dealing with change, it is crucial. Having the employee put the problem in 
story form helps the employee identify more closely with the issue. Variables 
are components in the story that may change over time. Variables may 
include things such as a change in management. Visualization of the story 
in graphic form sometimes helps detect the change or behavior necessary. 
Finally, taking the story and illustrating which factors influence other factors 
is called looping. There are two types of loops:

 ◾ Reinforcing
 ◾ Balancing

Reinforcing loops are self-fulfilling prophecies either positive or negative. 
Balancing loops keep things in equilibrium.

A collaborative approach to change almost guarantees high participation, 
strong commitment, and the creation of a reasonable standard that may be 
measured for results.

A mandate from executive management is often given to the human 
resources (HR) department. This may include delivering training and com-
posing communications relative to change management. There are a number 
of things that can go wrong with this approach, but the worst culprit is hur-
ried communication.

A PM is expected to take an active role in the change management pro-
cess. This can be challenging for a PM because the executive leadership 
team may very well expect a metamorphic change to occur overnight. In 
an effort to hurry things along, some PMs have been tempted to use e-mail 
when a face-to-face meeting would be more appropriate.

A popular meaning of the term managing change refers to making 
changes in a planned and systematic fashion. Rather than allowing 
change to occur naturally, and often randomly, change management 
assumes that it is possible to introduce planned change and steer its 
development.

It is important that PMs learn to embrace and demonstrate good change 
agent skills. Internal changes may be triggered by events originating outside 
the organization—environmental change—which is out of the manager’s 
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control. Implementing new methods and systems in an ongoing organization 
takes patience.

It is helpful to think of managing change in the same light as basic 
problem solving because it is a matter of moving from one state to 
another just as problem solving moves from the problem state to the 
solved state.

As a PM, it is important to understand the company’s philosophy to make 
a positive impact on change. It is important that a PM’s objectives embrace 
and align with the philosophy of the company. Some costly mistakes can be 
made by a PM who has not been involved in the change management pro-
cess. Areas to watch include the following:

 ◾ No systematic plan
 ◾ Under-communicating the vision
 ◾ Declaring victory too soon

One of the best-known philosophies was that every GE business had to 
be No. 1 or 2 in its market, according to Jack Welch. Otherwise, it should 
be fixed, sold, or closed. Introducing change that does not mesh with the 
philosophy of the company will not be successful.

William Bridges is the author of the two best-selling books, Transitions 
and Managing Transitions. Bridges makes a distinction between change and 
transitions and states that it isn’t the changes that do managers in; it is the 
transitions.

Bridges believes that change is situational, such as moving to a new 
home. He describes transition, on the other hand, as the psychological 
process people go through as they internalize and come to terms with 
the details of the new situation. Bridges divides transition into three 
phases:

 ◾ Ending phase
 ◾ The neutral zone
 ◾ The new beginning

Bridges asserts that if managers don’t let go (ending phase), then it is 
impossible to move through to the neutral zone. Moving into the neutral 
zone is necessary if managers want to reach the final stage, the new begin-
ning. These stages have also been referred to as unfreezing, changing, and 
refreezing.
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Bridges is considered the pioneer of change management theory. His con-
cepts were expanded on and adopted by Wharton’s Center for Leadership 
and Change Management. They include the following:

 ◾ Stimulate basic research and practical application in the area of leader-
ship and change

 ◾ Foster an understanding of how to develop organizational leadership
 ◾ Support the leadership development agendas of the Wharton School 
and University of Pennsylvania—this means consistently updated data 
created by qualified groups of scholars.

In more traditional textbooks, change management has three basic areas 
that should be examined: the actual task of managing change, the new body 
of knowledge that must be delivered, and how the change will impact the 
professional practice.

Change management requires political, analytical, people, business, and 
system skills. Organizations are social systems. Without people, there can 
be no organization. Guessing won’t do. Change agents must learn to take 
apart and put together components, considering the financial and political 
impact.

There is no single change strategy. When developing a change strategy, 
it is important to consider that successful change is based on the com-
munication of information. Redefining and reinterpreting existing norms 
and values and developing commitments to new ones is also essential for 
success.

Too often, a PM communicates the plan by simply reporting or posting it. 
It is important that a PM takes the time, even on smaller projects, to take a 
lesson from Lean and agile and place a premium on understanding the voice 
of the customer, voice of the employee, voice of the process, and voice of 
the business when communicating the plan.

Making Communication Easier

There are a few things that can be done to make communication go 
more smoothly. Some of these items are better addressed in the planning 
phase, but often people planning the project are not on the same team 
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as those executing the project, which is why they are covered in this 
section.

 1. Let the project team determine, if possible, what tools they would like 
to use

 2. Communicate early and often
 3. Leave room on your work breakdown structure (WBS) for adjustments
 4. Watch for opportunities and threats
 5. Keep a sense of humor

Specific Activities

During this phase, the specific activities include, but are not limited to, the 
following:

 ◾ Managing and tracking decisions
 ◾ Managing and tracking action items
 ◾ Execute and revise project schedule
 ◾ Manage risk

Managing and Tracking Decisions

The PM is responsible for ensuring decisions that need to be made are made 
before they impact the project and decisions are placed in the repository of 
record for future reference.

In traditional project management, a decision-tracking log is often com-
mon practice. This is a good start because a decision log is basically a 
spreadsheet that will provide the following:

 ◾ A reference for the decision
 ◾ Date decision made
 ◾ What was agreed and why
 ◾ Who agreed to it
 ◾ Where you can find more information or supporting documentation 
(optional)
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In agile decision making, the emphasis is more on making the decision 
than the document. However, understanding how agile approaches a prob-
lem may make the decision log more robust.

With that in mind, here is the basic structure of an agile framework that 
should help you better handle tough business decisions:

 ◾ Start with eliminating irrelevant information or choices that don’t align 
with your project.

 ◾ Anticipate the presence of decision anxiety by committing to a time 
frame for taking the first step. Limit how much time you can research or 
contemplate a choice before committing.

 ◾ Set a date on the calendar to review key decisions weekly.
 ◾ Be deliberate about when you involve outside feedback. Bring in col-
laborators and partners.

 ◾ Practice being present with the consequences that come from your deci-
sions, both good and bad.

Managing and Tracking Action Items

The PM is responsible for ensuring that tasks too small to appear in the proj-
ect schedule are recorded and completed.

In traditional project management, a list is kept or items are added to the 
WBS. This can be enhanced by using a Gantt chart to visually see when 
tasks are being finished. Obviously, keeping your team on track is a lot more 
difficult than recording the results.

Daily Scrum meetings, which are used in agile, hold meetings in which par-
ticipants are asked on a daily basis to report the following along with their teams:

 1. What did you do yesterday?
 2. What will you do today?
 3. Are there any impediments or obstacles in your way?

By focusing on what each person accomplished yesterday and will 
accomplish today, the team gains an excellent understanding of what work 
has been done and what work remains. The daily Scrum meeting is not a 
status update meeting in which a boss is collecting information about who is 
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behind schedule. Rather, it is a meeting in which team members make com-
mitments to each other.

These are a few examples of impediments or obstacles:

 1. I can’t get the X group to give me any time, and I need to meet with 
them.

 2. I can’t get the vendor’s tech support group to call me back.
 3. I need help debugging a problem with X.
 4. I still haven’t got the software I ordered a month ago.
 5. I’m struggling to learn X and would like to pair with someone on it.
 6. My X broke, and I need a new one today.
 7. Our new contractor can’t start because no one is here to sign her 

contract.
 8. The department VP has asked me to work on something else “for a day 

or two.”

Execute and Revise Project Schedule

Keep the project schedule updated by obtaining status on project tasks and 
updating those tasks in the project schedule. The project schedule should be 
monitored and updated regularly.

This is the same for anyone working in project management. It is about 
frequent and valid communication. The advantage to Lean and agile com-
munication is that there is an underlying theme that input from the team is 
important and people are encouraged to ask questions.

Manage Risk

An initial list of risks and management approaches are identified in the proj-
ect charter. The project manager must monitor the risk list, identify any that 
have become issues, and implement the contingency plan identified in the 
project charter.

Typically, in traditional project management, a risk register and/or issue 
log is maintained. Just like a decision or issues log, this is helpful in not only 
managing the project but identifying best practices as well.
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Lean Six Sigma offers a number of tools to manage risk. It also expands 
on the concept of what is risk. Risk isn’t always concentrating on what 
things could go wrong. Risk examines the internal environment, such as the 
following:

 ◾ Business vision
 ◾ Leadership
 ◾ Ethical issues
 ◾ Organizational commitment to human capital

When exploring risk, setting objectives and risk response need to be 
discussed with the team. Additionally, the methods used to control and 
monitor activities need to be fully understood. Some tools include the 
following:

 ◾ Cause and effect matrix
 ◾ Control charts to track the process
 ◾ Failure mode effects analysis (FMEA)

Risk identification, monitoring, and resolution are key tools to successful 
completion of a project. Part of controlling a project during the execution 
phase is to have an established risk management process. This process is 
begun as part of project planning (see risk management subsection of the 
project planning phase section) and is kept current until project closeout. 
The key elements to this process are the following:

 ◾ Creating a central repository for risk information and associated docu-
mentation of risk items and resolution strategies

 ◾ Summarizing information on a risk form
 ◾ Including a risk summary in the regular status meetings
 ◾ Providing a consistent and ongoing evaluation of risk items and devel-
opment of risk strategies
– Identify the risk
– Evaluate the risk
– Define a resolution

In all cases, risk management is an iterative process that is performed 
throughout the project.
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The initial list of risks that begins with the project will evolve over time. 
To ensure that new risks are added and resolved risks are eliminated, risk 
identification meetings should be held.

Cause and Effect Matrix

An easy but powerful cause and effect matrix is the fishbone diagram. This 
tool is useful when trying to determine root cause or uncover a bottleneck. 
It is also helpful when trying to reason out why a process isn’t working.

Step 1: First, write down the exact problem you face. Where appropriate, 
identify the problem, who is involved, and when and where it occurs. Then, 
write the problem in a box on the left-hand side of a large sheet of paper and 
draw a line across the paper horizontally from the box. This arrangement, 
looking like the head and spine of a fish, gives you space to develop ideas.

Step 2: Work out the major factors involved. Next, identify the factors that 
may be part of the problem. These may be systems, equipment, materials, 
external forces, people involved with the problem, and so on.

Step 3: Identify possible causes. Now, for each of the factors you con-
sidered in Step 2, brainstorm possible causes of the problem that may be 
related to the factor.

Step 4: Analyze your diagram. By this stage, you should have a diagram 
showing all of the possible causes of the problem that you can think of at 
that particular time (see Figure 7.1).

Figure 7.1 Fishbone template.
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Control Charts

A control chart is a graph used to study how a process changes over time. 
Data are plotted in time order. A control chart always has a central line for 
the average, an upper line for the upper control limit, and a lower line for 
the lower control limit. These lines are determined from historical data (see 
Figure 7.2).

One of the steps in FMEA is establishing a risk priority number (RPN). This 
is a numeric assessment of risk assigned to a process or steps in a process as 
part of FMEA in which a team assigns each failure mode a numeric value that 
quantifies the likelihood of occurrence, likelihood of detection, and severity 
of impact. It is a number that typically looks at tables associated with sever-
ity, occurrence, and detection as a composite of the true risk. Values in each 
category range typically from 1 to 10 but can range as high as 1 to 1,000.

Tools

A popular tool to monitor the WBS is the Gantt chart. This chart gives a 
graphic snapshot of where your project stands as far as the completion of 
certain activities and tasks.

Lean thinking and agile techniques (Lean and agile) take a more serious 
approach to closing projects than traditional project management (tradi-
tional). This is due the concept of continuous improvement. Lean and agile 
take a special interest in documenting lessons learned and how the overall 
plan may have change or been modified.
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Figure 7.2 Failure mode effects analysis (FMEA).
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To be fair, project management has always promoted that the defini-
tion of a project is something with a beginning and an end. Lean and agile 
generally believe in the idea of continuous improvement (CI). CI focuses on 
either how to make the current project better, faster, and more cost-effective 
the next time a similar project is done or how to make the existing project 
more vivacious.

CI models include models such as plan, do, check, act (PDCA), but other 
models, such as Define, Measure, Analyze, Improve, and Control (DMAIC) 
are also in the mix. Kaizen is also known as CI and is a long-term approach 
to work that systematically seeks to achieve small, incremental changes in 
processes in order to improve efficiency and quality.

Because the concept of CI is that CI is the responsibility of every worker, 
not just a selected few, closing out a project involves more than the custom-
ary activities done when closing out a project such as the following:

 ◾ Formal sign-off
 ◾ Releasing resources
 ◾ Updating paperwork
 ◾ Handling any procurement issues

These activities are important and well respected by Lean and agile; how-
ever, many things that are considered nice to do are not required in tradi-
tional project management. Lean and agile consider these activities essential:

 ◾ Celebrate the success
 ◾ Talk about lessons learned
 ◾ Record best practices
 ◾ Create standard work

Celebrate the Success

Working on projects is often hard work requiring many hours of dedica-
tion. This is why it is important to recognize team contributions to mak-
ing any project a success. Honoring success can happen at every level of 
the operation. The annual performance bonus, the uplifting speech at the 
holiday party, the media release broadcasting news of a major corporate 
achievement—these are all fine ways to recognize success. But it’s also 
important to entrench recognition of a job well done on the small scale, too. 
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In general, celebrate project success because it is motivating and produces 
happy chemicals for the employees. Dopamine is released into our brain 
when we anticipate achieving something or we do achieve it, and it feels 
good, so we want more. A good point to remember is you have to recognize 
your own success if you want other people to as well.

Talk about Lessons Learned

Talking about lessons learned is a good team-building activity as well as a 
useful project management tool. Organizations gain information through 
experience. This experience can be relevant to future projects or organiza-
tions and should be retained for future reference.

Identification, tracking, and consistent communication of lessons learned 
can save organizations time and money when embarking on similar efforts 
by preventing recurrence in other areas of the business or in other projects.

The importance of lessons learned is how the lessons may be used as 
tools to improve project management efforts moving forward.

The items covered during this conversation should include, but not be 
limited to, the following:

 ◾ Identifying the event and subsequent lesson learned
 ◾ Documenting the lesson learned and associated events
 ◾ Acting to resolve or mitigate the situation
 ◾ Communicating key information to relevant stakeholders: when the 
event occurred, as it is mitigated, and post–project close out

 ◾ Maintenance or tracking of the lesson learned for future reference dur-
ing other projects or by other personnel

The lessons learned processes should include steps for doing the 
following:

 ◾ Identifying the event and subsequent lesson learned
 ◾ Documenting the lesson learned and associated events
 ◾ Acting to resolve or mitigate the situation
 ◾ Communicating key information to relevant stakeholders: when the 
event occurred, as it is mitigated, and post–project close out

 ◾ Maintenance or tracking of the lesson learned for future reference dur-
ing other projects or by other personnel
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Record Best Practices

A best practice is a technique or methodology that, through experience 
and research, has proven to reliably lead to a desired result. It is similar 
but different than standard work, which is discussed next. Usually, a best 
practice can be applied or modified to work with more than one project 
or activity. Software is available to help collect and articulate best prac-
tices. Most Lean and agile practitioners just use a spreadsheet or simple 
database.

Create Standard Work

Developing standard work is one of the more difficult Lean Six Sigma dis-
ciplines; however, if efficiently developed, it should allow virtually anyone 
to perform the work without any variance in the desired output. It makes 
future work more efficient and includes a detailed definition of the most effi-
cient method to produce a product (or perform a service) at a balanced flow 
to achieve a desired output rate. It is something that can often be created at 
the end of a project.

Why Implement Standard Work?

Implement standard work to make it possible to identify and eliminate varia-
tions in operator’s work and to sustain gains achieved from improvement 
activities. It may also be used to provide a baseline for future improvement.

Elements of Standard Work

 ◾ Total labor time
 ◾ Takt time
 ◾ Cycle time work
 ◾ Sequence
 ◾ Job steps
 ◾ Machine time
 ◾ Standard work in progress (WIP)
 ◾ Desired output
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How to Develop Standard Work

 ◾ Engage employees in the development process
 ◾ Encourage team members to collaborate
 ◾ Be realistic
 ◾ Guide through the creation and provide final approval
 ◾ Design with the intent to make problems visible
 ◾ Capture takt time of the process

Project management consists of five process groups, namely initiating, 
planning, execution, monitoring and control, and closing. The project clo-
sure phase consists of the processes that are performed to officially finish 
and close all the assignments in a project or phase. The concluding action 
in this group will usually include the approval and transfer of the project 
deliverables to the user or customer. It is important that all actions that are 
included in the closing group are performed thoroughly because only then 
will a project be considered as closed. The essence of this group is that 
all the stakeholders agree that the project has met its assigned objectives, 
and additional charges will not be assigned to the project. Furthermore, the 
staff and other resources can be assigned to other projects or relieved if not 
required. Lean and agile expand on this by focusing on lessons learned and 
establishing best practices.
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Chapter 8

Applying Lean and Agile 
Techniques to Project 
Management Areas of 
Knowledge Promoted 
in the PMBOK®

Most project managers (PMs) believe there are key knowledge areas that 
PMs should be aware of and be able to practice. As a reminder, the knowl-
edge areas as identified in the PMBOK guide are the following:

 ◾ Project integration management
 ◾ Project scope management
 ◾ Project time management
 ◾ Project cost management
 ◾ Project quality management
 ◾ Project human resource management
 ◾ Project communications management
 ◾ Project risk management

Almost anyone working in project management will agree that these are 
crucial areas. However, in addition to the ones captured by the PMBOK 
guide, other important areas that could be thought of as knowledge areas 
include the following:
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 ◾ Buy-in
 ◾ Team management
 ◾ Leadership

This work takes the approach that the above three bullet points are 
embodied in the eight knowledge areas as presented by the PMBOK guide 
and are addressed in whole or in part either in this chapter or other areas of 
this book.

There are a few tools that the PM may already utilize mentioned in this 
section. However, even tools known to the PM seem to have a more robust 
use and description when seen through the Lean and agile lens. The follow-
ing also considers that sometimes it isn’t about the tool that Lean or agile 
can provide, but rather the direction and mindset.

Project Integration Management

Integration management is a collection of processes required to ensure that 
the various elements of the projects are properly coordinated. It involves 
making trade-offs among competing objectives and alternatives to meet or 
exceed stakeholder needs and expectations.

For integration management to be effective, you need to get buy-in from 
key stakeholders and team members. Getting buy-in from the get-go will 
ensure that your project receives the support and funding needed for it to 
be successful.

To get buy-in, start by creating a project charter and a preliminary scope 
statement. Lean and agile tools that may be useful in assisting in this area 
include the following:

 ◾ Continuous integration (CI)
 ◾ Value stream mapping
 ◾ Takt time
 ◾ Fishbone
 ◾ Poka-yoke

Continuous Integration

In agile programing, through the use of various products that promote agile 
software, isolated changes are immediately tested and reported on when 
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they are added to a larger code base. The goal of CI is to provide rapid feed-
back so that if a defect is introduced into the code base, it can be identified 
and corrected as soon as possible. Thinking of this approach as a concept 
applied to service models is valuable if the PM is anticipating many decision 
points in the project.

Value Stream Mapping

The focus of this tool is on identifying and eliminating the non–value added 
activities in each process step and reducing the wait time between consecu-
tive steps wherever possible. Value enabling activities, however, cannot be 
totally eliminated from a system.

Takt Time

Takt is a German word that can be roughly translated as “beat.” Takt time is 
the rate at which a completed project needs to be finished in order to meet 
customer demand. For processes involving cycle times, such as manufactur-
ing or incident management, the as-is cycle time can be captured.

Fishbone and Five Whys

These two concepts are discussed in-depth in Section III of this book, 
but as a quick explanation, both are root cause analysis tools. The fish-
bone diagram takes the approach of putting the problem in the head 
of a fish diagram and using the fish bones to depict major contributors. 
The five whys is a verbal exercise in which the question “why” is asked 
five times.

Poka-Yoke

A Japanese phrase meaning mistake proofing, poka-yoke can be used to 
tune process steps and also when designing a new system. Here are step-by-
step instructions:

 1. Identify the operation or process based on a Pareto.
 2. Analyze the five whys and understand the ways a process can fail.
 3. Decide the right poka-yoke approach, such as using a shut-out type 

(preventing an error being made) or an attention type (highlighting 



110 ◾ Lean and Agile Project Management

that an error has been made). Poka-yoke take a more comprehensive 
approach. Instead of merely thinking of poka-yokes as limit switches 
or automatic shutoffs, a poka-yoke can be electrical, mechanical, proce-
dural, visual, human, or any other form that prevents incorrect execu-
tion of a process step.

 4. Determine whether a contact—use of shape, size, or other physical 
attributes for detection, such as constant number in which an error is 
triggered if a certain number of actions are not made or a sequence 
method in which the use of a checklist is done to ensure completing all 
process steps—is appropriate.

 5. Trial the method and see if it works.
 6. Train the operator, review performance, and measure success.

Project Scope Management

Scope refers to the detailed set of deliverables or features of a project. These 
deliverables are derived from a project’s requirements. Project scope is the 
part of project planning that involves determining and documenting a list of 
specific project goals, deliverables, tasks, costs, and deadlines.

This is an area that differs between Lean and agile as much as it does 
between agile and traditional project management. In Lean and traditional 
project management, the scope has been defined in a specification docu-
ment, such as a project charter.

Whereas in an Agile project, as with traditional approaches, the scope 
defines what is to be designed and delivered, there are several differences. 
For example, agile is concerned with things such as timing, attitude, and 
high-level requirements. Agile scope is a continual conversation. Agile 
change management is used to facilitate change. Agile change management 
involves changes to the release plan and changes to the time box plan dis-
cussed in Chapter 3: Agile Comprehensive.

Scoping is more of an art than a science as it requires understanding the 
customer’s needs as well as the technical ability of the company. Some tools 
in Lean that are discussed more fully in Section III of this book include the 
following:

 ◾ Critical to quality (CTQ)
 ◾ Voice of the customer
 ◾ Supplier, input, output, process, customer (SIPOC)
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Project Time Management

Time management in general falls to the PM; however, project time manage-
ment is considered differently than the typical meaning. Project time man-
agement involves identifying and scheduling different components of the 
project management sequence that are necessary for project deliverables to 
be accomplished on time. Things such as estimating activity duration and 
watching for barriers that may delay the time are included. This is one area 
in which both Lean and agile can benefit from adopting traditional time 
management approaches and practices.

Project time management is dynamic and often requires input from the 
team. Therefore, some of the communication tools used in Lean may be 
beneficial. These include items such as a data collection plan outlining who 
will collect the data and when the data will be collected. Another Lean tool 
mentioned earlier and discussed in Section III is the SIPOC model. This 
models helps identify all the human and nonhuman resources involved in 
the project to make sure that timelines are managed around those people 
and things involved.

Schedule control is an important factor. Agile uses the Scrum meetings to 
manage the day-to-day activities so there are no surprises.

Project Cost Management

Project cost management (PCM) is a method that uses technology to mea-
sure cost and productivity through the full life cycle of enterprise-level proj-
ects. PCM encompasses several specific functions of project management, 
including estimating, job controls, field data collection, scheduling, account-
ing, and design.

This is probably the best news for the traditional project manager. No 
matter how innovative project management is, the way we calculate and 
manage financial information is the same.

Lean tools focus on reducing waste, which, by default, will reduce cost, 
giving the PM more flexibility. A company with effective cost-reduction 
activities in place will be better positioned to adapt to shifting economic 
conditions.

The most helpful thing from Lean in this area is the TIM WOODS model. 
This is also known as the eight areas of waste. Concentrating on each one 
of these areas, if they apply to the specific project, will allow the PM to 
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determine if waste in the project is present and can be reduced or elimi-
nated. TIM WOODS is a way to remember the eight areas of waste.

T: Transport, moving people, products, and information
I: Inventory, storing parts, pieces, and documentation ahead of requirements
M: Motion, bending, turning, reaching, lifting
W: Waiting, for parts, information, instructions, or equipment
O: Overproduction, making more than is immediately required
O: Overprocessing, tighter tolerances or higher grade materials than are 

necessary
D: Defects, rework, scrap, incorrect documentation
S: Skills, underutilizing capabilities, delegating tasks with inadequate 

training

Remember, agile welcomes change, and that applies to budgeting as well. 
The most helpful agile practice in relationship to cost management is that it 
combines cost and schedule performance on one sheet and helps control the 
entire project.

There are also agile ways of processing earned value management (EVM). 
In Chapter 3: Agile Comprehensive.

Project Quality Management

In Lean, quality management is the act of overseeing all activities and tasks 
needed to maintain a desired level of excellence. This includes creating 
and implementing quality planning and assurance as well as quality control 
and quality improvement. It is also referred to as total quality management 
(TQM).

Project quality management is all of the processes and activities needed 
to determine and achieve project quality, so the definitions have a lot of 
synergy.

The main difference between quality in its general meaning and that 
of project management quality is that Lean’s definition of quality encom-
passes the entire organization, and quality initiatives and practices are on an 
enterprise-wide level.

Lean, agile, and traditional project management all agree that the true test 
of quality rests on three major concepts: customer satisfaction, prevention, 
and CI.
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In many ways, traditional project management has the customer satisfac-
tion concept area covered better than Lean or agile. However, Lean excels 
in prevention, and agile excels in detection—being able to change before an 
error is made. Both Lean and agile are committed to continuous improve-
ment as it is part of their methodologies whereas traditional project manage-
ment does not typically sponsor improvement or even sustainability models.

Agile favors making small incremental changes and leaders who walk the 
talk. Lean favors fire prevention as opposed to fire fighting. In Dr. W. Edwards 
Deming’s 14 points, he called for the “constancy of purpose for continual 
improvement of products and service to society” (see Chapter 3).

Both Lean and agile promote shifting to a long-term mindset as opposed 
to focusing on a single project. Managers are often focused on whether 
they’re going to meet their monthly or quarterly targets, and it can be very 
difficult to prioritize improvements that will only make an impact over the 
longer term. As a result, CI is as much about mindset as it is about actions.

Project Human Resource Management

Again the customary term human resource management to the general 
community means something a little different than in project management. 
When planning human resource management, the first thing is to identify 
all the project roles and responsibilities. Documenting the reporting relation-
ships and the staffing management plan are key in the planning process. 
Project roles are roles taken up by individuals or groups within or outside 
of the project itself. Project human resource management is focused on the 
project team and its organization, management, and leadership. It is defined 
as the processes that organize, manage, and lead the project team.

Again, due to Scrum meetings, which are daily meetings, agile techniques 
are very helpful in knowing the exact parameters of the team and the project.

Lean leadership includes an entire workshop, taught by many vendors, 
that concentrates on leadership and communication skills along with using 
communication tools. Many of the tools highlighted in the next part of this 
book in Chapter X: Analyze can also be applied. Major concepts include, but 
are not limited to, the following:

 1. Acknowledge that communication is a critical part of your job. You 
must communicate. Even if you’re quiet, your silence and your actions 
will send messages.



114 ◾ Lean and Agile Project Management

 2. Recognize that information overload is a significant barrier to effective 
communications. So be mindful about what you say and do to ensure 
you’re sending compelling messages. You want to cut through the clut-
ter and support your strategic intent and actions. Spare the air on non–
mission critical issues.

 3. Make an effort to meet face to face regularly. It allows people to hear 
you talk. It should also give them an opportunity to ask questions, seek 
clarification, and share opinions with you. In other words, to ensure 
your face-to-face communication is effective, make it two-way.

 4. Be accountable by measuring, adjusting, and reassessing.
 5. Encourage people to speak in an organizational context, making it 

safe and comfortable for individuals, especially those in less powerful 
positions, to speak up. This ranges from raising issues to questioning 
authority.

Project Communications Management

A communications plan, in project management, is a policy-driven approach 
to providing stakeholders with information about a project. The plan for-
mally defines who should be given specific information, when that informa-
tion should be delivered, and what communication channels will be used to 
deliver the information.

Unlike traditional waterfall methods, roles and responsibilities in agile 
teams are distributed equally among all the members on a project. This 
makes for a flatter environment. This makes communication plans drastically 
different that those in traditional project management, but the positive thing 
is that at any given point in time, if the agile communication is being run 
true to the theory, a Scrum master/project manager knows exactly where the 
project is as far as time and cost baselines.

Lean, similar to traditional project management, favors customary project 
communication plans and depends primarily on the project plan done using 
a work breakdown structure (WBS). Whereas the WBS is supplemented by 
short or summarized communication, the basis of the communication is the 
documented project plan.

The communication plan is still different than the WBS or what some 
environments may call the rollout plan in the sense that it communicates the 
roles of the individuals and the plan’s purpose. This normally would include 
goals and objectives as well as the kick-off plans.
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The communication roles are the following:

 ◾ Project sponsor
 ◾ Project manager
 ◾ Leadership/management team
 ◾ Steering team
 ◾ Project lead
 ◾ Project team member

Ways to communicate the message include the following:

 ◾ Meeting summaries
 ◾ Status reports
 ◾ Newsletters
 ◾ Formal presentations
 ◾ Surveys
 ◾ Internet/intranet web pages
 ◾ Informal small group meetings
 ◾ Brown bag lunch workshops

Project Risk Management

Project risk management is about identifying and managing events or condi-
tions that could have a negative impact on the project objectives. There are 
five areas to consider:

 1. Identification
 2. Analysis
 3. Evaluation
 4. Treatment
 5. Monitoring and reviewing

In traditional project management, attention is paid to documenting these 
areas and watching via a manual or computerized checklist. Risk manage-
ment issues are recorded in a log and monitored.

In Lean, more attention is given to poka-yoke or error proofing. Basically, 
the system concentrates on building risk management into every step of the 
process. Defects occur when the mistakes are allowed to reach the customer, 
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so this system eliminates issues on the spot. In other words, something that 
goes wrong isn’t handled the next day but in real time whenever possible.

Another train of thought used by Lean and agile is the theory of con-
straints (TOC). This theory claims that, because there is always at least one 
constraint (obstacle) in a project, attention should be dedicated to brain-
storming the events and then taking each constraint and exploiting it so that 
it becomes an asset instead of a liability.

A constraint is anything that prevents the system from achieving its goal. 
There are many ways that constraints can show up, but a core principle 
within TOC is that there are not tens or hundreds of constraints. There is at 
least one, but at most, there are only a few in any given system. Constraints 
can be internal or external to the system. An internal constraint is in evi-
dence when the market demands more from the system than it can deliver. 
If this is the case, then the focus of the organization should be on discover-
ing that constraint and following the five focusing steps to open it up (and 
potentially remove it). An external constraint exists when the system can 
produce more than the market will bear. If this is the case, then the organi-
zation should focus on mechanisms to create more demand for its products 
or services.

Types of (internal) constraints include the following:

 ◾ Equipment: The way equipment is currently used limits the ability of 
the system to produce more salable goods or services.

 ◾ People: Lack of skilled people limits the system. Mental models held by 
people can cause behavior that becomes a constraint.

 ◾ Policy: A written or unwritten policy prevents the system from making 
more.

Using Lean and agile tools to assist in areas of knowledge related to proj-
ect management can bring the PM an expanded view of opportunities and 
challenges.



IIIAPPLYING LEAN, AGILE, 
AND TRADITIONAL 
PROJECT MANAGEMENT 
TO THE DMAIC PROCESS

Introduction

Although Lean is a stand-alone methodology, a vast majority of the time it 
partners with Six Sigma problem solving and critical thinking to be effective. 
Section III of this book is designed to show Project Managers (PMs) how 
they can benefit from using the tools and concepts in the Lean Six Sigma 
Define, Measure, Analyze, Improve, and Control (DMAIC) model to make 
projects better, faster, and more cost-effective.

There are five phases, sometimes called steps, in the DMAIC model. Each 
phase of the model has tools and templates available. After each phase of 
the model, a tollgate review is performed.

A tollgate is a list of questions that need to be answered before moving to 
the next phase. Think of the tollgate as a checklist to ensure everything has 
been completed. In straight Six Sigma, it is rare to start activities on a phase 
until the previous phase is complete. Lean Six Sigma is a little more flexible. 
In other words, if there is an opportunity in Define to satisfy some of the 
measure requirements, those are taken into consideration. Remember Lean 
Six Sigma is about speed and efficiency as well as getting good solid data.
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Sometimes a DMAIC work breakdown structure (WBS) is created at 
the beginning of the project. This WBS simply lists the tasks that will 
be accomplished in each phase of the model. It is basically the same 
concept as the tollgate only this list is created at the beginning of the 
project.

Unlike a typical WBS, which is intended to be a project roadmap, the 
WBS will constantly be revisited and updated as participants work through 
the various phases of the model. Each phase of the model is intended to 
enlighten and expand the project, and the PM will not at this point know 
all of the components that need to be completed. For this reason, PMs 
should not think of the WBS in typical terms where a baseline might be 
created to measure progress.  In this case, the WBS is an overview of the 
basic plan.

Quick Overview

Once again, the DMAIC phases are as follows:

 1. Define
 2. Measure
 3. Analyze
 4. Improve
 5. Control

Define

Examples of activities in this phase include the following:

 ◾ Identifying, prioritizing, and selecting opportunities
 ◾ Defining the processes to be improved and preparing process maps
 ◾ Developing project team charters
 ◾ Building effective teams
 ◾ Identifying the customer segments and requirements

In the Define phase, generally, the team will start with pilot projects, 
involving a few people. The outcome should include a solid project charter 
and strong DMAIC WBS.
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Measure

Examples of activities in this phase include the following:

 ◾ Determining the parameters to be measured
 ◾ Managing the measure process
 ◾ Understanding variation
 ◾ Evaluating the measure system and selecting the measuring devices
 ◾ Determining the process performance

In the Measure phase, consideration is given to Critical to Quality (CTQ), 
the accepted term used to define customer requirements. However, we now 
use that term interchangeably with critical to satisfaction or critical to suc-
cess. Although CTQs are relevant throughout the entire model, this is the 
phase in which the CTQ is determined.

Analyze

Examples of activities in this phase include the following:

 ◾ Identifying potential root causes
 ◾ Implementing alternative methods
 ◾ Conducting sources of variation studies
 ◾ Conducting correlation analysis

The Analyze phase is crucial to the final outcome. Many of the analytical 
problem-solving tools are utilized in this phase.

Improve

Examples of this phase include the following:

 ◾ Generating solutions
 ◾ Identifying alternatives
 ◾ Ranking the alternatives
 ◾ Selecting the best solution
 ◾ Discussing the implementation aspects
 ◾ Implementing the final solution as per the plan
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In the Improve phase, implementing the best solution usually involves 
more than one department. Discussing the implementation aspects of the 
best solution with everyone impacted is a necessity before finalizing and 
implementing the plan.

Control

Examples of this phase include the following:

 ◾ Develop a control plan (specify the check points and control points)
 ◾ Implement a suitable monitoring system for control
 ◾ Review and evaluate the impact of changes
 ◾ Update the documents, incorporating process changes
 ◾ Close the project, reward the team members, and disband the team

In the Control phase, there is a check regarding data integrity. This is 
when a control and transition plan is written. The idea behind the con-
trol plan, which can also be seen as a major deliverable, is that the control 
plan is written in a way that even those not exposed to Lean Six Sigma can 
review and understand it.

Success in Lean Six Sigma is not based on complicated or high-tech pro-
cedures. It relies wholly on tried and tested systems. It simplifies things by 
reducing the many complexities. One way to reduce complexity is to have 
everyone on the project team follow a basic roadmap.

The following chapters will provide a more in-depth understanding of 
this powerful model.
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Chapter 9

Making the DMAIC Model 
More Lean for Project 
Managers: Define

Define, Measure, Analyze, Improve, Control.

The major objective in the Define phase is to identify the process improve-
ment goal and document the supporting information. What problem needs 
to be solved? What process improvement can be made? Is it reasonable to 
take this specific existing process and invest the time in making that process 
better, faster, or more cost-effective? If yes to any of those questions, then how 
can I best communicate the problem and show a need for improvement?

The DMAIC model is responsible for determining the next steps that will 
lead the project manager to how the problem will be solved. The Define phase 
must define the problem and establish buy-in that the process improvement 
will have value to the project sponsor.

The method normally used to determine if the time and effort is worthy 
is called return on investment (ROI). Because one of the primary functions 
of the DMAIC model is to provide reasonable solutions, in the Define phase, 
the project manager is working with projected ROI. Projected ROI is deter-
mined by estimating what overall benefit might be realized if the existing 
process was improved.

This first phase is also about securing an agreement on how well the cur-
rent process is working. This is normally established by designing a current 
process map. Crucial insight is often gained by simply mapping the current 
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process although process improvement solutions are not recorded until the 
end of the Analyze phase of the DMAIC model.

Key tools for the Define phase include the following:

 ◾ Process map
 ◾ Project charter
 ◾ Strengths, weaknesses, opportunities, threats (SWOT) CTQ definitions
 ◾ Stakeholder’s analysis
 ◾ Supplier, input, process, output, customer (SIPOC) diagram
 ◾ Quality function deployment/design (QFD)
 ◾ DMAIC WBS—project tracking tool
 ◾ Affinity diagram
 ◾ Kano model

The Define, Measure and Analyze phases of the DMAIC model are some-
what creative, making use of tools that inspire the team to be inventive in 
finding creative solutions. As long as the general objective is met, the PM 
has a great deal of flexibility.

In the Define phase, for example, there are only two rules to qualify as 
a DMAIC project. First, the PM must have a map of the current process and, 
second, a project charter before leaving the Define phase. With these two 
tools, everyone should understand what we are working on. Certainly, all 
the other activities suggested in the Define phase will lead to greater project 
success; however, these two documents are the only hard and fast require-
ments in the Define phase.

Process Mapping

Process mapping can be simple or complex. The only rule is that it must 
reflect the current state: what is the current daily process. Each detail, even 
unusual or unexpected things, needs to be recorded. When a process map is 
provided, the PM should still walk the process to verify that the map reflects 
the actual current process since the last map was established. It is surpris-
ing how many PMs try to improve a process without fully understanding the 
current state.

A process map is often displayed with visuals using flowcharting sym-
bols. The map may also be visualized by using a bulleted list or a list that 
reflects Step 1 in the process, Step 2 in the process, and so forth.
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Process mapping is simply taking the steps in the process and apply-
ing graphic symbols. Often flowcharts are designed on the basis of what 
is supposed to be in place rather than reality. Post the process flowcharts 
in an area large enough to allow clear visual representation where every-
one involved can review the information. Special considerations will 
need to be made for information involving confidentiality or security 
issues.

One type of process map is a value stream map (VSM), also discussed in 
the Analyze phase. A VSM is a paper-and-pencil tool that helps the viewer 
understand the flow of material and information as a product or service 
makes its way through the value stream. If there is a process already in 
place, an effort to identify any “hidden” processes should be made. The VSM 
combines several types of charts, such as swim lane and PERT to visually 
show the process flow (see Figure 9.1).

Project Charter

The main purpose of a project charter is documentation for the PM, 
sponsor, and team. A project charter is a document that records the 
purpose of the project along with additional information to include items 
such as why the project is being initiated and who will be working on 
the project. In a typical project management scenario, often a project 
plan is prepared. This would include a list of the tasks to complete and 
an estimated idea of the time, costs, and resources necessary to complete 
the project.

A process improvement project charter is more like a proposal. It lists the 
process to be improved, why it should be improved, and the projected ben-
efit. The objective is to be given permission to work on the project and to 
ensure that all parties involved understand the specific process improvement 
that has been targeted.

Sometimes a basic project charter has already been established before 
entering the DMAIC process. If this is not the case, the project charter must 
be fully developed in the Define phase. As mentioned earlier, it is not possi-
ble to leave the Define phase and enter the Measure phase without a clearly 
defined project charter.

Most project charters begin with recording the problem statement. The 
problem statement may be a real problem that needs to be solved, or the 
problem statement may be an activity that needs to be accomplished. Vague 



124 ◾ Lean and Agile Project Management

C
us

to
m

er
 se

rv
ic

e 
pr

oc
es

s f
or

 re
tu

rn
s 

P

!"#Re
p

do
cu

m
en

ts
cu

st
.

ac
co

un
t

C
us

t.
re

ce
iv

es
re

tu
rn

 la
be

l 

C
us

to
m

er
ha

ng
s u

p
Sy

st
em

 p
ut

s
cu

st
om

er
 o

n
ho

ld

C
us

to
m

er
on

 h
ol

d 

C
us

t. 
sh

ip
s

ite
m

 b
ac

k

Re
ce

iv
in

g
pr

oc
es

se
s

sh
ip

m
en

t

C
us

t. 
ca

lls
 to

co
m

pl
ai

n 
ab

ou
t

pu
rc

ha
se

  

C
an

 re
p

iss
ue

 re
fu

nd
?  

C
al

l e
nd

s  
 

Re
p 

an
sw

er
s

ph
on

e

Ye
s 

N
o 

Re
p 

se
nd

s
cu

st
. a

 re
tu

rn
sh

ip
pi

ng
 la

be
l  

C
us

t. 
di

al
s

re
p.

 e
xt

. #

C
om

pa
ny

lo
se

s p
ro

fit
s 

D
iss

at
isfi

ed
cu

st
om

er
Ye

s 
N

o 

C
us

t. 
re

ce
iv

es
 fu

ll 
re

fu
nd

 

C
us

to
m

er
re

fu
se

s t
o

sh
op

 h
er

e
U

nh
ap

py
cu

st
om

er
H

ap
py

cu
st

om
er

re
m

ai
ns

 lo
ya

l
to

 c
om

pa
ny

Re
p 

re
so

lv
es

co
m

pl
ai

nt

Re
p 

iss
ue

s
re

fu
nd

 to
cu

st
om

er

(a
)

Service repCall systemCustomer

Fi
gu

re
 9

.1
 

(a
) 

Pr
oc

es
s 

m
ap

. 
(C

on
tin

ue
d

)



Making the DMAIC Model More Lean for Project Managers: Define ◾ 125

Ye
s

Ye
s

N
o

N
o

"#
$

N
o

N
o

Ye
s

Ye
s

D
efi

ne
: C

ur
re

nt
 p

ro
ce

ss
 m

ap
 fo

r w
or

k 
ou

t r
ou

ti
ne

%
##

(#
,-!

-.!

N
ee

d 
to

ex
er

ci
se

Br
in

g 
gy

m
 b

ag
 in

ca
r t

o 
w

or
k

G
ym

 w
or

ko
ut

(o
cc

ur
s o

nc
e 

a
m

on
th

) 
Jo

in
 lo

ca
l g

ym

Fi
nd

 o
th

er
 w

ay
s t

o 
ex

er
ci

se
 

W
or

k 
la

te
 th

en
go

 o
ut

 to
 e

at
w

ith
 fr

ie
nd

s

G
o 

st
ra

ig
ht

 to
 g

ym
af

te
r w

or
k

Ru
n 

2 
m

ile
s a

fte
r

w
or

k 
ea

ch
 d

ay

La
te

 fo
r w

or
k 

an
d

w
ro

ng
 sh

oe
s f

or
st

ai
rw

ay
   

 4
00

 c
al

or
ie

s b
ur

ne
d

bu
t t

oo
 sw

ea
ty

 fo
r

w
or

k

Sk
ip

 e
le

va
to

r a
nd

 c
lim

b
st

ai
rs

 to
 o

ffi
ce

N
ee

d 
fo

r m
or

e
ex

er
ci

se
 

N
o 

ne
ed

 fo
r m

or
e

ex
er

ci
se

Fi
gu

re
 9

.1
 (C

on
ti

nu
ed

) 
(b

) 
H

ig
h-

le
ve

l p
ro

ce
ss

 m
ap

.



126 ◾ Lean and Agile Project Management

project definition leads to unsuccessful proposals and unmanageable docu-
ments. Naming a topic is not the same as defining a problem, but it is a 
good place to start.

A problem statement in a project charter is similar to writing a thesis 
statement. A problem statement is specific. Sometimes the problem statement 
is formulated by a steering committee, but more often it is the responsibility 
of the PM to develop the problem statement.

When brainstorming possible problem statements, here is a methodology 
that may be useful:

 ◾ Make a list of everyone involved
 ◾ Find out what users consider to be the problem
 ◾ Group the problems into categories
 ◾ Condense the main categories into a problem statement

A solid project charter aids in overall mistake-proofing efforts. Mistake 
proofing is a constant theme throughout the DMAIC model. Poka-yoke is 
the Japanese phrase for do it right the first time and is often referred to as 
mistake-proofing methodology.

Before a project is selected, the PM needs to determine the criteria. In 
some companies, there will be a clear methodology explaining the project 
selection process. The selection may be based on a number of factors, such 
as ROI, process capability, or even on green (environmental) factors. When 
a selection methodology is not clearly defined, a tool called SWOT analysis 
may be helpful.

There are a number of reasons a project charter is necessary to facilitate 
the DMAIC model. A solid charter will do the following:

 ◾ Provide a clear statement of work
 ◾ Outline critical success factors
 ◾ Define expected benefits
 ◾ List key stakeholders
 ◾ Clarify what is expected of the team
 ◾ Keep the team focused
 ◾ Keep the project and team aligned with organizational priorities
 ◾ Name constraints and assumptions
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Project charter templates are easily available; however, if the company has 
an existing template it is best to use that as a foundation. Information not 
covered in the company’s template should be added as an appendix.

SWOT Analysis

A SWOT analysis looks at quadrants to determine, via brainstorming, the 
strengths, weaknesses, opportunities and threats of a project. Strengths and 
weaknesses may be thought of as pros and cons. Another diagram that 
displays the pros and cons is a force field analysis. The SWOT diagram takes 
on additional factors, such as threats (risks) to the project as well as oppor-
tunities or possibilities. The SWOT analysis is helpful in overall decision 
making (see Figure 4.3).

One of the advantages of SWOT is that the PM can determine immediately 
if there is a solid reason to move forward with the process improvement or if 
a different process improvement should be considered. It forces the PM and/
or the team to clearly state what needs to be improved. Examples of existing 
processes that a SWOT might consider would be the following:

 ◾ Improve the student enrollment system
 ◾ Improve the car rental process
 ◾ Improve the method to design online applications

In each one of the above examples, what would be the pros and cons 
about making the improvement? What would be the possible opportunities? 
What would be the risks?

Projects do not generally begin without a sponsor. The sponsor is the 
person funding the project. It is recommended that there is also a person to 
function as a champion.

The champion is the person who will help with issues such as change 
management and publicity about the project. When the problem statement 
is fully developed and the project funding has been secured, this would be 
the time to lobby for help from a senior manager who has something to gain 
from the project success. The SWOT analysis can be a useful tool when try-
ing to recruit champions as it gives a quick overall picture of the issue.
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Critical to Quality

In the Define phase of the DMAIC model, once the problem statement has 
been determined, the next step is to consider CTQs. An easy way to think 
of CTQs is anything that is important to the success of the project. This makes 
customer requirements and expectations, by default, CTQs. However, CTQs 
should not be limited to only the customer and should include anything 
that needs to be considered for the successful completion of the process 
improvement. CTQ is often used as an umbrella term and could include 
critical to speed, critical to cost-effectiveness, or critical to success of the 
project.

CTQs are the key measurable characteristics of a product or process. A 
CTQ is usually interpreted from a qualitative customer statement. It must be 
an actionable and measureable business specification. CTQs are what the 
customer expects of a product. Discussing the process boundaries and the 
customer’s goals is essential to success.

CTQs can be developed from a stakeholder’s analysis. Stakeholders 
are people who will be affected by the project. A stakeholder analy-
sis is a matrix (chart) that describes the project impact on each stake-
holder. Once stakeholders are recorded, the project manager can go 
directly to the stakeholder and determine what is important to that stake-
holder. This information will become CTQs along with the customer 
requirements.

The voice of the customer (VOC) is the term used to describe the 
stated and unstated needs or requirements of the customer. The 
VOC is also considered a process used to capture the requirements 
or feedback from the customer. Seeing things from the customer’s 
 perspective may be accomplished by direct discussion, interviews, 
 surveys, focus groups, and even complaint logs. Other methods include 
warranty data, field reports, and customer specifications. The VOC is 
critical to the project and to determining the validity of the CTQs (see 
Figure 9.2).

As previously mentioned, one of the major outcomes of the Define phase 
is to provide clarity as to the process improvement. CTQs are very useful 
in this determination. CTQ knowledge can provide valuable information 
on how the improvement may positively impact business or department 
initiatives.
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Define: CTQ using VOC  

VOC for local tax company and marketing for the local tax company to bring in new clients.

Voice of the customer:

Accurate tax return

A brand and tax associate they trust

Great customer service

Communication before, during, and after 

Can this service be completed online to save money and time?

Want value with saving or a discount for the fee

Clear idea of cost of return 

Options for tax payments 

Convenient time of appointment and location

Knowledge and explanation of deductions

Where to go with IRS problems

Voice of the community: 
General distrust, and dislike of solicitation from marketing 

Anger, distrust and resentment paying taxes to government 

Lack of understanding for tax laws, including health care 

Need for diversity, including ITIN and bilingual associates
Tendency to postpone paying taxes as long as possible

Voice of current local marketing process:

High cost of lost opportunity 

High cost of the current process for labor and wasted materials

Office associates are not trained for marketing

�ere is no strategic marketing plan including securing  local events 

No consistent message or standard of marketing interactions

How to accurately measure the results weekly to identify success 

Best practices not being shared

Need for very quick changes in marketing direction and clients, needs

Voice of the tax associates:

My primary job is completing returns, not marketing

I have no idea how or where to go for marketing

I need to make my commission bonus

�e office needs me inside

Don’t want to work weekends or extra evenings 

Challenged within office learning new software 
Giving out a discounts cuts my commission/revenue

Figure 9.2 CTQ/VOC.
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SIPOC Diagram

SIPOC is a diagram that helps determine CTQs as well as ensure that all 
factors are being considered in the problem statement. SIPOC stands for the 
following:

 ◾ Supply
 ◾ Input
 ◾ Process
 ◾ Output
 ◾ Customer

A SIPOC can be formal or informal but is a crucial risk management tool. 
It is generally used to help identify all of the people and things that should 
be considered before starting on a project. In some ways, it replaces the 
quality circles promoted by total quality management (TQM).

TQM suggested that everyone who touched the process should be 
involved. This level of detail proved to be very costly. By considering the 
areas in the SIPOC diagram, it can be determined all stakeholders that need to 
be considered and all resources that will be required. A SIPOC may be used 
as a problem-solving tool (identifying all the stakeholders in a project) or as 
a tool in the Measure or Analyze phase of the DMAIC (determining key data 
measurements). SIPOC can also assist in process mapping (see Figure 9.3).

Team family members

Marketing team
Keep informed

Office managers
Project team members

Tax clients

Manage closely
Project manager

Regional managers

CEOFederal government

Keep satisfied

Suppliers

Tax pro employee
Community partners

InterestLow

Low

High

Monitor
(minimum effort)

High

Po
w

er

Define: Stakeholder analysis
local income tax service company 

Figure 9.3 Stakeholders.
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Quality Function Deployment

QFD is more complicated. The QFD portion first gathers the customer 
requirements. Second, it maps these requirements with the technical capabil-
ities that will be needed. The output of QFD is often referred to as a house 
of quality. The house used to be a fairly standard template but now has 
several form options. The common thing in all houses is listing the CTQs 
and seeing the correlation between the CTQs and the technical capabilities 
of the person working on the project.

Today’s house of quality formats vary from complex engineering exam-
ples to simplistic graphics. All formats use the CTQ tree (Figure 9.4) in the 
center of the house of quality. This tree may be used independently.

Things to consider in a SIPOC: Who are the suppliers for our product 
or service? What do the suppliers provide to my process? What are the 
start and end points of the process associated with the problem and the 
major steps in the process? What product or service does the process 
deliver to the customer? Who are the customers for our product or ser-
vice? What are their performance requirements?

Performance
requirement

90 percent of customers satisfied with
waiting time

Waiting time

Pleasant staff

Refund policy

Good customer

Quality
driver

service

Need

All phone calls answered within 20 seconds

All customers greeted within 30 seconds of
entering store

All customers-facing staff to smile genuinely
when interacting with customers

80 percent of customers satisfied with
refund policy

90 percent of purchases and refunds processed
within two minutes

Figure 9.4 CTQ tree.
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DMAIC WBS

A DMAIC WBS may be a useful tool because it provides a map of what will 
be happening in the future. This is closely related to a project plan. Unlike 
a project plan, however, the DMAIC model is a discovery model. Therefore 
not all steps are included. Also the DMAIC WBS is a living document and 
may be continually updated.

The DMAIC WBS takes each category of the DMAIC and presents it in 
outline form. The outline shows the anticipated steps in each phase. Even 
though the DMAIC WBS looks like a project plan, in this case, there is no 
baseline. It is simply a to-do list using the standard outline, for example,

 1. Define
 a. Project charter
 b. Design process map
 c. Perform QFD
 2. Measure
 a. Data collection plan
 b. Benchmarking study

The DMAIC WBS is basically a projection of what will happen in each 
phase. Obviously, the detail won’t be available, but there will be a high-level 
view of the planned accomplishments.

Two popular visual tools used in the Define phase are the affinity dia-
gram and the Kano model or analysis. These tools allow participants to 
quickly identify key elements of project success. Both tools are useful when 
a large group of people is working on the same project or when there is 
conflict within the group.

Affinity Diagram

The affinity diagram (Figure 9.5) organizes a large number of ideas into 
their natural relationships. This technique works best with medium-sized 
groups, especially those with diverse viewpoints and team involvement. 
The first step is simple brainstorming, followed by listing the ideas in cat-
egories. Post-It notes are also used to record the group’s generated ideas 
and then sorted under appropriate headings. It is important that everyone 
in the group participates and fully understands what each of the ideas 
means.
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Kano Model

A Kano model is a product development theory, now also applied to the ser-
vice industry, that suggests customer preferences are divided into categories 
that include delighters, satisfiers, and dissatisfiers. To be successful, a prod-
uct or service must meet the customers’ needs in quality and performance. 
However, delighters get the customer excited with an unexpected benefit, 
often resulting in that extra wow factor.

In a Kano model (Figure 9.6), topics are grouped according to how they 
will delight, simply satisfy, or dissatisfy the customer. Professor Noriaki Kano 
classified them into these five themes:

 ◾ Attractive
 ◾ One-dimensional
 ◾ Must-be
 ◾ Indifferent
 ◾ Reverse

These categories were later reduced to the delighters, satisfiers and dissatis-
fiers currently being used.

At the end of each phase in the DMAIC cycle, a tollgate step is used. 
Think of a tollgate as a checklist of everything that should be done before 
moving to the next phase. Tollgates will always carry specific components 
related to the project. In the Define phase, here are some general items that 
would be included:

Empowerment

Performance
management

Training at
all levels

Encourage
personal

development

Communicate
change vision

Sense of
urgency

A change
agent

A change
plan

Leadership

A vision to
changeChange

resistance
Paradigms

Change obstacles Planning Implementation

A blaming
culture

It may take
longer to
change

Some
people will

never change

Quick
wins

Figure 9.5 Affinity diagram.
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 ◾ CTQs identified and explained
 ◾ Project charter
 ◾ Processes mapped
 ◾ Team readiness

In large companies, it is not uncommon to have a tollgate review at the 
end of each phase. This review may be done by the PM or a person who is 
not familiar with the project. People who are not intimate with the project 
may provide a more objective point of view.

Project management is used throughout all phases of the DMAIC model. 
However, the most apparent use of project planning tools is in the Define 
phase.

Spoken:-TGW

Unspoken

Spoken:-TGR
Satisfaction

Excitement

Performance

Achievement

Spoken:-TGR

UnspokenBasic

Spoken:-TGW

Warranty etc.

+

+

Figure 9.6 Kano diagram.
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Chapter 10

Making the DMAIC Model 
More Lean and Agile: Measure

Define, Measure, Analyze, Improve, Control.

Edwards Deming, the father of modern quality control, said that anything 
that is measured gets better. The main purpose of the Measure phase is to 
establish a clear as-is picture of where the existing process is today and to 
make sure that the tools used to measure the activity are reliable and valid. 
In this phase, particular attention needs to be paid in eliminating informa-
tion that is judgmental or biased. Facts need to be recorded accurately.

When leaving the Define phase, two documents are brought to the 
Measure phase: the process map and the project charter. The project 
charter document is used as a reference document throughout the DMAIC 
phases. The process map is used to decide what functions in the process 
should be measured. By recording a more comprehensive assessment 
of the existing process, the detailed process map will help pinpoint the 
source of the problem.

In the Define phase, the process map is often developed as a high-level, 
detailed diagram. A detailed process map is a quick way to determine what 
activities should be measured.

An example of an existing process that might need improvement was the 
topic of student enrollment. The activities involved in the student enrollment 
process would be detailed on the current process map. Now as a measure-
ment, how long does it take for each activity to be completed? Can each 
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activity be measured in a reliable and valid way? What specific activities in 
the student enrollment process are handled by certain individuals? Can this 
performance or lack thereof be measured? Are there geographic concerns? 
Are there technical activities that can be measured?

The reliability of the tool being used to measure must be considered in 
this phase. In manufacturing environments, this may mean the calibration 
of certain tools. In service industries in which simple observation is often 
used to determine how well things are going, it may mean documenting 
who and how the observations are being made. Is the method used to 
measure fair?

It is imperative to establish how much time and cost is being used for 
each activity currently. Without this information, it is difficult to document 
that the process improvement has been implemented along with its resulting 
benefits.

In the Measure phase, tasks are related to recording defects, mistakes, 
or variations and identifying process improvement opportunities. The mea-
surements must be reliable and valid. In Lean Six Sigma, think of reliable 
as relating to the measurement tool itself. For example, is a measuring tape 
a reliable instrument to measure inches? Normally, yes. Validity, in this 
case, means if it has meaning related to the project. Is the measurement 
chosen related to the problem that is being solved or the activity being 
rolled out?

One of the major activities of Lean Six Sigma is gathering data. Other 
improvement methodologies often attempt process improvement without the 
appropriate data to understand the underlying causes of the problem. Not 
having the right data or enough data can result in short-lived or disappoint-
ing results.

Key tools include the following:

 ◾ Process mapping (detailed look)
 ◾ Input and output definition (Xs and Ys)
 ◾ Benchmarking
 ◾ Scorecards
 ◾ CTQs–measurement
 ◾ Cp and Pp Index
 ◾ Failure mode and effects analysis (FMEA)
 ◾ Sigma calculations
 ◾ Measurement systems analysis (MSA)
 ◾ Data collection plan
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Detailed Process Map

One of the tasks that should be accomplished before leaving the Define 
phase is a high-level process map. In the Measure phase, a process map 
should contain as much detail as possible (see Figure 10.1). Much like a 
detailed flow diagram, the process map should contain graphic illustrations 
of all inputs and outputs in the process. A more detailed process map will 
help to identify relationships to be measured. The process map designed in 
the Define phase now takes on more detail. The map should be created as 
a team effort. Anyone who is involved with the process should be involved 
in creating the map, which will help to obtain buy-in later. One of the goals 
of the Measure phase is to pinpoint the location or source of a problem as 
precisely as can be determined. Then measure whatever makes sense to 
measure to make your product or service better quality, faster, or more cost-
effective, which is the objective in Lean Six Sigma.

A key concept in Measure is the X versus Y relationship. X = input. X is 
also known as key input process variables (KIPVs) or the vital few Xs. Y = 
output and is also called key output process variables (KOPVs) or the vital 
few Ys. The Y = f(x) relationship or formula states that what goes into the 
system (x) is impacted by how x functions (f). The small x in this case may 
also mean multiple inputs (see Figure 10.2).

Benchmarking

Benchmarking is an effective and popular technique to define the as-is state 
(see Figure 10.3). The benefit of benchmarking is to compare who is per-
forming better and to find the means to improve in those areas of business. 
There are several different types of benchmarking:

 ◾ Internal
 ◾ Competitive
 ◾ Functional
 ◾ Collaborative
 ◾ Generic

Internal benchmarking compares activities and processes within the orga-
nization to another operation in the same company. For example, internal 
benchmarking could be used to share best practices between departments 
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or to increase efficiency. Competitive benchmarking is the most challenging 
as it compares against competitors, and this information is sometimes dif-
ficult to secure. Some industries may have legal constraints or trade secrets. 
However, competitive benchmarking could be used in evaluating a competi-
tor’s products, total market share, shipping costs, or processing time. When 

Y = f(x)
Y is the process improvement: how to make it better, faster, or more cost-effective
f is how the xs function
(x) are all the inputs neccessary to create the improvements

How to make better coffee: 
 Y =      To purchase the best coffee (budget or allowance)
     Given budget, training, competitive pay scale (fresh clean water)
     To keep the cream fresh (refrigerator)
     To grind the coffee beans (coffee grinder)
     To drink the coffee (favorite coffee cup)
     To stir the coffee (utensils)
     To make the coffee and enjoy! (15 minutes) 

Internal benchmarks:
YTD % over last year
Positive new client growth measured by a 7-day trend over last year
YTD % higher than the regional average
Other measurements:
Leads converted measured weekly
Leads converted breakdown per activity
Competitive benchmarks:
Pay rate for tax pros and pay rate for marketing
What other tax companies charge per return
�e accuracy rate of other tax companies
�e marketing experience and promotions from other tax companies

FIGURE 10.2 Y = f(x) measure.

Benchmarks for a local bank:

Internal benchmarks (usually easiest to implement):
YTD % profits over last year
Profits compared to other branches
Banking errors compared to last year 

Competitive benchmark, comparing a company’s position within an industry (often the most difficult):
Interest rates offered compared to other banks
Fees that other banks charge
Convenience of drive-through window 
Branch open hours 

Collaborative
Membership to banking associations
Safety of deposits and securities
Works with high schools to establish student savings accounts

Functional
Compare the application to a loan to the application for insurance
Compare the process speed for drive-through bank deposit to other drive-throughs 
(pharmacy, burger house, dry cleaner)

FIGURE 10.3 Benchmarking.
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looking at competitors, it is important to focus on what gives your product 
or service the competitive advantage and to look for innovative ways to sus-
tain it. Functional benchmarking analyzes and compares a function; think of 
functions as activities. Collaborative benchmarking is the most futuristic as 
its purpose is to improve industries, such as health care or world initiatives. 
It is setting the standard for a specific field or industry. Generic benchmark-
ing looks at any activity, operation, or process.

Scorecards

The balanced scorecard (Figure 10.4) developed by Kaplan and Norton at 
Harvard University in the early 1990s focused on these quadrants: finance, 
customer service, business process, and learning. A scorecard may pick any 
four areas related to the project and compile measurements around those 
categories.

Using scorecards is a good way to gather measurements because each 
quadrant may already have developed metrics. For example, one common 
financial measurement would be return on investment.

Another place to start measuring would be the CTQ factors developed in 
the Define phase. Because the objective is to get a clear as-is picture of where 
the project is today, determining how well the CTQs are being met is useful.

A prioritization or decision matrix is a useful technique that can be used 
with team members or users to achieve consensus about an issue. The pur-
pose of the matrix is to evaluate and prioritize a list of options. The team 
first establishes a list of weighted criteria and then evaluates each option 
against those criteria.

This tool may be called a Pugh matrix, decision grid, selection matrix or 
grid, problem matrix, problem selection matrix, opportunity analysis, solu-
tion matrix, criteria rating form, or criteria-based matrix.

A basic process for a decision matrix is to make a list of things that are 
important when choosing a job. Give each factor a rating from 1 to 10. Make 
a column for each job being considered. If it meets the rating factor, a plus 
goes in that column; if not, place a minus symbol. The column with the 
most pluses wins.

Process cycle efficiency is a calculation that relates the amount of value-
added time to total cycle time in a process. A Lean process is one in which 
the value-added time in the process is more than 25% of the total lead time 
of that process.
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There are many presentation templates to show the balanced scorecard 
results and often companies have developed their own format. This work-
sheet may be used to quickly gather the necessary information.

Failure Mode and Effects Analysis

FMEA is a tool that may be used throughout the DMAIC model. In the 
Measure phase, an FMEA would be used to measure the current process 
controls. A process control is what is currently in place to manage the risk 
of something going wrong. FMEAs can also be forms that are used to iden-
tify every possible failure mode of a process or product. These forms can 
also be used to rank and prioritize the possible causes of failure, determine 
its effect on the other subitems, and develop preventative actions.

Properly used, the FMEA provides several benefits that include the 
following:

 ◾ Improving product/process reliability and quality
 ◾ Increasing customer satisfaction
 ◾ Early identification and elimination of potential product/process failure 
modes

 ◾ Documenting risk
 ◾ Developing actions to reduce risks

FMEA forms may contain a variety of information, and there are many 
presentation templates used to record the data. Additional information may 
include formulas that calculate risk, occurrence, or detection. Some compa-
nies have created their own FMEA forms.

Risk, occurrence, and/or detection may have industry-associated formu-
las that determine on a scale from 1 to 10 the severity of the problem (risk), 
how often the problem may occur (occurrence), or how likely the company 
is to catch the problem before it becomes a problem.

In its simplest form, the FMEA is designed to identify the key activities 
(functions or processes) in a project and then determine the impact of that 
activity not being successful. Other basic factors, such as determining the 
reasons the activity could fail and the controls currently in place to avoid 
that happening, should be included.

Figure 10.5 shows a worksheet to gather key information that may be 
used on any FMEA form or analysis.
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Although the basic FMEA information and process is the same in all 
FMEAs, it is not uncommon for FMEAs to be applied specifically in one of the 
following areas. When this is the case, there is often additional information 
recorded on the form. Generally, the types of FMEAs include the following:

 ◾ System
 ◾ Service
 ◾ Software
 ◾ Design
 ◾ Process

System FMEAs, for example, may include items such as product specifica-
tion, design considerations, and company or industry constraints.

A service FMEA may consider additional information specifically related 
to one of these areas:

 ◾ Purchasing
 ◾ Supplier selection
 ◾ Payroll
 ◾ Supplier payment
 ◾ Customer service
 ◾ Recruitment
 ◾ Sales
 ◾ Logistics
 ◾ Project planning
 ◾ Scheduling of services

Software FMEAs may include various system analytics or industry bench-
marks whereas design and process FMEAs may include customer require-
ments and standards.

The following section is for project managers who want to have more of 
an advanced knowledge of measure. These concepts are not necessary to 
run a successful Lean Six Sigma project.

Sigma Calculations

Sigma calculations are very useful in the Measure phase to determine the 
current sigma level of an activity or transaction. In order to calculate the 
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defects-per-million-opportunities (DPMO), three distinct pieces of informa-
tion are required:

 ◾ The number of units produced
 ◾ The number of defect opportunities per unit
 ◾ The number of defects

The actual formula is

 DPMO = (number of defects × 1,000,000)

 (Number of defect opportunities/unit) × number of units

To use the sigma level effectively as a form of measurement, two condi-
tions must exist. First, the item must be something that can be counted. 
Second, everyone must agree on what constitutes a mistake or defect.

Cp and Pp Indexes

Several statistics may be used to measure process capability. A capable pro-
cess is one in which almost all the measurements fall inside the specification 
limits. A measurement similar to sigma is capability metrics (Cp), which mea-
sures the process capability. A technique used to determine how well a pro-
cess meets a set of specification limits is called a process capability analysis. 
A capability analysis is based on a sample of data taken from a process and 
usually produces the following:

 ◾ An estimate of the DPMO
 ◾ One or more capability indices
 ◾ An estimate of the sigma quality level at which the process operates

A process is capable if it falls within the specification limits. Graphically, 
the process capability is accomplished by plotting the process specification 
limits on a histogram or control chart. If the histogram data falls within 
the specification limits, then the process is capable. Often manufacturing 
environments prefer to use Cp. Traditionally, if Cp is measured at 1 or 
higher, the index is indicating that the process is capable. In manufactur-
ing, the number often needs to be at 1.33, which is the same as 4 sigma. 
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The number 2 in the index represents 6 sigma. The process capability 
index, or Cpk, measures a process’s ability to create a product within the 
specification limits.

Process capability refers to the ability of a process to produce a defect-
free product or service in a controlled manner. This is often measured by an 
index. The process capability index is used to find out how well the process 
is centered within the specification limits.

A more sophisticated capability analysis is a graphical or statistical tool 
that visually or mathematically compares actual process performance to the 
performance standards established by the customer. In summary, the capa-
bility of processes may use indices called Cp and Cpk. These two indices, 
used together, can tell us how capable our process is and whether or not we 
have a centering issue. Cp is the potential capability of the process; CpK is 
the actual capability of the process.

Because a histogram is used to track frequency, a quick way to study 
process capability is to review the size and shape of the histogram. For 
example, if the histogram’s bar shape looks like a normal distribution (most 
things are centered in the middle and it has a bell shape), the process would 
appear to be capable of handling the majority of issues. If, on the other 
hand, the bell is leaning to the right or left, this may indicate an opportunity 
for process improvement.

A nonmathematical way to determine capability is to thoroughly examine 
the CTQ objectives. While the production is in progress, the performance of 
the process is monitored to detect and prevent possible variations. A process 
is considered capable if the process mean is centered to the specified tar-
get and the range of the specified limits is wider than the one of the actual 
process variation.

As mentioned in the Define phase, each phase is completed by reviewing 
a tollgate. Once again, there will always be items specific to the project that 
will be included in the tollgate. At this tollgate, a major item would be the 
data collection plan—ensuring that it has been established and documented 
and that data has been collected on key measurements. Remember that the 
objective is developing a clear picture of the current process.

A basic understanding of financial management is useful in the Measure 
phase. Just as Lean Six Sigma assumes there is a basic knowledge of proj-
ect management, there is also an assumption that practitioners have been 
exposed to information such as finance and accounting for the non–financial 
manager. This is necessary because many measurements may be based on 
finance or basic accounting.
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Although no one expects an ILSS practitioner to have the same finan-
cial knowledge as a CPA or CFO of a company, the following concepts are 
essential and not covered in this material:

 ◾ Accounting terminology and underlying concepts
 ◾ The role of various financial statements
 ◾ Distinguishing income from cash flow
 ◾ The accounting process
 ◾ The quality of earnings
 ◾ Financial decision making
 ◾ Analysis of financial reports
 ◾ Approaches to valuation
 ◾ Calculating return on investment

Regardless of how information has been collected, one of the key factors 
in the Measure phase is the question of reliability and validity.

Reliability is the consistency or stability of indicators. A reliable instru-
ment yields the same results on repeated measures. An instrument may be 
reliable but not valid.

There are different types of validity to include:

 ◾ Face validity (assumptions of a logical tie between the items of an 
instrument and its purpose)

 ◾ Content validity (the items in the instrument are systematically judged 
by a panel of experts and rated as to the extent that the item adequately 
represents the construct proposed)

 ◾ Criterion related validity (what is the relationship between the subject’s 
performance on the measurement tool and the subject’s actual behavior)

Measurement Systems Analysis

MSA is a mathematical method of determining how much the variation 
within the measurement process contributes to the overall process vari-
ability. It takes into consideration bias, linearity, stability, repeatability, and 
reproducibility.

MSA actually builds a foundation in the Measure phase. It is a component 
of analysis as to how the data was gathered. The reliability of the data may 
be questioned if the team presents results that are not favorable.
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An MSA is a specially designed experiment that seeks to identify the 
components of variation in the measurement. Just as processes that produce 
a product may vary, the process of obtaining measurements and data may 
have variation and produce defects.

MSA is a process that was developed by the nonprofit organization 
Automotive Industry Action Group (AIAG).

AIAG concentrates on the following measurement analysis conditions:

 ◾ Bias
 ◾ Stability
 ◾ Linearity
 ◾ Repeatability and reproducibility

Bias is a measure of the distance between the average value of the mea-
surements and the true and actual value of the sample or part.

Stability refers to the capacity of a measurement system to produce the 
same values over time when measuring the same sample.

Linearity is a measure of the consistency of bias over the range of the 
measurement device.

Reproducibility assesses whether different appraisers can measure the 
same part or sample with the same measurement device and get the same 
value.

Repeatability assesses whether the same appraiser can measure the same 
part or sample multiple times with the same measurement device and get 
the same value.

Data Collection Plan

A useful tool in the Measure phase is a data collection plan. The purpose of 
a data collection plan is twofold. First, it is a communication tool. Second, 
it is a strategy for how the right data will be collected and used. The choice 
and logic of the measurement must also be articulated. For example, if 
sigma will be used to measure the project, a short description of sigma 
should be included.

In many cases, this can be accomplished by examining the data itself to 
check for items that seem to be out of order. A data collection plan should 
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document the phases to include pre–data collection and post–data collec-
tion. The five steps involved should include the following:

 ◾ Clearly defining the goals
 ◾ Reaching an understanding (authority)
 ◾ Ensuring the data is reliable
 ◾ Collecting the data
 ◾ Following through with results

In order to move to the next phase, measurements of the key aspects of 
the current process must to be completed along with the collection of all the 
relevant data. During the Measure phase, the focus is on gathering data to 
describe the current situation.

Data collection can also be accomplished by placing data in a Pareto 
or histogram chart. These charts are more fully discussed in the Analyze 
phase. Histograms are used to track the frequency of events whereas Pareto 
charts are used to track the types of events. For example, if the number of 
calls into a help desk were being tracked, a histogram would be used. If the 
types of calls were being tracked, a Pareto chart would be appropriate. Both 
charts are usually represented as bars. The Pareto Chart has the bars repre-
sented in largest to smallest. The histogram represents the frequency as the 
information is collected. In the Define phase, a Pareto chart may be used as 
part of the historical data to determine the largest opportunity or threat. In 
the Measure phase, the chart would be used strictly for data collection pur-
poses. This information would be further studied in the Analyze phase.

Remember that when leaving the Measure phase of the DMAIC model, 
the goal is to be able to present a clear as-is picture of the various activities 
in the process. How much are these activities costing now? How long do 
these activities take now? Who or what department is responsible now? Are 
there any bottlenecks are occurring in the process now?
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Chapter 11

Making the DMAIC Model 
More Lean and Agile: Analyze

Define, Measure, Analyze, Improve, Control.

Once it is determined that the data received from the Measure phase is 
both reliable and valid, it is time for the Analyze phase to begin. Remember, 
the reason data is being analyzed is to find three to five possible solutions, 
and sometimes the best explanation is the simplest. To find these solutions 
the following factors should be considered as the data is being analyzed:

 ◾ Correlation: Is there a common bond (positive or negative)?
 ◾ Root cause: Why are things the way they are?
 ◾ What are areas that can be stabilized (variations)?
 ◾ What impact do the variations have on the solution?

In Lean Six Sigma, creativity is encouraged when analyzing data, keeping 
in mind that “the voices” of the customer, the business, the employee, and 
the process are valuable when making decisions. This is done by asking the 
right questions and using the right tools to identify, clarify, and reveal ideas.

A number of tools are available to analyze data. In fact, many Lean Six 
Sigma classes focus on the tools alone. Remember, with Lean Six Sigma, start 
with the easiest tool first. If that tool doesn’t yield the results, try something 
more sophisticated. It isn’t always necessary to select a complicated tool. By 
using this approach, by the time a more sophisticated tool is needed, all the 
necessary data will have been collected.
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When entering the Analyze phase of the DMAIC model, the project 
manager (PM) now has a clear idea of what process improvement needs 
to be explored (Define) and the current picture (Measure). These two 
crucial pieces often lead to immediate ideas on how the process may be 
improved. Now, however, the data and information gathered in the Define 
and Measure phases must be analyzed. Sometimes analyzing the informa-
tion simply involves putting the data in a chart or graph to make it easier 
to digest. Sometimes, depending on the complexity of the process improve-
ment, it requires more thought and/or more complex data analysis.

The objective of the Analyze phase is to leave with three to five solid 
process improvement solutions. Each solution needs to be tested for a 
variety of conditions. These conditions include, but are not limited to, 
concerns regarding affordability, sustainability, time frames, and capability 
issues.

This requires not only listing all the possible solutions to the problem, but 
also running what-if calculations on these solutions. Only those solutions 
that meet the conditions of the what-if calculations would make the final list. 
This list is then passed on to the Improve phase.

The Analyze phase is often the most labor-intensive. In fact, many formal 
training classes spend the bulk of the classroom instruction working with 
the tools that are used in this phase. Many of the tools reviewed in Define 
or Measure are also used in the Analyze phase but may take on a different 
aspect. One of the objectives in this phase is to identify and analyze the 
gaps between current performance and desired performance.

Additional activities in very advanced projects may also include the 
following:

 ◾ Identifying variation
 ◾ Determining vital few Xs, Y = f(x) relationship
 ◾ Determining root cause(s)
 ◾ Evaluating impact

Because Lean Six Sigma is concerned with both reducing waste and 
eliminating defects, identifying the sources of the variation is key. Variation 
is the fluctuation in process output: an occurrence of change or a magnitude 
of change. Identifying the variation is often done in the Measure phase. In 
the Analyze phase, although additional variation will become apparent, the 
main question is what does the variation mean and how does it impact the 
project?
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Whereas, in the Measure phase, the Ys and Xs may have been identified, 
the Analyze phase concentrates on which are the most important Ys and Xs. 
Sometimes this will be referred to as the vital few Xs and Ys. They are also 
referred to as key process input or output variables (KPIVs or KPOVs).

Determining the root cause can be as simple as using a tool known as 
five whys or using a more sophisticated failure mode and effects analysis 
(FMEA), which was discussed in the Measure phase.

In large projects, it becomes necessary to determine what the vital inputs 
and outcomes are as opposed to all of the inputs and outputs, so the project 
manager can focus on which problem is causing the most issues.

In Analyze, the objective is to determine the causes of the problems 
and decide which specific issues need improvement. Designing strategies 
to eliminate the gap between existing performance and the desired level 
of performance is often part of this phase. This involves discovering why 
defects are generated. This is done by identifying the key variables that are 
the most likely suspects in creating variation.

Key Tools: The Big Seven

The tools that are primarily used in the Analyze phase are known by a 
number of different names.

General:
– Flowchart/process mapping
– Pareto chart
– Histogram
– Scatter diagram
– Fishbone
– Check sheet
– Control chart

The most important thing to remember about the above tools is that they 
are designed to help capture a massive amount of data that might otherwise 
be hard to digest. So, in other words, if there are not a lot of data points or 
if the answer is obvious, a chart or graph may not be necessary. Another 
important point is that these are critical thinking tools. Whereas they are 
more often used to report a condition or in a presentation, their true value is 
to be able to analyze the data more effectively.
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Flowchart

Flowcharts or process maps have been discussed. However, there are a 
number of flowchart types that can be used to map a process, such as swim 
lane charts, value stream maps, and spaghetti diagrams. An example of a 
simple traditional flowchart using flowcharting symbols showing the cus-
tomer service process is shown in Figure 11.1a.

There are a number of other flowcharts that can be used. The purpose of 
a flowchart is to show a picture or a snapshot of the process or project. An 
excellent way to get an idea of the physical layout of a process is called a 
spaghetti diagram.

A spaghetti diagram is a visual representation using a continuous flow 
line tracing the path of an item or activity through a process. The continu-
ous flow line enables process teams to identify redundancies in the work-
flow and opportunities to expedite process flow.

This is an excellent example offered by the American Society for Quality 
(ASQ). ASQ is a global community of people dedicated to quality who 
share the ideas and tools that make our world work better. With individual 
and organizational members around the world, ASQ has the reputation and 
reach to bring together the diverse quality champions who are transforming 
the world’s corporations, organizations, and communities to meet tomor-
row’s critical challenges. Figure 11.1b shows an example of an employee’s 
day. In this case, the diagram is used to identify potential wasted steps or 
time in the day.

A swim lane is a visual element used in process flow diagrams or 
flowcharts that visually distinguishes job sharing and responsibilities for 
subprocesses of a business process. Swim lanes may be arranged either hori-
zontally or vertically.

The lanes or columns can be named after entries, such as individual 
names, departments, functions, and times of the year. An example can be 
seen in Figure 11.1c.

Histogram

A histogram is a graphical representation of the distribution of numerical 
data and for showing the shape of distribution. A histogram is the most 
commonly used graph to show frequency distributions.
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Figure 11.1 (Continued) (b) Spaghetti diagram. (c) Swim lane cross-functional chart.
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Histograms are useful when the data analyzed is numerical or when 
determining the output of the process distribution. This can be useful when 
analyzing customer requirements or a supplier’s process. It is also a quick 
way to discover if a process has changed from one time period to another 
(see Figure 11.2).

Pareto Chart

A Pareto chart, named after Vilfredo Pareto, is a type of chart that contains 
both bars and a line graph; individual values are represented in descending 
order by bars, and the cumulative total is represented by the line. Pareto 
charts are useful when analyzing data about frequency of problems. Whereas 
a histogram may show you how often a problem occurs, a Pareto chart will 
show the reasons for the problem (see Figure 11.3 for two examples).

Scatter Diagrams

A scatter diagram, also called a scatterplot, is a visualization of the relation-
ship between two variables. The scatterplot can give you a clue that two 
things might be related. Examples could be as simple as temperature versus 
ice cream sales or complex as in cost versus valve production in a nuclear 
plant. A simple example is shown in Figure 11.4.
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Fishbone Diagram

A very effective but underutilized tool when trying to determine root cause 
is called the fishbone diagram. This graph is also known as a cause-and-
effect diagram or an Ishikawa diagram. It is in the shape of a fish but can 
take other forms and still be effective. The problem or opportunity is placed 
in the head of the fish, and the fish bones represent contributing factors. 
The major bones (factors) can then result in smaller bones. The further a 
bone results in smaller bones, the more likely it is that a root cause can be 

0%

20%

40%

60%

80%

100%

120%

100%
94%

88%
81%

67%

41%

0

20

40

60

80

100

120

140

Office 5 with 12
employees

Office 6 with 15
employees

Office 4 with 19
employees

Office 3 with 32
employees

Office 2 with 14
employees

Office 1 with 18
employees(a)

0.00% 
10.00% 
20.00% 
30.00% 
40.00% 
50.00% 
60.00% 
70.00% 
80.00% 
90.00% 
100.00% 

0 

5 

10 

15 

20 

25 

30 

35 

40 

Cost of
shipping

item  

Hours of
operation

limited

Price was
high

compared
to other
vendors  

Difficulty
of return
process 

Quality
of item

not as good
as described
on website 

Long wait
on phone

Rude
customer
service 

Count

Cumulative %

(b)

Figure 11.3 Pareto chart. (a) Pareto chart for new client growth at a local bank. 
(b) Customer complaints for online clothing boutique.



Making the DMAIC Model More Lean and Agile: Analyze ◾ 159

discovered that would otherwise not be obvious. But sometimes the major 
contributors (large bones) are all that are needed to discover the root cause. 
The biggest complaint about fishbone diagrams is they don’t solve problems. 
This is true as the purpose is only root cause identification (see Figure 11.5).

Check Sheet

The easiest way to think of a check sheet is as a simple to-do list. Things 
are written on the list, things that need to be accomplished and checked off 
when they are done. But a check sheet can also be used to gather informa-
tion for any of the other tools, which is why this tool always makes the top 
seven list. Figure 11.6 shows a simple example of a check sheet.
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Figure 11.5 Fishbone diagram.
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Control Charts

To explain a control chart, it is helpful to know about two other charts first: 
the line chart and the run chart.

A line chart or line graph is a type of chart that displays information as 
a series of data points called markers connected by straight line segments. 
It is a basic type of chart common in many fields. When working with a 
line chart, the designer does not necessarily need to know why he or she is 
studying the condition, just that it is a condition worth tracking. The chart 
should be simple and to the point. The Y axis, which is located to the left, 
and the X axis located at the bottom of the graph need to have clear and 
concise names to make the line chart easy to understand (see Figure 11.7a).

The run chart has one additional piece of information that the line chart 
does not have, and this is a middle line that shows the mean average or the 
median of all the data points. First, all the data points are collected. The 
mean or median is then given a value, and a line is drawn in the middle of 
the graph. The Y-axis values are then determined by the middle line. So if 
the middle line is 83, the tick mark below 83 would be 82, the line above 
84. But if the middle line is 85, the choice could be made that the tick mark 
above is 90 and the tick mark below is 80. When working with large figures, 
such as millions of parts or dollars, these tick marks become more valuable. 
An example of a run chart is shown in Figure 11.7b.

The control chart adds one final piece of information to the chart, and 
that is the upper and lower control limits (UCL and LCL). These may also 
be upper and lower specifications or upper and lower tolerance levels. 
Control charts show items that could be considered outliers and need to be 
addressed. The look and feel of a control chart is the same, but interpre-
tation of what the data means is different. An example is Figure 11.7c, in 
which items are noted that could be common cause variations. Common 
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Figure 11.6 Check sheet.
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cause variation is expected variation or variation by default. For example, 
if a patron purchases a car, the car will eventually need new tires. Special 
cause variations are things not typically within our control, such as bad 
weather or a change in leadership.

The control chart is a graph used to study how a process changes over 
time. Data are plotted in time order. A control chart always has a central 
line for the average, an upper line for the UCL, and a lower line for the LCL. 
These lines are determined from historical data.
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A control chart would have these components:

 ◾ A clear title
 ◾ Labels on the Y and X axes
 ◾ Appropriate scale
 ◾ A middle line, typically indicating a mean (but it could have other 
meanings)

 ◾ UCL and LCL

The idea behind statistical quality control is simply to make sure those 
goods and services satisfy the customer’s needs.

The Analyze phase of the DMAIC model uses the information gleaned 
from the seven tools of process improvement, quality, critical thinking in a 
unique way. For example, a process map is used to visually show the steps 
in a process. In Define, it was used as an information tool and in Measure 
as a way to decide what measurements should be taken; in Analyze, it 
would be used to determine bottlenecks and process flow. It is often used as 
a pencil-and-paper tool with which steps in the process are moved around 
and/or eliminated to see the total impact on the process improvement.

A fishbone analysis in Define may be used to determine if the right prob-
lem is being explored, and in the Measure phase, a fishbone may be used 
to determine variations that should be measured. In Analyze, the fishbone is 
almost always used to discover the root cause.

Histograms and Pareto charts used in the Define phase determine if a 
problem exists. In Measure, these tools are used to gather information on 
the current as-is state, and in the Analyze phase, they are used to place 
information in bins or buckets to determine root cause.

A check list is used to collect information in all phases of the DMAIC 
model. Scatter diagrams are generally specific to the Analyze phase because 
they are used to show correlation, and control charts are used to analyze 
patterns within the process. Control charts are often used in the Measure 
phase to collect current as-is data and in the last phase, control, as a sustain-
ability tool.

The Five Whys

Although the five whys is not part of the seven tools of quality, this process 
is often considered an eighth tool.
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The five whys is a simple but effective analysis tool to determine root 
cause analysis. A question is asked five times based on information received 
in the previous answer until a conclusion is reached. Sometimes this simple 
tool can solve the problem. It can also determine relationships between root 
causes of problems and be learned quite easily, and it requires no statistical 
analysis.

In Analyze, there are also more sophisticated tools that are used for 
mega-data, extremely difficult solutions, or safety issues. Generally  speaking, 
statistical software is needed to use these tools appropriately although 
 several can be reasoned out manually in a spreadsheet, such as a correlation 
analysis. A correlation analysis determines if two variables have a positive 
relationship, a negative relationship, or no relationship at all. This analysis 
can be done using a simple scatter diagram. Many times, it is helpful to 
think of a correlation in the terms of one thing versus another. For example: 
Eating soup versus snowy days or rainy days versus employees who are late 
to work. A regression analysis is similar to a correlation analysis. Although 
correlation analysis assumes no causal relationship between variables, 
regression analysis assumes that one variable is dependent upon the other. 
Both correlation and regression analyses use scatter diagrams, discussed 
 earlier in this chapter, to represent relationships.

Statistical Thinking

In a Lean Six Sigma project, much of the Analyze phase may be accom-
plished by using less complicated tools, such as Pareto charts or histograms. 
But the Lean and agile PM should have a high-level idea of the following 

You are on the way home from work and the car stops.

 ◾ Why did the car stop? Because it ran out of gas.
 ◾ Why did it run out of gas? Because I didn’t buy any gas on my way 
to work.

 ◾ Why didn’t you buy any gas this morning? Because I didn’t have any 
money.

 ◾ Why didn’t you have any money? Because I lost it all last night in a 
poker game.
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concepts in case the project or process improvement becomes complicated. 
Knowing that there are avenues available to reason out a problem is helpful 
regardless if this piece needs to be outsourced or not.

These are topics that usually require hands-on experience in a real proj-
ect to totally grasp the concept. Various software packages are available to 
make the process easier. These concepts include the following:

 ◾ Statistical hypothesis testing
 ◾ Statistical analysis (statistical process control)

A hypothesis is a tentative statement that proposes a possible explanation 
to some phenomenon or event. A useful hypothesis is a testable statement.

Usually, a hypothesis is based on some previous observation, such as 
noticing that in the winter many trees lose leaves and that the weather is 
colder. Are these two events connected? How are they related? The null 
hypothesis statement would be many trees lose their leaves in winter due to 
the cold weather. The alternative hypothesis would be that many trees lose 
leaves in winter but it is not due to the cold weather.

Sophisticated tools used for hypothesis testing are performed via statis-
tical software. They are only necessary if there is a great deal of data to 
digest. To conduct a hypothesis test, it is first necessary to determine the 
premise. This premise becomes the alternative hypothesis, and the oppo-
site statement becomes the null hypothesis. The null hypothesis is mutually 
exclusive, which means if the alternative hypothesis is true then the null 
hypothesis is untrue. In theory, hypothesis testing is a great way to analyze 
data if there is a lot of data.

A popular tool for hypothesis testing is analysis of variance (ANOVA). An 
ANOVA is an analysis of the variation present in an experiment. Another 
tool in hypothesis testing is probability models. Using basic probability 
theory, certain tests are applied to determine the likelihood of something 
happening.

A statistical hypothesis test is a method of making statistical decisions 
from and about experimental data. Null hypothesis testing just answers the 
question of how well the findings fit the possibility that chance factors alone 
might be responsible. Fortunately, this analysis is done by using statisti-
cal software. Generally speaking, it is only necessary when working with 
extremely large pieces of data.

Hypothesis testing is used to formulate a test regarding a theory that is 
believed to be true. A common example would be claiming that a new drug 
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is better than the current drug for treatment of the same symptoms. The 
null hypothesis, H0 represents a theory that has been put forward as true. 
The alternative hypothesis, H1, is a statement of what a statistical hypothesis 
test is set up to establish. In a hypothesis test, a type I error occurs when 
the null hypothesis is rejected when it is in fact true; that is, H0 is wrongly 
rejected. Type II error occurs when the null hypothesis, H0, is not rejected 
when it is in fact false. When working with hypothesis testing terms that are 
likely to be used are the following:

 ◾ p value
 ◾ t test
 ◾ ANOVA

A p value, a hypothesis testing component, is the probability value 
(p value) of a statistical hypothesis test: the probability of getting a value of 
the test statistic better than by being observed by chance alone.

The t test assesses whether the means of two groups are statistically dif-
ferent from each other.

An ANOVA is a mathematical process for separating the variability of a 
group of observations into assignable causes and setting up various signifi-
cance tests. This is a statistical technique performed in a statistical package 
designed to analyze experimental data. Minitab Statistical Software is the 
leading statistical package used to analyze data for Six Sigma, but a number 
of other packages exist. Most statistical analysis for Lean Six Sigma may be 
performed using MS-Excel; however, some of the more sophisticated exer-
cises, such as ANOVA, are better performed using statistical software.

An ANOVA may be used even when hypothesis testing is not being con-
sidered just as a general information tool. Whereas a t test only looks for the 
difference in mean (average) between two data sets and an F test looks at 
more than two data sets to determine the mean, an ANOVA also calculates 
items such as median, mode, maximum, minimum, and confidence level.

Statistical Process Control

Statistical process control (SPC) is building and interpreting control charts. A 
center line—usually the mean—is established. Then UCL and LCL lines are 
added. If the data points fall between the UCL and LCL, the process is con-
sidered to be in control or stable.
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Statistical analysis is often called SPC. The primary tool used in SPC is the 
control chart. SPC involves using statistical techniques to measure and ana-
lyze the variation in processes. Most often used for manufacturing processes, 
the intent of SPC is to monitor product quality and maintain processes to 
fixed targets.

In a control chart, discussed earlier in this chapter, the main objective is 
to keep the process stable, which means that the process functions within 
the UCL and LCL, specification limits, or tolerance limits. The science of SPC 
believes that how the process reacts within those specific limits also pro-
vides valuable information.

As a reminder, a run chart simply collects data points and charts them 
on a graph. A control chart, on the other hand, establishes a mean line, 
UCL, and LCL. The purpose of a control chart is to determine if a process is 
stable. A process is stable if the data points fall within the UCL and LCL.

There are a number of charts that may be utilized to give specific SPC 
information. A brief description of each chart is given.

Control charts fall into two categories: variable and attribute control 
charts. Variable data can be measured on a continuous scale, such as a 
weighing machine or thermometer. Attribute data is counted, for example, 
good or not good, true or false, broken or not broken. Some control charts 
are better for illustrating variable data, and some are better for depicting 
attribute data.

There are many different charts, but some of the most popular are the 
following:

 ◾ X-bar/R chart
 ◾ P chart
 ◾ Np chart
 ◾ C chart
 ◾ U chart

The X-bar/R chart is normally used for numerical data that is captured 
in subgroups in some logical manner, for example, three production parts 
measured every hour. A special cause, such as a broken tool, will then show 
up as an abnormal pattern of points on the chart. It is really two charts: an 
X-bar and a range chart. The X-bar chart monitors the process location over 
time based on the average of a series of observations, called a subgroup. 
The range chart monitors the variation between observations in the sub-
group over time.
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A P chart is an attributes control chart used with data collected in sub-
groups of varying sizes. Because the subgroup size can vary, it shows a pro-
portion on nonconforming items rather than the actual count. P charts show 
how the process changes over time. The process attribute is described in a 
yes/no, pass/fail, go/no go form.

Np charts also show how the process, measured by the number of non-
conforming items it produces, changes over time. The process attribute (or 
characteristic) is always described in a yes/no, pass/fail, go/no go form. For 
example, the number of incomplete accident reports in a constant daily 
sample of five would be plotted on an Np chart. Np charts are used to 
determine if the process is stable and predictable as well as to monitor the 
effects of process improvement theories.

The C chart evaluates process stability when there can be more than one 
defect per unit. The C chart is useful when it’s easy to count the number 
of defects and the sample size is always the same. It is often referred to as 
simply the count.

A U chart is an attributes control chart used with data collected in 
 subgroups of varying sizes. In U charts, it is shown how the process 
 measured by the number of nonconformities per item or group of items 
changes over time. Nonconformities are defects or occurrences found in 
the sampled subgroup. They can be described as any characteristic that 
is  present but should not be or any characteristic that is not present but 
should be. For example, a scratch, dent, bubble, blemish, missing button, 
and a tear are all nonconformities. U charts are used to determine if the 
process is stable and predictable as well as to monitor the effects of process 
improvement theories. The U chart is used to count things by units. Sample 
sizes may be constant or variable.

Statistics and business/financial math can be used in any phase of the 
DMAIC model, but the Analyze phase is an appropriate place to do a primer 
because analyzing data often depends on these two sciences.

First, consider the order of operators when looking at any formula. 
This is a topic that comes up constantly in all of our mathematical work. 
The order is parenthesis, exponents, multiplication, division, addition, and 
finally subtraction (PEMDAS). Avoid the tendency to do the multiplication 
first.

Mean, median, and mode are three kinds of ways to measure the middle. 
In Lean Six Sigma, because the goal is to standardize, which means bring-
ing things to the middle value, having three different measures of central 
tendency can be helpful. If the mean, mode, and median are drastically 
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different, it may indicate that we need to reassess where we think the mid-
dle falls.

The mean, or average, of a set of numbers is found by dividing the sum 
of the numbers by the amount of numbers added.

Example: What is the mean of these numbers?

 6, 11, 7

Add the numbers: 6 + 11 + 7 = 24.
Divide by how many numbers (there are three numbers): 24/3 = 8.

 The mean is 8.

The median is the number in the middle. If there is an even set of num-
bers, the two middle numbers are divided.

Example: Find the median of 12, 3, and 5.
Put them in order:

 3, 5, 12

The middle is 5, so the median is 5.
The mode is the number that appears most frequently.
Example: What is the mode?

 3, 7, 5, 13, 20, 23, 39, 23, 40, 23, 14, 12, 56, 23, 29

In order, these numbers are

 3, 5, 7, 12, 13, 14, 20, 23, 23, 23, 23, 29, 39, 40, 56

This makes it easy to see which numbers appear most often.

 In this case the mode is 23.

The only tricky thing with these measures of central tendency is that with 
medians the numbers must first be placed in sequential order. In all three 
measures, remember that if a certain number appears multiple times, it has 
to be recorded each time.
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Range is the highest number in a data set minus the lowest number in 
the data set. How many numbers in the data set often determines how con-
fident we are that we gathered the right amount of data.

Stem-and-Leaf Diagram

Two simple ways to view the data that has been collected is by using a 
stem-and-leaf diagram, and another would be to use a frequency table. 
Either way, once data is collected, it must be organized in a logical way 
so that the viewer can draw appropriate conclusions about what the data 
represents.

In a stem-and-leaf diagram, the first number becomes the stem, and any 
numbers after that become the leaves. So, for example, if the number set 
was 12, 13, 23, 24, 26, 31, 32, and 33, the diagram would look like this:

1: 2, 3
2: 3, 4, 6
3: 1, 2, 3

A frequency diagram is a way of tabulating data with which the indepen-
dent variable is listed in the left-hand column. The frequency, which is the 
number of times the independent variable occurs, goes in the right-hand 
column. If we take this information and make a bar chart, it can also be 
known as a histogram.

Example: Frequency diagram
Sarah did volunteer work:

 ◾ Saturday morning
 ◾ Saturday afternoon
 ◾ Thursday afternoon

The frequency was 2 on Saturday, 1 on Thursday, and 3 for the whole week.
With both a stem-and-leaf diagram and frequency diagram, we are trying 

to determine how often things occur. Sometimes a frequency diagram will 
be expanded to show relevant frequency. In other words, a third column 
may be added to explain how much of the percentage the sample represents 
of the overall population.
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Type I and Type II Errors

How a sample is drawn from a population is critical to analyzing data. 
A population is a collection of data whose properties are analyzed. The 
population is the complete collection to be studied; it contains all subjects 
of interest. A sample is a part of the population of interest, a sub collection 
selected from a population. There are many factors to consider when choos-
ing a sample. Lean Six Sigma is generally concerned with the size. The 
larger the sample, the less likely a mistake will be made.

A larger sample contributes to avoiding Type I or Type II errors, which 
are simply a false positive or a false negative. The reason a sample is being 
studied is that it would not be practical to study the entire population before 
making a claim. If the whole population was studied and an assertion was 
made, it would have close to 100% confidence level that a Type I or Type 
II error has not happened. Anything less than 100% lowers the confidence 
level in the data.

Often the decision to study only a sample is based on time, resources, 
and availability of data. Ten percent of the population for a sample is a good 
rule if the population isn’t very large or isn’t too small. For example: If 10 
surveys were sent out and only 10% were returned, one survey, this would 
not be enough data to make an inference or draw a conclusion. Likewise, if 
a million products were produced by a rather small company, choosing 10% 
or 100,000 to study may not be realistic as far as time, money, and resources 
are concerned.

Design of Experiment

Statistical data and statistical data packages are often used to help in the 
decision making if there is a large amount of data. Data that can be handled 
on a simple spreadsheet does not typically need sophisticated tools. Because 
most spreadsheet packages handle pivot tables, which do a good job fil-
tering data, sometimes tools, such as ANOVAs and design of experiments 
(DOEs), are unnecessary.

MS Excel pivot tables are the easiest for filtering data. By using a pivot 
table, summary information may be summarized without writing a single 
formula or copying a single cell. The most notable feature of pivot tables is 
that data is arranged in a logical order. Creating neat, informative summaries 
out of huge lists of raw data is valuable when digesting the data.
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When there are a number of variables and those variables have a number 
of characteristics, in order to analyze data, it might be necessary to use a 
DOE. A DOE is a tool available in most statistical packages. The term exper-
iment is defined as the systematic procedure carried out under controlled 
conditions. DOEs, or experimental design, is the design of all information-
gathering exercises in which variation is present, whether under the full 
control of the experimenter or not.

The characteristics of a DOE include the following:

 ◾ Planned testing
 ◾ Data analysis approach is determined before the test
 ◾ Factors are varied simultaneously, not one at a time
 ◾ Very scientific approach

DOEs are also powerful tools to achieve manufacturing cost savings by 
minimizing process variation and reducing rework, scrap, and the need for 
inspection. Because these designs have become very sophisticated, the typi-
cal role of the ILSS practitioner is not to create the design, but rather make 
sure the appropriate, most reliable, and valid data is entered into the spread-
sheet before the DOE is initiated.

Much of the DOE information can be gathered via a histogram. Other 
components that may also be used as stand-alone tools include SPC and 
regression analysis.

In SPC, the PM makes interpretations primarily from control charts. SPC is 
basically a decision-making tool. When a process goes beyond the agreed-
upon limits, control charts can help the PM determine the appropriate 
change. See control charts earlier in this chapter.

Analysis of Variance

The basic ANOVA compares the mean of two different groups, which is also 
known as a t test. ANOVAs have more sophisticated functions and can do 
things such as identify the possibility of a Type I or Type II error. There are 
several types of ANOVAs depending on the number of treatments and the 
way they are applied to the subjects in the experiment.

 ◾ One-way ANOVA is used to test for differences among two or more 
independent groups.
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 ◾ A two-way ANOVA is used when the data is subjected to repeated mea-
sures, in which the same subjects are used for each treatment.

 ◾ Factorial ANOVA is used when the experimenter wants to study the 
effects of two or more treatment variables.

It is important to remember that although there are a number of ways to 
analyze data, the seven tools of quality are often all a PM needs. It is more 
Lean and agile to use the simple tools first before moving on to sophisticated 
tools that may be overkill for what the PM needs to analyze the data.
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Chapter 12

Making the DMAIC Model 
More Lean and Agile: Improve

Define, Measure, Analyze, Improve, Control.

In the Define, Measure, and Analyze phases of the DMAIC model, there 
is a lot of creativity involved, and many different choices and directions may 
be taken. As long as the major objectives are met, the project manager is 
working within the DMAIC framework. There are limited rules and mostly 
suggestions and ideas about how to mistake-proof the project. Please note 
that once the project manager (PM) enters the Improve phase there is a spe-
cific step-by-step rule book:

 1. List the three to five solutions
 2. Be prepared to provide all crucial documentation
 3. Achieve agreement on which solution will be tried
 4. Perform a pilot
 5. Design a project plan
 6. Roll out the solution

The PM does not leave the Improve phase until an improvement is made. 
Once implemented, the PM compares the before picture (Measure) to the 
after picture (Improve) to verify the improvement.
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Key tools and activities include the following:

 ◾ Brainstorming
 ◾ Decision matrix
 ◾ Pilot
 ◾ Project plan
 ◾ Failure mode effects analysis (FMEA)

The Improve phase includes a number of steps. The first step is to list the 
solutions discovered in the Analyze phase along with the research and logic 
(Figures 12.1 and 12.2).

The next step is to gain agreement on which solution to try, followed by 
a pilot or test (Figure 12.3).

The DMAIC suggests activities that can be done to accomplish the major 
objectives in each phase. The DMAIC does not promote implementing any 
solution without trying it out first (piloting) to eliminate mistakes. Whereas 
the pilot may take a number of creative approaches, it is essential that it is 
done (Figures 12.4, 12.5, and 12.6).

The final steps in the Improve phase include rolling out the project plan 
and determining the benefit of the project.

Solutions for improving the district marketing process for local offices 

1. Have local offices continue to rely on staff for their local marketing activities, working in pairs. Process
would require better communication, training, a way to document results and hold people accountable.
Office managers are to research and assign staff for activities. 

2. Hire a dedicated marketing ambassador—one per office who would work part time on busy weekends
and partner with an associate within the office. 

3. Hire a team of full-time designated marketing ambassadors at a district level who would travel to
different offices during the week. Marketing ambassador would be assigned 3–4 office locations and be
supported by the office staff. Ambassadors would also update staff on best practices, special offers,
updates and track their progress.  
Benefits of #3: Option to delegate marketing responsibilities: Each ambassador would be assigned a
different role. For example, one for research and planning, one for planning and execution, one for
training, one person for communication—reporting, building event website such as Google calendar
or docs. 

Another example cross marketing roles by type of field marketing: Assign one ambassador to all the
chamber of commerce activities, one education to cover all the school organizations for example head
starts across the area, one person festivals, one person partnerships example mobiles, group email with
event alerts.

Figure 12.1 List of solutions.
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Total hours

Steps
required Labor hours

per week

143 65

Current
process

New
process

1
1

1 1

28
28 0

20

28 5

56

28 5 5

28

28
offices ×
8 h week

28 28 180
224

28 18 36
28

1 5 5
2

1 1 1

1

0 1
2

0 1

2

Total
labor 368 Total labor 252

368 Old process New process 252 116
Weekly hours
saved

Current process
Total hours 368

per week

28 office managers print out marketing
flyers for their office 

28 office associates are out marketing
8 h each week

28 office associates report leads
back to the managers 

New process
Total hours 252 per week

  

National marketing
sends weekly updates

and presentation
to DGM  

DGM Reports
NCG to office

manager at
next weekly

presentation  

Savings of:

Total steps per
process: 

DGM analyzes results
with recaps and makes

recommendations at next
weekly meeting   

DGM receives 5 recaps
with a summary of

all offices  

5 ambassadors send
weekly recap to DGM

5 ambassadors present weekly
updates to each of their offices

and go out marketing with
associate  

5 ambassadors print out flyers
with multiple addresses to be
used in area of their offices  

DGM  presents
marketing updates to

28 office managers and
5 lead ambassadors at

weekly meeting  

Each ambassador researches
one specific topic, adding dates
and contacts to the team’s
Gmail calendar. Areas include:
   − Chamber of commerce
   − Schools
   − Nonprofits
   − Multicultural, latino
   − City/government organizations 

28 office managers present
marketing message to their

office staff and teams

DGM presents marketing shares
updates to 28 office managers at

weekly meetings

Labor hours per
week  

28 office managers research local
marketing opportunities and events for
their specific area: 

− Chamber of commerce
− Schools

− Nonprofits
− Multicultural, latino

− City/government organizations

DGMs pull report
NCG results per office

5 ambassadors work events on
weekend events that cover 2–3
offices, supported by office staff

DGM pull reports
NCG results per

office 

Marketing
sends weekly
presentation

Figure 12.3 Gain consensus. This simple flow chart compares the old process and 
the new process by comparing the number of steps and the labor hours required for 
one week of local marketing. New process will reduce the major steps from 143 to 65 
per week. By cross training five lead marketing ambassadors to execute the local mar-
keting for the 28 district offices, the company can significantly reduce the number of 
steps by reducing rework (on research, materials, and printing) and reducing variation 
(in execution quality and reporting). New process reduces total marketing labor hours 
from 368 to 252, which is a saving of 116 hours per week or $1,380 per week in labor.
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The target process of the Improve phase is designing creative solutions to 
fix and prevent problems in the future. This phase requires developing and 
deploying an implementation plan.

Activities will involve developing potential solutions, defining operating 
tolerances, assessing the possibility of failures and designing a deployment 
plan upon completion of a successful pilot.

The solution is rolled out in the Improve phase, so this is the most 
important phase to engage in mistake proofing. FMEA (Figure 12.7) is one 
popular type of mistake-proofing tool.

Trial period

District average YTD over prior year –22.40 –16.24 –16.91 –10.5 –5.16
Sales during trial period –5.38 –10.41 –16.79 –2.39 4.98

Increase in sales over prior year 17.02 5.83 0.12 8.11 13.65
Number of retail 1# offices with positive growth 2 8 7 8 18

 Trial periods results

Trial period 1
1/18 to 2/1

Trial period 2
2/2 to 2/20

Trial period 3
2/21 to 2/25

Trial period 4
2/28 to 3/15

Trial period 5
3/16 to 4/12

Figure 12.4 Pilot results.
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Total hours for ambassadors 

Offices 1−28 ranked in order of NCG

Pilot results for the new process

Figure 12.5 Scatter Diagram Showing Correlation. The chart shows a correlation 
between positive revenue and the increase of marketing hours spent by marketing 
team per retail  location. Note that 0 hours (squares) represents offices which had no 
help marketing. Although this was a limited trial, there is a clear correlation between 
positive  revenue for the retail offices (#15 to #28) and the marketing team hours per 
retail location.



178 ◾ Lean and Agile Project Management

–6
0

–4
0

–2
002040608010
0

12
0

14
0

16
0 0

5
10

15
20

25
30

% New client growth

C
ou

po
ns

 re
de

em
ed

pe
r o

ffi
ce

N
ew

 c
lie

nt
 g

ro
w

th
2.

19
–3

.1
5 

pe
r o

ffi
ce

O
ffi

ce
s #

1−
28

 in
 a

sc
en

di
ng

 o
rd

er
 o

f n
ew

 c
lie

nt
 g

ro
w

th
 d

ur
in

g 
tr

ia
l p

er
io

d 
on

e

T
ria

l p
er

io
d 

on
e:

 2
/1

9 
to

 3
/1

5

–4
0

–2
002040608010
0 0

5
10

15
20

25
30

C
ou

po
ns

 re
de

em
ed

pe
r o

ffi
ce

 d
ur

in
g

tr
ia

l t
w

o
N

ew
 c

lie
nt

 g
ro

w
th

3.
16

–4
.1

2 
pe

r o
ffi

ce

T
ria

l p
er

io
d 

tw
o:

 3
/1

6 
to

 4
/1

2

O
ffi

ce
s #

1−
28

 in
 a

sc
en

di
ng

 o
rd

er
 o

f n
ew

 c
lie

nt
 g

ro
w

th
 d

ur
in

g 
tr

ia
l p

er
io

d 
tw

o 

Sc
at

te
r p

lo
t f

or
 c

or
re

la
tio

n 
st

ud
ie

s

Fi
gu

re
 1

2.
6 

Sc
at

te
r-

cl
ie

nt
. T

he
 p

ilo
t 

m
ea

su
re

d 
ne

w
 c

lie
nt

 g
ro

w
th

 fo
r 

th
e 

di
st

ri
ct

’s
 2

8 
re

ta
il 

st
or

es
 d

ur
in

g 
tw

o 
tr

ia
l p

er
io

ds
, 

lo
ok

in
g 

fo
r 

co
rr

el
at

io
n 

be
tw

ee
n 

gr
ow

th
 (%

 g
ro

w
th

 o
ve

r 
pr

io
r 

ye
ar

 d
ur

in
g 

te
st

 p
er

io
d)

 a
nd

 t
he

 n
um

be
r 

of
 c

us
to

m
er

 d
is

co
un

t 
co

up
on

s 
re

de
em

ed
. O

ffi
ce

s 
ar

e 
lis

te
d 

1–
28

 a
t 

th
e 

bo
tt

om
, r

an
ke

d 
in

 a
sc

en
di

ng
 o

rd
er

. A
lt

ho
ug

h 
th

e 
co

up
on

s 
w

er
e 

a 
gr

ea
t 

of
fe

r,
 t

he
re

 w
as

 n
o 

co
rr

el
at

io
n 

be
tw

ee
n 

th
e 

am
ou

nt
 o

f 
co

up
on

s 
re

de
em

ed
 a

nd
 n

ew
 c

lie
nt

 g
ro

w
th

.



Making the DMAIC Model More Lean and Agile: Improve ◾ 179

Pr
oc

es
s o

r p
ro

du
ct

 n
am

e:
M

ar
ke

tin
g 

fo
r n

ew
 p

iz
za

 re
st

au
ra

nt
 

Pr
ep

ar
ed

 b
y:

 D
aw

na
 D

ou
gh

er
ty

H
ow

 w
el

l c
an

 y
ou

 d
et

ec
t c

au
se

 o
r F

M
? 

Pa
ge

 _
__

_ 
of

 _
__

_
Re

sp
on

sib
le

:
O

ffi
ce

 m
an

ag
er

 
H

ow
 se

ve
re

 is
 th

e 
eff

ec
t t

o 
th

e 
cu

st
om

er
H

ow
 o

fte
n 

do
es

 c
au

se
 

an
d 

FM
 o

cc
ur

 
FM

EA
 d

at
e:

 4
/1

4/
16

H
ow

 w
el

l c
an

 y
ou

 
de

te
ct

 c
au

se
 o

r F
M

? 

Pr
oc

es
s s

te
p

K
ey

 p
ro

ce
ss

in
pu

t
Po

te
nt

ia
l

fa
ilu

re
 m

od
e

Po
te

nt
ia

l f
ai

lu
re

eff
ec

ts
Po

te
nt

ia
l c

au
se

s
C

ur
re

nt
 c

on
tr

ol
s

A
ct

io
ns

re
co

m
m

en
de

d
R

es
p.

What is the process step?

What is the key process input?

What is the impact on the key
output variables (customer
requirements) or internal
requirements? 

What causes the key input to 
go wrong?

What are the existing controls 
and procedures (inspection and 
test) that prevent either the 
cause or  the failure mode? 
Should include an SOP number   

Severe

Lo
ca

l m
ar

ke
tin

g
fo

r n
ew

 p
iz

ze
ria

 
G

et
tin

g 
cl

ie
nt

s 
to

 c
om

e 
in

to
 

th
e 

pi
zz

er
ia

 to
 

or
de

r p
iz

za
 

C
us

to
m

er
s 

do
n’

t c
om

e 
in

 
to

 o
rd

er
pi

zz
as

Re
ve

nu
e 

de
cr

ea
se

s, 
ne

w
 c

lie
nt

 g
ro

w
th

 g
oe

s
ne

ga
tiv

e.
 A

fte
r a

 fe
w

w
ee

ks
 th

e 
pi

zz
er

ia
 

w
ou

ld
 g

o 
ou

t o
f 

bu
sin

es
s

Se
ve

re
  

N
o 

st
ra

te
gi

c 
pl

an
ni

ng
, 

la
ck

 o
f e

xp
er

ie
nc

e 
an

d 
tr

ai
ni

ng
, v

er
y 

sh
or

t 
st

aff
ed

 

80
%

M
an

ag
er

 p
ro

vi
de

s a
m

ar
ke

tin
g 

pl
an

 a
nd

as
sig

ns
 h

is 
st

aff
 

to
 e

xe
cu

te

N
ot

w
el

l
Fi

nd
 a

no
th

er
 

w
ay

 to
 g

et
 th

e 
m

es
sa

ge
 o

ut
 to

lo
ca

l c
us

to
m

er
s 

O
ffi

ce
m

an
ag

er
 

an
d 

st
aff

 
 

 

0

D
ist

ric
t m

an
ag

er
s

to
 h

ire
 a

pr
of

es
sio

na
l

m
ar

ke
tin

g 
te

am
to

 b
rin

g 
in

 n
ew

cu
st

om
er

s

M
ar

ke
tin

g 
te

am
ex

ec
ut

es
 a

ll 
lo

ca
l

m
ar

ke
tin

g 
#1

ac
tiv

iti
es

,
sp

on
so

rs
hi

ps
,

an
d 

ad
ve

rt
isi

ng

M
ar

ke
tin

g 
te

am
do

es
 n

ot
 

pr
ov

id
e 

an
y

m
ar

ke
tin

g
ac

tiv
iti

es
 

C
us

to
m

er
s a

re
 n

ot
re

ac
he

d 
an

d 
no

pi
zz

a 
is 

so
ld

Se
ve

re
  

T
ea

m
 is

 n
ot

 e
ffe

ct
iv

e 
du

e
to

 la
ck

 o
f p

la
nn

in
g,

co
m

m
un

ic
at

io
n,

 
#1

 m
ot

iv
at

io
n,

 o
r

ac
co

un
ta

bi
lit

y

20
%

Pr
of

es
sio

na
l m

ar
ke

tin
g 

te
am

 h
as

 e
xp

er
ie

nc
e 

an
d 

is 
ac

co
un

ta
bl

e.
 

W
ee

kl
y 

pl
an

 is
 a

lre
ad

y 
de

te
rm

in
ed

, d
ai

ly
 

re
po

rt
 to

 b
e 

fil
le

d 
ou

t, 
le

ad
 a

nd
 a

pp
oi

nt
m

en
t 

go
al

s s
et

 p
er

 e
ve

nt
   

  

W
el

l
D

ai
ly

 m
ar

ke
tin

g
re

po
rt

 re
qu

ire
d,

w
ee

kl
y 

ca
lls

 
w

ith
 te

am
m

em
be

rs
, 

re
w

ar
ds

 a
nd

 
co

nt
es

ts
 fo

r l
ea

d
ge

ne
ra

tio
n 

 

D
ist

ric
t

m
an

ag
er

 a
nd

m
ar

ke
tin

g
m

an
ag

er
 

0

Pi
zz

er
ia

 st
aff

 
w

ill
 su

pp
or

t a
nd

 
as

sis
t o

n 
lo

ca
l 

m
ar

ke
tin

g 
ev

en
ts

, a
s a

 
su

bj
ec

t m
at

te
r 

ex
pe

rt
 to

 a
ns

w
er

 
qu

es
tio

ns
 a

bo
ut

 
th

e 
pi

zz
a 

M
an

ag
er

 to
sc

he
du

le
 o

ne
 

pi
zz

a 
em

pl
oy

ee
to

 p
ar

tn
er

 a
nd

sh
ad

ow
 

m
ar

ke
tin

g 
te

am
on

 e
ac

h 
ev

en
t 

M
an

ag
er

 d
oe

s
no

t s
ch

ed
ul

e 
an

as
so

ci
at

e 
to

su
pp

or
t

m
ar

ke
tin

g 

M
ar

ke
tin

g 
te

am
 w

or
ks

al
on

e.
 A

ct
iv

ity
 is

 m
uc

h
le

ss
 e

ffe
ct

iv
e

M
od

er
at

e
C

om
m

un
ic

at
io

n 
fa

ilu
re

,
sc

he
du

lin
g 

er
ro

rs
, 

st
aff

 n
ot

 a
va

ila
bl

e 
or

 
w

ill
in

g,
 p

oo
r l

ea
de

rs
hi

p,
 

pe
rs

on
al

ity
 c

on
fli

ct
s

30
%

Sc
he

du
le

 c
on

fir
m

at
io

n
be

tw
ee

n 
m

an
ag

er
 a

nd
st

aff
, d

ai
ly

 re
ca

p 
sh

ee
t

ha
ve

 n
am

e 
an

d 
ho

ur
s o

f
st

aff
 to

 b
e 

en
te

re
d

V
er

y
w

el
l

Se
nd

 o
ut

 a
re

m
in

de
r e

m
ai

l
an

d 
ph

on
e 

ca
ll,

re
w

ar
ds

 to
 st

aff
w

ho
 su

pp
or

ts
m

ar
ke

tin
g 

  

O
ffi

ce
m

an
ag

er
s

Pi
zz

a 
co

m
pe

tit
or

s’
co

m
e 

ou
t w

ith
 

ne
w

 a
d 

ca
m

pa
ig

ns
 a

nd
 

hu
ge

 d
isc

ou
nt

s 

Pr
ic

in
g—

tr
y 

to
 m

at
ch

 
co

m
pe

tit
or

s
off

er
s  

 

C
an

no
t m

at
ch

co
m

pe
tit

or
ad

s o
r 

di
sc

ou
nt

s  

C
us

to
m

er
 g

oe
s t

o
co

m
pe

tit
or

M
od

er
at

e
C

om
pa

ny
 d

oe
s n

ot
 

re
sp

on
d 

qu
ic

k 
en

ou
gh

 
to

 m
at

ch
 th

e 
di

sc
ou

nt
, 

co
m

pa
ny

 w
ill

 n
ot

m
at

ch
 th

e 
di

sc
ou

nt
,

di
sc

ou
nt

 is
 n

ot
 w

el
l

un
de

rs
to

od
 b

y 
th

e 
cu

st
om

er
 

50
%

C
us

to
m

er
 re

w
ar

ds
pr

og
ra

m
, s

oc
ia

l m
ed

ia
,

w
or

d 
of

 m
ou

th
 

in
cl

ud
in

g 
cu

st
om

er
s. 

C
on

tr
ol

s i
nc

lu
de

 
m

ar
ke

tin
g 

te
am

’s
ab

ili
ty

 to
 a

ct
 q

ui
ck

ly
 

an
d 

m
ob

ili
ze

 e
ffe

ct
iv

el
y

W
el

l
Be

tt
er

co
m

m
un

ic
at

io
n

by
 se

nd
in

g 
th

e
up

da
te

s d
ire

ct
ly

to
 a

ll 
em

pl
oy

ee
s

em
ai

ls 
an

d 
po

st
up

da
te

s o
n 

th
e

w
al

l

N
at

io
na

l
m

ar
ke

tin
g 

to
pr

ov
id

e 
m

es
sa

ge
.

Lo
ca

l m
an

ag
er

s
to

 o
ffe

r d
isc

ou
nt

s
to

 m
at

ch
co

m
pe

tit
or

s
di

sc
ou

nt

 
 

 

0

C
on

tr
ol

 p
ro

ce
ss

/p
ro

du
ct

Fa
ilu

re
 m

od
es

 a
nd

 e
ffe

ct
s a

na
ly

si
s (

FM
EA

)  
 

SE
V

O
C

C
D

ET
SE

V
O

C
C

D
ET

R
PN

In what ways does the key input
go wrong? 

How severe is the effect to the
customer? 

How often does cause or FM occur? 

How well can you detect cause
or FM?

What are the actions for
reducing the occurrence of the 
cause, or improving detection? 
Should have actions only on 
high RPN’s or easy fixes 

OCC

DET

RPN

Who is responsible
for the recommended
action? 

Fi
gu

re
 1

2.
7 

FM
EA

.



180 ◾ Lean and Agile Project Management

Another popular mistake-proofing tool, poka-yoke is used in processing, 
setup, missing part(s), operations, and measuring errors. The steps involved 
include the following:

 ◾ Identifying the operation or process problem based on a Pareto chart
 ◾ Analyzing the five whys and understanding the ways a process can fail
 ◾ Deciding on an approach
 ◾ Thinking about what might trigger this result
 ◾ Trying out the solution
 ◾ Training everyone

All mistake-proofing tools are concerned with anticipating what could 
go wrong and fixing it beforehand. The Pugh matrix, which is a decision 
matrix, may also be used. This involves compiling a chart: On the left-hand 
side, list the problems, and on the right-hand side, decide on a rating sys-
tem. Having a matrix handy that shows criteria selection and solution rank-
ings is a good quick way to answer questions. In fact, distributing this type 
of document in a meeting will keep questions relevant in the discussion.

Factors to consider in the Improve phase include the following:

 ◾ Change management
 ◾ Solution selection techniques
 ◾ Criteria selection and solution ranking
 ◾ Pilot planning
 ◾ Pilot implementation schemes
 ◾ Time management
 ◾ Giving feedback
 ◾ Communication skills
 ◾ Managing stress

Change management in the Improve phase applies to managing the pro-
cess and procedure that has been put in place to suggest a change, monitor 
the change, and evaluate the change.

The solution must always be subject to a pilot. How the pilot is imple-
mented is of great importance. Were the right people included? How were 
the results measured? What was the true cost of the pilot?

Basic time management plays a key role in this phase. An implementa-
tion plan, the ultimate time management plan, is an expected deliverable. 
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For those who have problems managing their time, a quick primer in time 
management techniques is recommended (see Figure 12.8).

Giving feedback, general communication skills, and managing stress are 
all part of the puzzle. Lean Six Sigma follows the belief that these issues are 
crucial to the successful implementation of any project.

On the more technical side of the Improve phase, the objectives are to do 
the following:

 ◾ Perform a design of experiments (DOE)
 ◾ Define operating tolerances of potential system
 ◾ Assess failure mode of potential solutions

DOE includes the design of all information-gathering exercises in which 
variation is present whether under the full control of the experimenter or 
not. This is another area mostly addressed in manufacturing. DOE is a sys-
tematic approach to investigation of a system or process. A series of struc-
tured tests are designed in which planned changes are made to the input 
variables of a process or system.

In the experiment, deliberate changes to one or more process variables 
(or factors) are made in order to observe the effect the changes have on one 
or more response variables.

The order of tasks to use this tool starts with identifying the input vari-
ables and the output response that is to be measured. For each input vari-
able, a number of levels are defined that represent the ranges for which the 
effect of that variable is desired to be known. Several methods are available. 
The Taguchi method refers to techniques of quality engineering that consider 
both statistical process control (SPC) and new quality-related management 

1. Content analysis

2. Content collation

3. Course analysis

4. Course design

5. Course writing

6. Review and refine

Phase Days Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7

3

3

1

1

4

2

Figure 12.8 Example project timeline course development.
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techniques. This approach is favorable to Lean Six Sigma because it considers 
both management techniques and statistics in its approach.

Another area that has to be examined and refined in the Improve phase 
is defining the operating tolerance of the potential system. Is the system 
robust enough? Will it work well enough to meet any criteria previously set?

The assessment of failure modes is crucial. This can be done by using a 
simple FMEA as discussed earlier.

In the improvement phase, it is necessary to create and roll out the proj-
ect plan. Some industries will refer to this as the execution plan or deploy-
ment. Some companies have methodologies that also include releasing the 
risk management plan or other documents in the same package of docu-
ments. The project plan is always done using work breakdown structure 
(WBS).

Before the rollout, it is essential that a pilot be performed. Simulation 
software is more popular in some industries than others, but it is a useful 
tool when a live pilot is not possible or too expensive. Sometimes a small 
focus group may be used to perform a pilot. Do not move forward until the 
idea is tested.

Even after the idea has been tested, mistake-proofing exercises need 
to continue. Once an outline of the project has been created, including all 
necessary steps to achieve the process improvement, each item on the WBS 
should be investigated. It is necessary to calculate the time and expense of 
each entry.

At this point, applying FMEA thinking might be appropriate. Checking 
on each key activity, making sure that a risk management plan is in place 
and that proper process controls are being recognized is essential. When the 
project plan is completed, before the baseline is created, it should be pre-
sented in draft form to all involved for review.

Tollgates in this phase primarily focus on the successful completion of 
the project.

Once an improvement has been recognized and documented, it is safe to 
move on to the final phase. As the project plan will still have closeout func-
tions, it cannot be completed until the Control phase.

Project Plan

A good project plan effectively balances the components of time, cost, 
scope, quality, and expectations. Most experts agree these factors should be 
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considered when designing a project plan. Taking all of these factors into 
account will help mistake proof the project.

 ◾ Definition/scope: The primary purpose of the project, including major 
functions, deliverables, and the purpose of the project relative to the 
organizational whole

 ◾ Resources: The financial, technical, materials, and human resources 
needed

 ◾ Time: Elapsed time and actual work time required to complete the 
project

 ◾ Procedures: The various organizational requirements, policies, proce-
dures, methodologies, and existing quality program

 ◾ Change: New or different future conditions, requirements, events, or 
constraints discovered within or imposed on the project

 ◾ Communications: Meetings, status reports, presentations, and details 
that will affect communication

 ◾ Commitment: The degree of sponsor, user, and other stakeholder 
support

 ◾ Risk: The potential constraints to project success

Designing a project plan requires listing all the steps in the process 
necessary for success. Each step is then assigned a resource, a time line for 
completion, and a basic cost. Once the project plan has been reviewed, a 
time and cost baseline is made. This baseline is used from the  beginning 
to the end of a project to determine if the project is within acceptable 
parameters. Lean Six Sigma supports using WBS discussed earlier in this 
text. Project plans may be developed easily in MS Excel although most ILSS 
practitioners prefer using MS Project because MS Project offers other applica-
tions useful in project management.

Project plans need to be concerned with constraints (things that could 
get in the way of project completion) as well as assumptions (things that 
are assumed will be in place) in order to mistake proof. Resource allocation 
is always a major concern. A process improvement project plan follows all 
the same rules as a typical project plan as supported by material produced 
by the Project Management Institute. A good project plan should include 
the overall expectations, definition, schedule, and risks of the project to 
the organization as well as the blueprint (list of activities). The project plan 
shows not only the project activities, but how these activities will be con-
trolled throughout the project.



184 ◾ Lean and Agile Project Management

Le
ve

l 1
 

N
ew

 p
ro

ce
ss

 p
la

n:
Sc

op
e:

 �
e 

pu
rp

os
e 

of
 th

is 
pr

oj
ec

t i
s t

o 
in

cr
ea

se
 n

ew
 c

lie
nt

 g
ro

w
th

 o
ve

r t
he

 p
rio

r y
ea

r.
Le

ve
l 2

Le
ve

l 3
Le

ng
th

 o
f

ti
m

e 
ho

ur
s 

T
ot

al
 c

os
t f

or
th

e 
pr

oj
ec

t

1.
1.

1 
C

al
cu

la
te

 p
ay

 sc
al

e 
an

d 
sa

la
ry

 fo
r n

ew
 m

ar
ke

tin
g 

te
am

 w
ith

 fi
ve

 a
m

ba
ss

ad
or

s f
or

 1
4-

w
ee

k 
pe

rio
d

1.
1.

2 
Es

tim
at

e 
of

 w
ee

kl
y 

m
ile

ag
e 

be
tw

ee
n 

re
ta

il 
offi

ce
s, 

to
 b

e 
gr

ou
pe

d 
in

 c
lo

se
 p

ro
xi

m
ity

1.
1.

3 
T

ec
hn

ic
al

 e
qu

ip
m

en
t i

nc
lu

di
ng

 o
ne

 iP
ad

 a
nd

 c
om

pa
ny

 c
el

l p
ho

ne
 p

er
 te

am
 st

aff
1.

1.
4 

T
ra

in
in

g,
 u

ni
fo

rm
s, 

pr
in

tin
g,

 m
ar

ke
tin

g 
to

ol
 k

its
, a

nd
 m

ar
ke

tin
g 

in
ve

nt
or

y 
fo

r e
ve

nt
s.

28
00

$3
2,

00
0.

00
4

$3
00

0.
00

1
$2

80
0.

00
10

$3
28

0.
00

N
ew

 p
ro

ce
ss

 e
st

im
at

ed
 to

ta
l 

28
15

$4
1,

08
0.

00

1.
2.

1 
M

ar
ke

tin
g 

H
ou

rs
: 1

0 
hr

. p
er

 w
ee

k 
× 

28
 o

ffi
ce

s ×
 1

2 
w

ee
ks

1.2
.2 

 T
ec

hn
ica

l e
qu

ip
m

en
t w

ith
 d

ist
ric

t i
nc

lu
de

s 2
 iP

ad
s a

nd
 co

m
pa

ny
 ce

ll p
ho

ne
 fo

r o
ne

 m
c, 

av
e o

ne
 h

r. 
pe

r o
ffi

ce
 to

 en
te

r l
ea

ds
1.

2.
3 

O
ffi

ce
 m

at
er

ia
ls,

 p
rin

tin
g,

 m
ar

ke
tin

g 
pr

em
iu

m
s, 

co
lla

te
ra

l, 
ev

en
t f

ee
s, 

ch
am

be
r f

ee
s p

er
 o

ffi
ce

 

33
60

$3
9,

20
0.

00
28

$8
60

.0
0

14
4

$4
70

0.
00

C
ur

re
nt

 p
ro

ce
ss

 e
st

im
at

ed
 to

ta
l 

35
32

$4
4,

76
0.

00
1.

3 
D

et
er

m
in

e
th

e 
sa

vi
ng

s o
r

in
cr

ea
se

d 
co

st
 

1.
3.

1 
C

om
pa

re
 to

ta
l c

os
ts

: E
ve

n 
w

ith
 a

dd
iti

on
 o

f 5
 fu

ll 
tim

e 
em

pl
oy

ee
s e

ac
h 

w
ith

 a
n 

iP
ad

 a
nd

 c
el

l p
ho

ne
, t

he
 sa

vi
ng

s
of

 $
36

80
. T

im
e 

an
d 

m
on

ey
 sa

ve
d 

by
 n

ot
 su

pp
ly

in
g 

ev
er

y 
offi

ce
 w

ith
 it

s o
w

n 
se

t o
f c

ol
la

te
ra

l a
nd

 m
ar

ke
tin

g 
m

at
er

ia
l

re
du

ce
d 

th
e 

co
st

. 
71

7
Sa

vi
ng

s o
f 

$3
68

0

1.
4.

1 
Se

nd
 to

ta
l c

os
t a

nd
 sa

vi
ng

 o
ve

r c
ur

re
nt

 p
la

n 
to

 re
gi

on
al

 a
nd

 d
ist

ric
t m

an
ag

er

1.
4.

2 
M

ak
e 

ad
ju

st
m

en
ts

 a
s n

ee
de

d 
or

 m
ov

e 
fo

rw
ar

d 
w

ith
 n

ew
 p

ro
ce

ss
 

1
N

/A

1
N

/A

2.
1.

1 
C

re
at

e 
jo

b 
de

sc
rip

tio
n

2.
1.

2 
Re

se
ar

ch
 re

cr
ui

tin
g 

op
tio

ns
: c

ol
le

ge
s f

or
 in

te
rn

s, 
on

lin
e 

w
eb

sit
es

, r
ef

er
ra

l f
ro

m
 e

m
pl

oy
ee

s
2.

1.
3 

Po
st

 jo
b 

lis
tin

gs
2.

1.
4 

Re
sp

on
d 

to
 a

pp
lic

an
ts

2.
1.

5 
Sc

he
du

le
 in

te
rv

ie
w

s
2.

1.
6 

D
et

er
m

in
e 

a 
te

am
 m

at
rix

 w
ith

 a
pp

lic
an

t t
al

en
ts

 (s
tr

en
gt

hs
: r

es
ea

rc
h,

 e
ve

nt
 e

xp
er

ie
nc

e,
 p

hy
sic

al
,

tr
ai

ni
ng

 a
nd

 sa
le

s e
xp

er
ie

nc
e)

2.
1.

7 
C

oo
rd

in
at

e 
w

ith
 H

R 
to

 se
nd

 o
ut

 o
ffe

r l
et

te
rs

2.
1.

8 
C

on
fir

m
 n

ew
 h

ire
 c

om
pl

et
io

n 
w

ith
 H

R 

2 6 4 4 8 2
C

RI
T

IC
A

L
1 1

T
ot

al
 h

ou
rs

 3
0 

30
2.

2.
1 

C
om

pi
le

 d
ist

rib
ut

io
n 

lis
t f

or
 te

am
 a

nd
 u

pp
er

 m
an

ag
em

en
t. 

In
cl

ud
e 

a 
hi

er
ar

ch
y 

ch
ar

t t
o 

sh
ow

 p
os

iti
on

s a
nd

re
sp

on
sib

ili
tie

s
2.

2.
2 

Se
cu

re
 lo

ca
tio

n 
da

te
 a

nd
 ti

m
e 

fo
r t

ra
in

in
g

2.
2.

3 
N

ot
ify

 te
am

 w
ith

 m
ee

tin
g 

re
qu

es
t f

or
 m

an
da

to
ry

 tr
ai

ni
ng

 d
at

e 
an

d 
lo

ca
tio

n
2.

2.
4 

Pr
ep

ar
e 

tr
ai

ni
ng

 m
at

er
ia

ls 
(P

ow
er

Po
in

t f
or

 fa
ci

lit
at

or
, p

rin
t o

ut
s f

or
 te

am
 a

ss
em

bl
e 

bi
nd

er
s, 

in
te

ra
ct

iv
e 

ga
m

es
an

d 
pr

iz
es

)
2.

2.
5 

Pr
ep

ar
e 

a 
m

ar
ke

tin
g 

to
ol

ki
t w

ith
 m

ar
ke

tin
g 

bi
nd

er
 o

f a
re

a 
de

m
og

ra
ph

ic
s, 

fo
rm

s, 
le

ad
s, 

iP
ad

, l
ap

to
p 

an
d 

iP
ho

ne
2.

2.
6 

Se
t u

p 
gr

ou
p 

G
m

ai
l a

cc
ou

nt
 w

ith
 a

le
rt

s f
or

 lo
ca

l e
ve

nt
s, 

he
al

th
 fa

irs
, n

on
 p

ro
fit

 a
nn

ou
nc

em
en

ts
 u

sin
g

ke
y 

w
or

ds
 a

nd
 sh

ar
ed

 c
al

en
da

r (
to

 b
e 

us
ed

 b
y 

th
e 

te
am

)
2.

2.
7 

D
et

er
m

in
e w

hi
ch

 o
ffi

ce
s w

ill
 b

e a
ss

ig
ne

d 
to

 ea
ch

 am
ba

ss
ad

or
: 5

 o
ffi

ce
s p

er
 am

ba
ss

ad
or

 in
cl

ud
in

g 
on

e l
ow

 p
er

fo
rm

in
g

2.
2.

8 
Id

en
tif

y w
hi

ch
 o

ffi
ce

s i
n 

ea
ch

 g
ro

up
 w

hi
ch

 h
av

e l
ar

ge
st

 b
ot

tle
ne

ck
s a

nd
 an

y o
ffi

ce
s t

ha
t n

ee
d 

to
 fo

cu
s o

n 
La

tin
o 

gr
ow

th
2.

2.
9 

C
ol

le
ct

 sh
irt

 si
ze

s w
he

n 
co

nfi
rm

in
g 

at
te

nd
an

ce
2.

2.
10

 O
rd

er
 u

ni
fo

rm
s/

sh
irt

s t
o 

be
 d

ist
rib

ut
ed

 a
t t

ra
in

in
g 

(p
ric

e 
ca

lc
ul

at
ed

 in
 g

ro
up

 o
ne

)
2.

2.
11

 S
en

d 
ou

t r
em

in
de

r e
m

ai
l t

w
o 

da
ys

 p
rio

r t
o 

te
am

, t
o 

fa
ci

lit
y 

(fo
r o

ve
rh

ea
d,

 se
at

in
g 

an
d 

pa
ym

en
t o

pt
io

ns
)

2.
2.

12
 A

rr
ai

gn
 fo

r l
un

ch
 d

el
iv

er
y 

fr
om

 lo
ca

l r
es

ta
ur

an
t, 

pu
rc

ha
se

 sn
ac

ks
 a

nd
 d

rin
ks

 

1 2 1
C

RI
T

IC
A

L

8 12
C

RI
T

IC
A

L

2
C

RI
T

IC
A

L

2 1 2 1 1 1
T

ot
al

 h
ou

rs
 3

4
34

1 
M

ile
st

on
e

on
e:

ga
in

 fo
rm

al
ac

ce
pt

an
ce

an
d 

ap
pr

ov
al

1.
1 

C
os

t
an

al
ys

is 
of

ne
w

 p
ro

ce
ss

1.
2 

D
et

er
m

in
e

co
st

 o
f c

ur
re

nt
pr

oc
es

s 

1.
4 

Su
bm

it 
ne

w
bu

dg
et

 fo
r

ap
pr

ov
al

 

2 
M

ile
st

on
e

tw
o:

cr
ea

ti
ng

 th
e

am
ba

ss
ad

or
te

am

2.
1 

H
ire

 th
e

am
ba

ss
ad

or
te

am

2.
2 

Pr
ep

ar
e 

fo
r

te
am

 tr
ai

ni
ng

 

Fi
gu

re
 1

2.
9 

W
B

S.
 

(C
on

tin
ue

d
)



Making the DMAIC Model More Lean and Agile: Improve ◾ 185

4.
3.

1 
 F

oc
us

 o
n 

lo
w

es
t p

er
fo

rm
in

g 
offi

ce
 a

s d
et

er
m

in
ed

 b
y 

Pa
re

to
 c

ha
rt

, s
pe

nd
in

g 
60

%
 o

f t
im

e 
ar

ou
nd

 th
at

 o
ffi

ce
4.

3.
2 

 C
on

du
ct

 v
isi

ts
 to

 o
th

er
 4

 o
ffi

ce
s, 

sp
en

di
ng

 2
 h

ou
rs

 p
er

 o
ffi

ce
4.

3.
3 

 R
ec

or
d 

ob
se

rv
at

io
ns

 a
nd

 m
ak

e 
re

co
m

m
en

da
tio

ns
 to

 m
ar

ke
tin

g 
te

am
 a

nd
 o

ffi
ce

 m
an

ag
er

s (
be

st
 p

ra
ct

ic
es

, s
ta

ffi
ng

)

4
C

RI
T

IC
A

L
32 4

C
RI

T
IC

A
L

4.
4.

1 
 F

oc
us

 o
n 

m
id

dl
e p

er
fo

rm
in

g o
ffi

ce
s, 

ad
di

ng
 sp

rin
g e

ve
nt

s t
o 

ca
len

da
r a

nd
 st

ro
ng

 m
ar

ke
tin

g c
an

di
da

te
s f

or
 ev

en
t s

up
po

rt
4.

4.
2 

C
on

du
ct

 v
isi

ts
 to

 o
th

er
 4

 o
ffi

ce
s, 

sp
en

di
ng

 2
 h

ou
rs

 p
er

 o
ffi

ce
4.

4.
3 

Re
co

rd
 o

bs
er

va
tio

ns
 a

nd
 m

ak
e 

re
co

m
m

en
da

tio
ns

 to
 m

ar
ke

tin
g 

te
am

 a
nd

 o
ffi

ce
 m

an
ag

er
s (

be
st

 p
ra

ct
ic

es
, s

ta
ffi

ng
)

4 32 4
4.5

.1 
 R

ef
oc

us
 ac

tiv
iti

es
 to

 th
e o

ffi
ce

s w
ith

 th
e l

ar
ge

st 
de

fe
ct

s, 
ch

ec
ki

ng
 fo

r n
ew

 o
pp

or
tu

ni
tie

s a
nd

 m
ar

ke
tin

g a
ss

ist
an

ce
 fr

om
 o

ffi
ce

4.
5.

2 
C

on
du

ct
 v

isi
ts

 to
 o

th
er

 4
 o

ffi
ce

s, 
sp

en
di

ng
 2

 h
ou

rs
 p

er
 o

ffi
ce

4.
5.

3 
Sh

ift
 m

ea
su

re
m

en
t t

o 
co

un
tin

g 
to

 a
 “n

ew
 c

lie
nt

 c
ou

nt
do

w
n”

 d
et

er
m

in
ed

 fo
r e

ac
h 

offi
ce

4
C

RI
T

IC
A

L
32 4

5.
1.

1 
 U

sin
g 

th
e w

ee
kl

y t
ra

ck
er

, s
or

t t
he

 o
ffi

ce
s w

ith
 h

ig
he

st
 g

ro
w

th
 an

d 
re

co
rd

 th
e o

ffi
ce

 m
ar

ke
tin

g 
ac

tiv
iti

es
 fo

r t
ho

se
 w

ee
k

5.
1.

2 
 R

ec
or

d 
al

l m
ar

ke
tin

g 
ac

tiv
ity

, d
oc

um
en

t l
es

so
ns

 le
ar

ne
d.

 M
ak

e 
re

co
m

m
en

da
tio

ns
 fo

r n
ex

t s
ea

so
n

5.
1.

3 
 U

pd
at

e 
fil

es
 o

f c
on

ta
ct

s a
nd

 re
su

lts
 in

to
 1

2 
w

ee
k 

su
m

m
ar

y 
sp

re
ad

sh
ee

t 

1
C

RI
T

IC
A

L
2

C
RI

T
IC

A
L

1
5.2

.1 
 U

pd
at

e i
nv

en
to

ry
 lis

t, 
re

tu
rn

in
g a

ny
 u

nu
se

d 
ite

m
s t

o 
di

str
ict

 st
or

ag
e, 

no
tin

g a
ny

 m
iss

in
g o

r b
ro

ke
n 

ite
m

s n
ee

di
ng

 to
 b

e r
ep

lac
ed

5.
2.

2 
T

ur
n 

in
 a

ll 
m

ar
ke

tin
g 

el
ec

tr
on

ic
s, 

in
cl

ud
in

g 
ce

ll 
ph

on
es

 a
nd

 iP
ad

s t
o 

di
st

ric
t m

an
ag

er
s 

4 2
5.

3.
1 

C
on

fir
m

 th
at

 a
ll 

ex
pe

ns
es

 a
nd

 m
ile

ag
e 

ha
ve

 b
ee

n 
su

bm
itt

ed
 fo

r p
ay

m
en

ts
2

5.
3.

2 
A

na
ly

ze
 e

nd
 o

f s
ea

so
n 

bu
dg

et
 a

nd
 m

ak
e 

re
co

m
m

en
da

tio
ns

, c
on

sid
er

in
g 

va
ria

tio
n,

 m
on

ey
 sa

ve
d 

or
 w

as
te

d
4

C
RI

T
IC

A
L

5.
4.

1 
En

d 
of

 se
as

on
 c

el
eb

ra
tio

n 
pa

rt
y

5.
4.

2 
Re

w
ar

ds
 a

nd
 re

co
gn

iti
on

 fo
r t

op
 p

er
fo

rm
in

g 
te

am
s a

nd
 c

om
pl

et
io

n 
bo

nu
s

2 2

5.
2 

In
ve

nt
or

y 
lis

t

5.
3 

Bu
dg

et
w

ra
p 

up

5.
4 

C
el

eb
ra

tio
n 

4 
M

ile
st

on
e

fo
ur

:
Ex

ec
ut

io
n

of
 1

2-
w

ee
k

m
ar

ke
ti

ng
 p

la
n

4.
3 

W
ee

ks
 1

−3
ex

ec
ut

io
n

4.
4 

M
id

 se
as

on
w

ee
ks

 4
–8

ex
ec

ut
io

n 
   

 

4.
5 

La
te

 se
as

on
w

ee
ks

 9
–1

2
ex

ec
ut

io
n 

   
 

5 
M

ile
st

on
e

fiv
e:

 E
nd

 o
f 

pr
oj

ec
t w

ra
p 

up

5.
1 

Fi
na

l r
es

ul
ts

an
d

re
co

m
m

en
da

tio
ns

 

2.
3.

1 
D

ou
bl

e 
ch

ec
k 

lis
t a

nd
 p

ac
k 

al
l m

at
er

ia
ls

2.
3.

2 
A

rr
iv

e 
tw

o 
ho

ur
s e

ar
ly

 a
nd

 c
he

ck
 o

ve
rh

ea
d,

 m
ic

, s
ea

tin
g 

an
d 

ro
om

 te
m

p,
 fo

od
 a

rr
an

ge
m

en
ts

, a
nd

 si
gn

 in
 sh

ee
ts

2.
3.

3 
A

ss
ig

n 
ea

ch
 a

m
ba

ss
ad

or
 to

 o
ne

 o
f t

he
 g

eo
gr

ap
hi

ca
l a

re
a 

gr
ou

ps
 o

f fi
ve

 o
ffi

ce
s t

o 
co

ve
r

2.
3.

4 
A

ss
ig

n 
ea

ch
 B

A
 to

 o
ne

 o
f t

he
 fo

llo
w

in
g 

m
ar

ke
tin

g 
ch

an
ne

ls 
fo

r t
he

 e
nt

ire
 d

ist
ric

t. 
N

ot
e 

ea
ch

 B
A

 w
ill

 la
te

r b
e

re
sp

on
sib

le
 to

 a
dd

 c
on

ta
ct

s a
nd

 e
ve

nt
s t

o 
th

e 
te

am
's 

G
m

ai
l c

al
en

da
r (

to
 re

du
ce

 re
w

or
k)

. 

1 2 1
C

RI
T

IC
A

L

1
C

RI
T

IC
A

L

BA
 1

—
C

ha
m

be
r o

f c
om

m
er

ce
 c

os
ts

, c
on

ta
ct

s, 
fe

es
, m

ee
tin

g 
da

te
s, 

ev
en

ts
4

BA
 2

—
A

ll 
sc

ho
ol

 c
al

en
da

rs
, c

on
ta

ct
s, 

in
cl

ud
in

g 
bo

os
te

r c
lu

bs
 a

nd
 o

rg
an

iz
at

io
ns

0
BA

 3
—

C
ity

 sp
on

so
re

d 
ca

le
nd

ar
s, 

ev
en

ts
 a

nd
 c

on
ta

ct
s

0
BA

 4
—

N
on

pr
ofi

ts
 o

rg
an

iz
at

io
ns

 a
nd

 H
ea

lth
 F

ai
rs

 
0

BA
 5

—
M

ul
tic

ul
tu

ra
l, 

La
tin

o 
or

ga
ni

za
tio

ns
 a

nd
 e

ve
nt

s
0

T
ot

al
 h

ou
rs

 tr
ai

ni
ng

 m
ee

tin
g 

9
9

2.
4.

1 
En

su
re

 c
om

m
un

ic
at

io
n 

pl
an

—
C

on
fir

m
 e

m
ai

ls 
an

d 
co

nt
ac

t i
nf

or
m

at
io

n
2.

4.
2 

Se
nd

 o
ut

 tr
ai

ni
ng

 re
ca

p 
to

 B
A

s a
nd

 a
sk

 fo
r f

ee
db

ac
k

2.
4.

3 
Se

nd
 tr

ai
ni

ng
 u

pd
at

es
 to

 m
an

ag
em

en
t, 

offi
ce

 m
an

ag
er

, m
ar

ke
tin

g 
te

am
 a

nd
 st

ak
eh

ol
de

rs
 in

cl
ud

in
g

m
in

i n
ew

sle
tt

er
 fe

at
ur

in
g 

ne
w

 m
ar

ke
tin

g 
te

am
, p

ho
to

s a
nd

 re
ca

p 
of

 su
cc

es
sf

ul
 tr

ai
ni

ng

2
C

RI
T

IC
A

L
2 4

T
ot

al
 h

ou
rs

 8
8

3.
1.

1 
Pr

ep
ar

e 
pr

el
im

in
ar

y 
sc

he
du

le
s f

or
 w

ee
kl

y 
ph

on
e 

m
ee

tin
gs

, w
ee

kl
y 

re
ca

p 
an

d 
re

po
rt

s p
ro

ce
du

re
3.

1.
2 

Ea
ch

 te
am

 m
em

be
r c

on
du

ct
s 2

 d
ay

 re
se

ar
ch

, a
dd

in
g 

re
su

lts
 to

 d
ist

ric
ts

 G
m

ai
l c

al
en

da
r

3.
1.

3 
C

on
ta

ct
 e

ve
nt

 o
rg

an
iz

er
s, 

pa
y 

an
d 

co
nfi

rm
 e

ve
nt

s
3.

1.
4 

C
om

pi
le

 a
 ro

ug
h 

dr
af

t o
f t

he
 1

2 
w

ee
ks

 a
ct

iv
at

io
n 

fr
om

 1
/1

5/
15

 to
 4

/1
5/

15
3.

1.
5 

Su
bm

it 
th

e 
12

 ro
ug

h 
dr

af
t o

f t
he

 1
2-

w
ee

k 
pl

an
 to

 re
gi

on
al

 a
nd

 d
ist

ric
t m

an
ag

er

6 80
C

RI
T

IC
A

L
10

C
RI

T
IC

A
L

4 1
C

RI
T

IC
A

L
3.

2.
1 

 M
on

da
y—

Su
bm

it 
re

ca
ps

, c
on

du
ct

 re
se

ar
ch

 an
d 

re
po

rts
, t

ea
m

 co
nf

er
en

ce
 ca

ll,
 em

ai
l o

ffi
ce

s w
ith

 m
ar

ke
tin

g s
ch

ed
ul

e 4
 ×

 5
3.

2.
2 

T
ue

sd
ay

—
W

ed
ne

sd
ay

 d
ay

s o
ff 

un
le

ss
 sp

ec
ia

l e
ve

nt
s a

re
 o

cc
ur

rin
g

3.
2.

3 
�

ur
sd

ay
 a

m
—

T
ea

m
 m

ee
tin

g,
 P

ac
k 

in
ve

nt
or

y
3.

2.
4 

�
ur

sd
ay

 1
pm

–5
—

A
ct

iv
at

io
n 

by
 v

isi
t t

o 
offi

ce
 o

ne
, t

ra
in

 th
e 

offi
ce

 te
am

 w
ith

 n
ew

s, 
ev

en
t s

up
po

rt
s, 

re
su

lts
 ×

 5
3.

2.
5 

 F
rid

ay
–V

isi
t 3

 o
ffi

ce
s a

nd
 tr

ai
n 

th
e o

ffi
ce

 te
am

s w
ith

 n
ew

s, 
co

nfi
rm

 ev
en

t s
up

po
rt

, r
es

ul
ts

 (2
 h

ou
rs

 p
er

 o
ffi

ce
 v

isi
t) 

× 
5

3.
2.

6 
Sa

tu
rd

ay
–S

un
da

y—
A

ct
iv

at
e 

at
 lo

ca
l e

ve
nt

s, 
vi

sit
in

g 
on

e 
offi

ce
 ×

 5

6
C

RI
T

IC
A

L
0 4 4 8 10

3.
3.

1 
C

he
ck

 c
ur

re
nt

 in
ve

nt
or

y 
an

d 
or

de
r a

ny
 m

iss
in

g 
ite

m
s

3.
3.

2 
Ev

en
t s

et
 u

p 
m

at
er

ia
ls 

ch
ec

k–
fu

ll 
te

nt
, w

ei
gh

ts
, a

nd
 c

om
pl

et
e 

in
ve

nt
or

y 
ch

ec
k 

sh
ee

t
3.

3.
3 

M
ov

e 
la

rg
er

 it
em

s t
o 

a 
ce

nt
ra

lly
 lo

ca
te

d 
offi

ce
 fo

r s
to

ra
ge

, w
ith

 in
ve

nt
or

y 
ch

ec
k 

ou
t p

ro
ce

du
re

 p
os

te
d 

on
 th

e 
w

al
l 

4 2 2

3.
2 

W
ee

kl
y

am
ba

ss
ad

or
sc

he
du

le
 

2.
3 

T
ea

m
 k

ic
k 

off
an

d 
cr

os
s

fu
nc

tio
na

l
tr

ai
ni

ng
 

2.
4 

Es
ta

bl
ish

 th
e

co
m

m
un

ic
at

io
n

pl
an

 

3 
M

ile
st

on
e

th
re

e:
Pr

ep
ar

in
g 

th
e

m
ar

ke
ti

ng
ac

ti
va

ti
on

s
pl

an
 

3.
1 

Pr
ep

ar
in

g
th

e 
12

-w
ee

k
pr

oc
es

s p
la

n 

3.
3 

M
at

er
ia

l
in

ve
nt

or
y

ch
ec

k 

Fi
gu

re
 1

2.
9 

(C
on

ti
nu

ed
) 

W
B

S.



186 ◾ Lean and Agile Project Management

This is a quick way to develop a draft of a project plan:

 1. Create a task list and WBS (Figure 12.9)
 2. Indent or out-dent tasks to finalize the WBS
 3. Enter task durations or work estimates
 4. Create dependencies between tasks
 5. Assign resources
 6. Pass the draft around for feedback

Risk management should be one of the considerations in the Analyze 
phase when compiling a list of possible solutions. It is particularly impor-
tant in the project plan phase. Risk management not only manages threats, 
but often alerts the project manager to additional process improvement 
opportunities.

The Improve phase, for an instructor, is often the easiest phase to teach. 
This is because it is the strictest phase of the DMAIC model and really does 
not offer as much flexibility. Solutions are chosen, a project plan is devel-
oped, and the solution is rolled out. Each of the steps requires mistake 
proofing. How much to mistake proof the project plan depends entirely on 
the complexity of the project itself.
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Chapter 13

Making the DMAIC Model 
More Lean and Agile: Control

Define, Measure, Analyze, Improve, Control.

To enter the Control phase, an improvement has to be shown and docu-
mented. This does not mean the project has been completed. There are a 
number of closeout activities that are performed in the Control phase. The 
Control phase is also responsible for showing a plan to sustain the process 
improvement.

The first activity in the Control phase is to articulate the improvement in 
dollars. This is easy if the tool used to show the current process state in the 
Measure phase was financial. If the tool used to show the current state is 
not in dollars, a financial impact statement must be compiled. For example, 
in Measure if the sigma level was 3.0 and the process improvement yielded a 
4.0 what does that mean in dollars? If a scorecard was used in the Measure 
phase and the score was represented as a letter grade of “C” but after the 
process improvement the process is not rated as an “A” what does that mean 
financially?

The second activity in the Control phase is to develop a sustainability 
plan. How can the company keep the process improvement in place? What 
are the red flags that should be watched? This may also include a transition 
plan.
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Finally, all the activities usually associated with project closure should be 
considered:

Key tools:
– Return on investment (ROI) formula
– Sigma calculations
– Control charts
– Transition plan template

Tasks in this phase may also include the following:
– Developing a transfer plan
– Handing off the responsibility to the process owner
– Verifying things such as benefits, cost savings, and potential for 

growth
– Closing out the project
– Finalizing the documentation
– Celebrating!

The Control phase includes normal activities done whenever a project is 
closed, such as recording the best practices or notifying team members and 
the company that the project has been completed. Ultimately, the purpose of 
the Control phase has three basic characteristics.

First, it is to verify and communicate the process improvement. This is 
usually demonstrated by showing the ROI or increase in sigma level. Keep 
in mind that the calculation for ROI and, therefore, the definition, can be 
modified to suit the situation.

ROI Calculations

ROI calculations can be easily manipulated to suit the user’s purposes, and 
the result can be expressed in many different ways. When using this metric, 
it is imperative to understand what inputs are being used. The traditional 
formula is simple: ROI = net profit after taxes ÷ total assets. Another popu-
lar way to calculate ROI = the benefit (return) of an investment is divided 
by the cost of the investment; the result is expressed as a percentage or a 
ratio.
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ROI Formula

Showing and documenting the process improvement is imperative. This 
needs to be demonstrated in a way that the new owner understands. Using 
sigma levels to show how the sigma has increased is also suggested. Control 
charts, discussed in the Analyze phase, are a quick way to help the new 
process owner watch the process stability.

Sustainability

The Control phase is used to communicate the plan for keeping the 
improved process in control and stable. In some companies, a control plan 
methodology or a control form may be in place. When creating the control 
plan from scratch, remember that the objective is simply the steps needed 
to keep the process improvement in place. The guide should be written in 
basic terms to include the dates and the times when certain activities should 
occur. A control plan has two major components:

 ◾ How processes are standardized
 ◾ How procedures are documented

This may include a transition plan for the new owner. Even if the project 
manager plans to continue monitoring the process, this documentation is 
required. A transition plan gives the new process owner all the information 
needed to move forward. The transition plan is the document that would 
explain how to contact resources and how to use any tools presented in the 
control plan.

A strong transition plan includes the following:

 ◾ An introduction
 ◾ The scope
 ◾ Transition activities
 ◾ Roles and responsibilities
 ◾ References and attachments
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The transition plan provides the framework for identifying, planning, and 
carrying out activities. The purpose of transition planning is to ensure a 
seamless and continuous service when changing hands to new providers.

Example of Transition Plan
Transition Plan—Template

Step 1: Assess your partnership—Identify committee team members and their affiliation. Designate a leader.

Committee Members Affiliation

________________________________________              ________________________________________

________________________________________              ________________________________________

________________________________________              ________________________________________

________________________________________              ________________________________________

________________________________________              ________________________________________

________________________________________              ________________________________________

________________________________________              ________________________________________

Designated Leader: ___________________________________________

Step 2: Identify goals–Fill in goals for your transition team below.

1. ___________________________________________________________________________________________

2. ___________________________________________________________________________________________

3. ___________________________________________________________________________________________

4. ___________________________________________________________________________________________

Step 3: Assess what’s happening now—Complete matrix with current transition activities practiced in your community, 
deciding what type of connection it fosters and the focus of the activity. You may have some blank boxes.

Step 4: Identify data on current practices–Complete the last column of the matrix with evidence you have that 
practices are or are not working
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Type of 
connection Sharing information

Building relational 
supports

Fostering alignment 
between settings

Evaluation
(Step 4)

Child–School

Family–School

School–School

School–
Community



192 ◾ Lean and Agile Project Management

Step 5: Plan and prioritize—Reevaluate your goals, create new ones if necessary, and plan steps to take.  Brainstorm 
up to four activities that could either address areas in need or intensify areas already focused on. Consider the type 
of connection, type of activity, when in the year they would occur, who needs to be involved to make them happen, 
possible barriers and who is responsible for follow-up. 

Revised/refined goals (if necessary):

1. _____________________________________________ 2. _____________________________________________

3. _____________________________________________ 4. _____________________________________________

Goal 
addressed

Type of 
connection and 
type of activity

Transition 
activity

When does 
activity occur?

Who needs to 
be involved?

Potential 
barriers

Who is 
responsible for 

follow-up?

From the activities identified, choose one and develop a detailed timeline

Individual transition activity timeline for: _________________________________________________________

Date to be initiated Activity Who is responsible Feedback
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Transition activity ideas by connection

Type of connection Transition activity

Child–School Establish a connection between the preschool child and kindergarten teacher
Create a connection between the child and the kindergarten using special school 
functions
Have children practice kindergarten rituals in preschool 
Incorporate preschool activities into the kindergarten year
Encourage the preschool teachers to stay in contact with their former students
Encourage kindergarten support staff to visit preschool children
Spring kindergarten orientation for preschool children 
Establish peer connections within the preschool class
Establish connections with peers who will be in kindergarten
Establish preschool peer connections with kindergarten peers

Family–School Contact families during first few days of preschool and kindergarten
Assess family needs
Maintain periodic contact with the family
Connect the family to community resources
Encourage family participation in home learning activities
Encourage family participation in the classroom and at school events
Regular family meetings 
Family meetings about transition issues
Sharing of information about individual children among the family, preschool 
teacher and kindergarten teacher
Newsletter and resource materials
Send letters home
Two way communication set-up 
Spring orientation about kindergarten for pre-k families
Individual meetings between teachers and families
Parent orientation after preschool and kindergarten start

School–School Foster inter-school collaboration about programs and classroom practices 
Pre-k teacher visits kindergarten classroom
Kindergarten teacher visits pre-k classroom
Pre-k and kindergarten personnel communicate about curriculum 
Pre-k and kindergarten teacher connect about a specific child
Share written records
Align curriculum 
Align early learning standards

Community Build useful policies related to transition
Identify and communicate community expectations for children
Establish policy coordination through inter-agency connections
Establish child-specific coordination through inter-agency connections
Add other community members to the transition team (e.g., pediatricians, pastors, 
media, etc.)

The deliverables in this phase focus on documentation. Processes are 
standardized. Procedures must be consistent. Transfer of ownership is estab-
lished, and project closure is completed.

Tansfer of ownership examines a number of areas. The purpose of the 
transfer of ownership document is to establish day-to-day responsibili-
ties. It contains checks and balances to make sure the process continues to 
improve. A good plan would also include components such as knowledge 
and learning. It may even include job descriptions, staffing information, and 
where to locate future benchmarking data.
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Success in this phase depends upon how well the previous four phases 
were implemented. A strong emphasis is placed on change management. 
The team develops a project hand-off process and training materials to guar-
antee long-term performance.

There are many factors that could affect the adjusted inputs and output. The 
process needs to stay in control, which is the most critical factor of this phase.

Showing and documenting standardization is an important part of the 
Control phase. Standardization enables high-quality production of goods 
and services on a reliable, predictable, and sustainable basis. Standardization 
is making sure that all elements of a process are performed consistently. 
Standardization allows the reduction of variation and makes the process 
output more predictable. It provides a way to trace problems and provides 
a foundation for training. It also gives direction in the case of unusual con-
ditions. Standardization can even be the main objective, especially if the 
project was designed to meet ISO requirements.

Questions in the tollgate for control might be the following:

 ◾ What process controls are being implemented?
 ◾ Who is the process owner?
 ◾ How often will the transition plan be revisited?
 ◾ What is the expected improvement in the terms of cost reduction?

Finally, the Control phase is about developing and capturing best prac-
tices. The term is used frequently in the fields of health care, government 
administration, education systems, and project management.

An area that is addressed in the Control phase is a response plan. What 
are the critical parameters to watch? Is there a closed-looped system, mean-
ing that nothing can fall through the cracks? Does a troubleshooting guide 
or frequently asked questions document need to be prepared?

In the Control phase, document retention practices of the company 
should be considered. A document retention program involves the systematic 
review, retention, and destruction of documents received or created in the 
course of business. How the document retention program is implemented 
involves the balancing of potentially competing interests, such as legal obli-
gations, efficiency considerations, and prelitigation concerns.

Some companies have an automated process. These systems partner 
well with the Lean Six Sigma theory because Lean Six Sigma is designed to 
eliminate waste and speed up processes. If these principles are applied to 
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document retention it will yield immediate results. Electronic record man-
agement is a key component of success.

There are a number of compliance issues that govern how long docu-
ments should be retained for particular industries. Many companies face 
problems with document retention. This is an excellent opportunity for 
process improvement. How a company manages their documents can deter-
mine the future success of other process improvement programs.

The sheer volume of business information has increased over the past 
decade. Even email messages are now considered to be corporate records. 
Companies that are able to implement a successful document retention strat-
egy realize significant savings.

There are several opportunities for process improvement:

 ◾ Is there a reliable and valid indexing system in place?
 ◾ Can documents (including email messages) be reproduced upon 
request?

 ◾ Is there a data repository as well as a backup system?

5S Plans

As mentioned early in the book, 5S is a physical organizational system. 
Although 5S may be implemented before the DMAIC process begins, it may 
also be used to sustain the overall improvement or be used as a suggestion 
at the end of a project.

5S is a popular Lean Six Sigma tool that is designed to instill a sense of 
responsibility in employees and promote a disciplined approached. The orig-
inal Japanese terms seri, seiton, seiso, seiketu, and shitsuke, used to describe 
the 5S model, are frequently replaced by a variety of English words. The 
attempt to develop English equivalents, starting with first letter “S” has some-
times caused translation confusion for those trying to implement the model.

For example, almost all English translations of the 5S model will use the 
word sort as the first S, rather than the Japanese word seri. Seri is translated 
as “the identification of the best physical organization of the work place.” Seri 
(or sort) is often accomplished by discarding all unnecessary items. In English, 
however, the word sort is often used to mean “to place in different piles.” The 
activity of placing items in different groups happens in the second S, known 
as seiso. Seiso is technically intended to arrange things in various piles or bins. 
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In some models seiso, once again in keeping with the S theme, is referred to 
as systemic arrangements. In other models, it is called set in order. Shine, the 
third S, is referred to as spic and span in other models, which is a more accu-
rate translation of the Japanese word seiso. In this article, the terms sort, set in 
order, shine, standardize, and sustain will be used to represent the 5S model.

The first opportunity to maximize success, when implementing a basic 5S 
program, is for the facilitator to clearly explain the definitions and use words 
that the employees identify with.

Some companies have decided to use the 5C model (clear out, configure, 
clean and check, conformity, customize and practice), which is very similar 
to 5S but has an easier vocabulary for English speakers to digest.

The next step in maximizing a basic 5S program is to study the com-
pany’s infrastructure and decide how 5S can best fit in the existing 
improvement structure. This should be followed with constant, but brief, 
communications to the workforce explaining the 5S initiative. Several for-
mats should be considered, such as email, electronic bulletin boards, and 
articles in the company newsletter.

The leadership team should be trained in the overall concept, and 
employees directly involved should be trained on each area of 5S. In the 
first step, sort, one of the main objectives is to discard unnecessary items. 
Employees should understand the criteria for making this decision. In the 
second step, one of the main objectives is called set in order, which means 
to place things in the right places. Will a color-coding system be used, or 
will a system be used in which the items most frequently accessed will 
be placed in the most convenient area? In the third step, shine, piles are 
revisited, reexamined, and often cleaned or refurbished. Once again, what 
are the requirements? For example, art items may have a certain way they 
should be handled. Chemicals may have certain safety criteria.

Educating employees in the standardization and sustain phase may be 
facilitated by a series of workshops but may also be satisfied with solid, 
easy-to-understand documentation. For example, in the fourth step of stan-
dardization, employees could be introduced to a diagram showing visual 
controls and be invited to discuss areas of risk. For the final step, sustain, 
employee training may consist of frequent updates of the success of the sys-
tem through the company newsletter or targeted emails.

Clearly, one way to maximize the success of a 5S program is to ensure each 
employee has the appropriate amount of education. This would also include 
those facilitating the project. Facilitators and leaders of the 5S effort should have 
a strong understanding of project management and deployment plans.
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The best way to gain buy-in to a 5S program is to start with a pilot that 
actually shows results. Select a small area or a neglected area that can show 
benefits within one week of implementation. All companies have a supply 
room or filing systems that could use a quick facelift. Cleaning up the supply 
closet is a simple way to visually show the benefits of the 5S program.

Before embarking on an enterprise-wide implementation, develop a full 
rollout plan and discuss with all parties involved. Once the rollout begins, 
be sure to collect best practices along the way for future projects.

Closeout Activities

Most of the closeout activities necessary in a process improvement project 
are the same as any project. These include the following:

 ◾ Informing all parties (employees, vendors, etc.) that the project has 
been completed

 ◾ Recording best practices
 ◾ Updating documentation

However, every project is different. Closeout activities may vary. Often 
knowing this information as early as the Define phase can help the project 
manager know how to include these activities in the project plan.

Summary of DMAIC

DMAIC is an acronym for five interconnected phases: Define, Measure, 
Analyze, Improve and Control. It is a Six Sigma business philosophy that 
employs a client-centric, fact-based approach to reducing variation in order 
to dramatically improve quality by eliminating defects and, as a result, 
reduce cost.

The Define phase is where a team and its sponsors reach agreement on 
what the project is and what it should accomplish. The outcome includes the 
following:

 ◾ A clear statement of the intended improvement (project charter)
 ◾ A high-level map of the processes (SIPOC)
 ◾ A list of what is important to the customer (CTQ)
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The tools commonly used in this phase include the following:

 ◾ Project charter
 ◾ Stakeholder analysis
 ◾ Suppliers, inputs, process, output, and customers (SIPOC) process map
 ◾ Voice of the customer
 ◾ Affinity diagram
 ◾ Critical-to-quality (CTQ) tree

The Measure phase builds factual understanding of existing process con-
ditions. The outcome includes the following:

 ◾ A good understanding of where the process is today and where it needs 
to be in the future

 ◾ A solid data collection plan
 ◾ An idea of how data will be verified.

The tools commonly used in this phase include the following:

 ◾ Prioritization matrix
 ◾ Process cycle efficiency
 ◾ Time value analysis
 ◾ Pareto charts
 ◾ Control charts
 ◾ Run charts
 ◾ Failure mode and effects analysis (FMEA)

The Analyze phase develops theories of root causes, confirms the theo-
ries with data, and identifies the root cause(s) of the problem. The outcome 
of this phase includes the following:

 ◾ Data and process analysis
 ◾ Root cause analysis
 ◾ Being able to quantify the gap opportunity

The tools commonly used in this phase include the following:

 ◾ Five whys analysis
 ◾ Brainstorming
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 ◾ Cause and effect diagram
 ◾ Affinity diagrams
 ◾ Control charts
 ◾ Flow diagram
 ◾ Pareto charts
 ◾ Scatterplots

The Improve phase demonstrates, with fact and data, that the solutions 
solve the problem.

The tools commonly used in this phase include the following:

 ◾ Brainstorming
 ◾ Flow charting
 ◾ FMEA
 ◾ Stakeholder analysis
 ◾ 5S method

The Control phase is designed to ensure that the problem does not reoc-
cur and that the new processes can be further improved over time.

The tools commonly used in this phase include the following:

 ◾ Control charts (covered in the Measure phase)
 ◾ Flow diagrams (covered in the Analyze phase)
 ◾ Charts to compare before and after such as Pareto charts (covered in 
the Measure phase)

 ◾ Standardization

The control process involves quality and statistical concepts that have 
existed for decades. However, the advent of quality control software makes 
the process simple enough for anyone to perform.

Variation is everywhere, and it degrades consistent, good performance. 
Valid measurements and data are required foundations for consistent, break-
through improvement.

Having a standard improvement model, such as DMAIC, provides 
teams with a roadmap. The DMAIC is a structured, disciplined, rigorous 
approach to process improvement consisting of the five phases mentioned, 
and each phase is linked logically to the previous phase as well as to the 
next phase.
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Other benefits of using the DMAIC model often include the following:

 ◾ Better safety performance
 ◾ Effective supply chain management
 ◾ Better knowledge of competition and competitors
 ◾ Use of standard operating procedures
 ◾ Better decision making
 ◾ Improved project management skills
 ◾ Sustained improvements
 ◾ Alignment with strategy vision and values
 ◾ Increased margins
 ◾ Greater market share
 ◾ Fewer customer complaints



IVLEAN AND AGILE 
LEADERSHIP 
AND ETHICS

This is for the Lean and Agile Leadership and Ethics Introduction.
The topics surrounding Leadership and Ethics are included in this work, 

because Lean Thinking (Lean) and Agile Techniques (Agile) bring impor-
tant considerations to these subjects. These chapters are also reminders that 
general attitudes toward Leadership and Ethics have changed in the past 
decade. Whereas there are a bevy of leadership models, it appears that the 
only agreement about leadership is that there are no one-size-fits-all solu-
tions. It takes work to inspire and motivate a team. 

Then, there is the issue of political correctness. Most Project Managers 
(PMs) would agree that it isn’t right to hurt someone’s feelings, veracity, or 
show disrespect in any way. But, unfortunately, there are those employees 
who take advantage of the situation or misunderstand a PM’s intentions. It is 
not uncommon for comments to be taken out of context or simply distorted.

There is little that can be done by PMs if a team member is willing to 
lie or misrepresent the truth. This is an unfortunate reality. PMs have to 
hope, in these cases, that the team or company is aware of the PM’s per-
sonal integrity and move to dismiss the issue. However, much can be done 
if the problem involves a miscommunication. Lean and Agile tools can be 
employed as problem-solving models as well as communication strategies.

Change, discussed in this section, has also benefited from Lean and Agile. 
Both philosophies promote fluid or incremental change as opposed to cor-
porate edicts. It-is-my-way-or-the-highway statements are strongly discour-
aged, and team members take part in conversations about change. Opinions 
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matter. Lean and Agile make an effort to capitalize on employee strengths 
rather than assign tasks to those not prepared to handle that job. This leads 
to less conflict.

There are dozens of management fringe issues associated with leadership 
and ethics. For example, many companies have, or are considering, some 
type of social responsibility program (SRP). Technically the term Corporate 
Social Responsibility (CSR) is a form of corporate self-regulation integrated 
into a business model. However, the term SRP is now often used to describe 
any altruistic effort the company may make to enhance the community. This 
normally takes the form of a volunteer program. 

Historically, these programs are rarely formalized. Although they meet 
the criteria of being a project, project metrics are not assigned. Discussions 
as why that effort was chosen are not documented so they lack repeatabil-
ity. Sometimes these well-meaning thoughts backfire. For example, at one 
time, it might have been a good idea to deliver turkeys to the homeless at 
Thanksgiving. But what if several other companies, in your area, had the 
same idea? Duplicating an effort is never efficient. SRPs also need meaning-
ful metrics and a business case recorded just like any other project. 

Team communication can be complex and difficult at times. But PMs who 
are mindful of interactions relating to topics such as leadership, ethics, and 
change are the same PMs who are able to finish projects better, faster, and 
more cost-effectively. 
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Chapter 14

Ethics and Social 
Responsibility

What Project Managers Should Know About Ethics 
and Values in a Lean and Agile Environment

When Alice, the heroine of the famed Lewis Carroll novel, decides to engage 
in the game of croquet, she is simply coming along to play. Everything goes 
terribly wrong, and the game is never completed because of the inconsider-
ate actions of the other player. Whereas the Queen, as well as other players, 
act in an outrageous way, the moral of the story is certainly that in order to 
accomplish things, people must work together respectfully and efficiently.

Ethics is motivated by the ideas of right and wrong. It is the philosophi-
cal study of moral values and rules. Business ethics also involves a com-
pany’s compliance with legal standards and adherence to internal rules and 
regulations.

Values are the beliefs of a person or social group in which they have an 
emotional investment (either for or against something). Values are the ideas 
we have about what is good and what is bad and how things should be.

Business principles may be referred to using any combination of state-
ments, such as mission, vision, values, or code of conduct. Without 
the proper moral and ethical framework in place, these statements are 
meaningless.

In fact, making these statements public can be more damaging than help-
ful to an organization that is not prepared to “walk the talk.”
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What is the difference between values and ethics? According to Frank 
Navran, “Values are our fundamental beliefs or principles. They define what 
we think is right, good, fair, and just. Ethics are behaviors and tell people 
how to act in ways that meet the standard our values set for us.”

Too often, the subject of ethics and values is reduced to rules. Often rules 
are put in place that managers are allowed to bypass or dismiss. It is almost 
too simplistic to say that if a corporation’s words and deeds don’t match 
their ethics or code of conduct policies a values-based culture does not have 
chance to exist. In its simplest terms, it is “what you do, how you do it, and 
when and what you say,” that determines the foundation of the organization.

In the last decade, the term corporate social responsibility (CSR) has 
become popular. Generally, CSR is defined as “achieving commercial success 
in ways that honor ethical values and respect people, communities, and the 
natural environment.” CSR means addressing the legal, ethical, commercial, 
and other expectations society has for business and making decisions that 
fairly balance the claims of all key stakeholders.

There are a vast number of councils, coalitions, international organiza-
tions, and private enterprises dedicated to the CSR. CSR includes issues 
related to business ethics, community investment, environment, governance, 
human rights, the marketplace, and the workplace.

Ethics

Warren Buffet was asked what the three key attributes of corporate lead-
ers were. He said, “integrity, intelligence, and energy—without the first, the 
other two will kill you.”

Ethics is the standard of conduct that guides decisions and actions, based 
on duties derived from core values. Ethics, integrity, and trust all start at the 
top. However, the initial discussion regarding these topics often originates in 
the human resources (HR) department.

Both the NYSE and the NASDAQ require a “code of business conduct and 
ethics” covering all employees, officers, and directors.

The Sarbanes–Oxley Act requires a public company to disclose whether 
it has an ethics code for senior financial managers, which includes the CEO. 
Having training in place that addresses these employee responsibilities 
would help minimize exposure.

Compliance with this act is very serious. Some larger companies claim 
that it costs an average of $16 million each year to comply with regulations. 
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Sarbanes-Oxley imposes criminal penalties for corporate governing and 
accounting lapses.

There are key questions that should be considered before embarking on 
any discussion in this area, such as the following:

 ◾ Do managers know and believe in the corporate mission?
 ◾ Are managers committed to the mission?
 ◾ How do managers demonstrate their commitment?
 ◾ Usually, the HR role in the discussion of ethics is that of facilitator.

HR might also develop the message and/or be charged with deploying 
and delivering the message. Too often, this is done by simply providing doc-
uments that must be read and signed by the employee. Ethics programs can 
be as simple as signing a document or as thorough as discussions, follow-
up, and evaluations via focus groups.

Developing a set of principles that a company can live by (that honestly 
guides decision making) is no simple task. It involves soul searching. Many 
companies are not prepared to engage in this type of activity.

Traditionally, ethics policies have been inserted into employee handbooks 
or presented as a separate document to new employees on their first day 
of employment. Sometimes, this is the extent of the training. However, in 
recent years, there has been a stronger emphasis placed on the subject of 
ethics. Project managers should take a proactive approach and reexamine 
these policies.

A new trend involves consultants and self-employed contractors writing 
their ethics policies and including these statements in the contract.

A good policy or procedure may enhance culture once it is deployed. 
A clearly stated and published policy of required and prohibited employee 
activity will create a stable working environment.

A confusing policy may have the opposite effect. Policies may also be 
abused, distorted, and neglected. Most of the exposure in ethics policies 
results from policies that have been in place for a number of years and that 
have never been reviewed or revised. Policies need to be updated periodi-
cally because state and federal laws continue to change.

The term workplace ethics has become popular. This catch-all term 
can cover anything from sexual harassment to civil rights infractions 
to privacy concerns. Workplace ethics are the standards by which a 
company dictates how employees should treat each other and the busi-
ness. Managers may also hear the term business ethics, which refers to a 
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company’s attitude and conduct toward its employees, customers, commu-
nity, and stockholders.

Workplace ethics topics may include discussion regarding race and gen-
der. Involuntary stereotypes affect the way we deal with other people. Often 
attitudes, such as ridicule, put-downs, and accusations, normally discussed 
in classes on harassment are finding their way into discussions regarding 
workplace ethics.

Global and international ethics policies are designed to speak for the 
company. There are specific industries, such as health care, that must con-
sider the impact of their statements when working with different cultures 
and religions.

As a project manager, the role may be limited to having the employee 
sign a statement that they have read the ethics or code-of-conduct policy. 
However, it is important to understand and to be able to explain the com-
pany’s program.

Many public companies have taken the opportunity to update their code 
of ethics partially in response to the Sarbanes-Oxley Act of 2002—a law 
designed to improve corporate accountability. It is important as a project 
manager to stay abreast of and understand new developments.

Due to the many corporate scandals, recent graduates are inquiring about 
company ethics during the initial interviewing process. Increasingly, even 
seasoned applicants are concerned about corporate ethics policies.

A company’s base philosophy may also be a consideration for many 
candidates. In these cases, recruiters for publicly held companies can 
demonstrate how compliant the company is with regulations. Privately 
held companies can stress stability in the market and tie it to their ethical 
practices.

Ideally, a company should talk about its ethics and company philosophy 
when presenting the history of the company to the applicant.

As long ago as Aristotle’s Nicomacean Ethics and Plato’s Meno, there have 
been two moral questions posed. One involves action and the other involves 
character:

 ◾ How should I act?
 ◾ What type of person should I be?

Can adult character be developed? This is a debate psychologists 
have never settled. Most psychologists will agree, however, that there 
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are four major questions to be addressed when focusing on character 
development:

 ◾ What is good character?
 ◾ What causes or prevents it?
 ◾ How can it be measured so that efforts at improvement can have cor-
rective feedback?

 ◾ How can it best be developed?
 ◾ Psychologists generally agree that the factors influencing character 
development the most are the following:
– Heredity
– Early childhood experience
– Modeling by important adults and older youth
– Peer influence
– The general physical and social environment
– The communications media
– What is taught in the schools and other institutions
– Specific situations and roles that elicit corresponding behavior

Individual character development education is the long-term process of 
helping individuals to be motivated to live by a set of ethical standards. 
These programs are often too complicated and time-consuming for busi-
nesses to adopt. Rehabilitation is certainly a type of character development 
education.

Corporate character development programs, such as peer reviews, lunch 
discussions with managers, and participating in case studies do appear to be 
effective in refining behavior.

These programs also might include a formal code of ethics or code of 
conduct statement.

In addition to simply scaring applicants, corporate scandals in 2002 and 
2003 provide a stark reminder of the catastrophic risks involved with busi-
ness ethics failures. Critics of formal ethics training courses will say that 
ethics is not a program but rather a group of habits. There is a tendency to 
direct ethics and ethics training conversations toward the executive team, 
however, ethics impacts everyone.

Providing employees incentives that are solely linked to performance or 
financial success often leads to unethical behavior. The fear of not meet-
ing the bottom line can cause even the most honorable employee to stray. 
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Tangible rewards must exist for those who approach business from an ethi-
cally aware and ethically inspired focus. It is important to create a culture in 
which ethical behavior is the only option.

Recognition in general is an important component of an organization’s 
total rewards program. There is evidence validating that rewards programs 
help in reducing turnover, increasing productivity, and creating a positive 
work environment.

It is important to recognize that the scope of business ethics has 
expanded to encompass a company’s actions with regard not only to how it 
treats its employees and obeys the law, but to the nature and quality of the 
relationships. Ethics policies must also consider the following:

 ◾ Shareholders
 ◾ Customers
 ◾ Business partners
 ◾ Suppliers
 ◾ Community
 ◾ Environment
 ◾ Future generations

Online ways of doing business have created new ethical dilemmas. Some 
businesses use tools such as anti–money laundering auditing checklists or 
computerized complaint procedures for accounting or auditing issues. But 
the fact remains that instituting integrity and developing an ethical culture is 
the best risk management plan. In today’s environment, business ethics and 
integrity are under a microscope. The stakes are high. Companies who stay 
committed to their values will prevail.

Values

There is considerable confusion surrounding the definition of values. Kurt 
Baier, noted philosopher, stated that sociologists employ a bewildering pro-
fusion of terms, ranging from what a person wants, desires, needs, enjoys, 
and prefers through what he thinks desirable, preferable, rewarding, and 
obligatory to what the community enjoins, sanctions, or enforces.

For an individual, values may be faith- or religion-based. But, typically 
when the word value is applied to business, it can be defined as the com-
pany’s sense of character or integrity.
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Because managers in the same workgroup may define this “sense” differ-
ently, it is not always easy to identify or capture in writing.

In Building Your Company’s Vision by James Collins and Jerry Porras, core 
values are described as the essential and enduring tenets of an organization—
the very small set of guiding principles that have a profound impact on how 
everyone in the organization thinks and acts. In the authors’ words, “...core 
ideology provides the glue that holds an organization together through time.”

Values are what set companies apart from one another. These values 
should be remembered because they are core to how the company thinks, 
but they should likewise be inspiring. For example, the Build-a-Bear com-
pany refers to its values as “bearisms.” These bearisms are embraced by the 
employees. The mission statement “At Build-A-Bear Workshop®, our mission 
is to bring the Teddy Bear to life. An American icon, the Teddy Bear brings 
to mind warm thoughts about our childhood, about friendship, about trust 
and comfort, and also about love. Build-A-Bear Workshop embodies those 
thoughts in how we run our business every day.”

Many companies list their values as something that sets them apart. Other 
companies print and post their values. Many business values center on cus-
tomer focus and integrity. Whatever the corporate values are, they should be 
recorded and distributed to employees. When possible, discussion around 
company values and activities that enforce these values should be enacted.

The project manager will be looked at as the go-to person if there is no 
official HR representative.

Most companies make decisions according to a few core values. Some are 
written down, and others are implied. A written values statement communi-
cates what’s important. The statement makes it clear what managers believe. 
Values help people embrace positive change.

For managers assigned to the task of determining or validating values, 
these simple points should be kept in mind:

 ◾ In what do managers believe?
 ◾ What really matters to managers?
 ◾ What values would managers like to pass on to present and future 
employees?

 ◾ What values really govern behavior?

Leaders cannot be successful if they don’t support or believe in the values 
they promote. Without respect for the company’s values, a leader will fail 
even with the best training.
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For managers to demonstrate a commitment to company values, their 
professional profile must remain high. They should be aware of their own 
personal preferences and understand how these preferences may impact 
their decision making.

Often the improvement cycle starts with the organization’s vision, values, 
and purpose. We look at everything differently today that may result in a 
change in values and a reexamination of what is ethical.

Topics 30 years ago, such as globalization, graying of the workforce, 
and the impact of terrorism, were not part of our physical makeup. 
Telecommuting, technology, unemployment, and even the multitude of 
mergers and acquisitions has changed our core thinking.

There is a great deal of attention placed on generational differences. But 
workers of all ages may have more commonalities than differences. Most 
workers would agree that honesty and integrity are vital to successful leader-
ship. Both groups place a high premium on workplace respect.

One generational difference that does cause tension between older and 
younger workers is the question of work/balance issues. As a general rule, 
younger workers and women value work/balance opportunities more than 
older male workers who place more of a premium on job satisfaction.

Not long ago, business ethics was dedicated to compliance-based, legally 
driven codes. Training outlined, in detail, what employees could or could 
not do. Most information was focused on conflict of interest, expense 
reports, or improper use of company assets.

In the new economy, companies are creating values-based, globally 
consistent programs. These programs help employees make sound decisions 
even when they are faced with new challenges.

When thinking about the topic of this chapter, ethics and values are 
important to remember. The first step is becoming ethically aware. Evaluate 
the current ethical climate.

Next, it is important to define values. Identifying, testing, and ranking 
these values cannot be a one-person job. It requires time, employee partici-
pation, and feedback.
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Chapter 15

The Lean and Agile 
Project Manager

Being Both a Leader and a Manager

The Lean and agile project manager (PM) will benefit from becoming famil-
iar with the work of W. Edwards Deming. Deming was a pioneer in the 
quality movement and is well known for a number of works and theories 
related to process improvement and project management concepts. One of 
his most famous writings is the system of profound knowledge (SoPK).

This theory states that the following things are key to good management:

 ◾ Appreciation of the system
 ◾ Knowledge of variation
 ◾ Theory of knowledge
 ◾ Understanding of psychology

These areas are fully developed in Deming’s work, but a summary fol-
lows of the four elements.

Appreciation of a System

A business is a system. Action in one part of the system will have effects in 
the other parts. We often call these “unintended consequences.” By learning 
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about systems, we can better avoid these unintended consequences and 
optimize the whole system.

Knowledge of Variation

One goal of quality is to reduce variation. Managers who do not understand 
variation frequently increase variation by their actions.

Theory of Knowledge

There is no knowledge without theory. Understanding the difference 
between theory and experience prevents shallow change. Theory requires 
prediction, not just explanation. Although you can never prove that a theory 
is right, there must exist the possibility of proving it wrong by testing its 
predictions.

Understanding of Psychology

To understand the interaction between work systems and people, leaders 
must seek to answer questions, such as the following: How do people learn? 
How do people relate to change? What motivates people?

In the United States, we generally identify leadership and management as 
separate roles. In other countries, the lines may be blurred. The Lean and 
agile PM must be equipped to both lead and manage the process improve-
ment effort. Understanding how different cultures react to authority will 
assist the Lean and agile PM in understanding what role is most beneficial to 
the success of the project.

In some countries, such as Argentina and Brazil, it is crucial that man-
agers act like managers. Leaders and managers should not try to commu-
nicate as though they were staff members. Then again, in Australia and 
Canada, it is just the opposite. Managers are characterized as informal and 
friendly.

Basic work ethics vary as well. For example, in Austria, team members 
want clearly defined instructions with the privacy and the confidence to 
pursue their goals without interference. So simple project tracking might be 
seen as a nuisance.
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In Belgium, there is usually a desire to compromise. In China and South 
Korea, the typical business is still grounded in a Confucian philosophy. For 
example, an older person’s thoughts may be more respected than a younger 
person’s opinion. These cultural differences can be a challenge for the Lean 
and agile PM.

Assessing the leadership model of the company and how much authority 
will be given to the Lean and agile PM is just as important as understand-
ing how employees will react to the new leader or manager. Even when 
the Lean and agile PM is expected to perform in a project management role 
only, some leadership skills will be necessary to move the team forward.

Successful process improvement projects require both stellar leadership 
and solid management skills to survive in today’s economy. As Lean and 
agile PMs deal with limited resources, maintaining goodwill and the confi-
dence of the team is necessary for a positive project outcome.

Building relationships with the team is critical. Even so, communication 
styles vary from culture to culture. Generally, in Malaysia, the communica-
tion style is very polite and diplomatic. In Italy, good communication is usu-
ally loquacious.

So the challenge for the Lean and agile PM is multifaceted. How does the 
team respond to various leadership and management models? How should 
basic communication be handled within the team? These considerations 
impact everything that the Lean and agile PM is required to accomplish 
when implementing a process improvement.

Even in the Define, Measure, Analyze, Improve, and Control (DMAIC) 
model, certain cultures will react differently to each phase. In many cases, 
the Lean and agile PM must become accomplished at seamlessly moving 
from one phase to the other without a lot of fanfare. In other cultures, such 
as Denmark, it is essential that everyone feel his or her value is included. 
Keeping everyone informed is significant. So, in this case, it is important to 
share progress with the team via use of tollgates. Letting everyone on the 
team know when certain deliverables and milestones have been achieved is 
critical.

Specifying realistic goals and using common sense when determining 
available resources for the team is the responsibility of the Lean and agile 
PM. When leading the process improvement effort, relating these goals to 
the team and using the right level of sensitivity must be considered.

As noted earlier, in some countries, age is respected. In the United States, 
achievement is generally respected more. Giving vital tasks to a younger 
employee may be seen as disrespectful. Time is money in the United States. 
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In other cultures, the relationship factor must be considered to get the pro-
cess improvement project executed.

Warren Bennis said the way a person can differentiate between manag-
ers and leaders is leaders “do the right things” and managers “do things 
right.” The biggest difference between managers and leaders is the way they 
motivate the people who work or follow them. This sets the tone for other 
aspects of what they do. In most process improvement efforts, the Lean and 
agile PM must take on both roles. However, to do the right things and do 
things right require a great deal of cultural communication skill.

Some Lean and agile PMs come by both leadership and/or management 
competencies naturally. It will greatly benefit the Lean and agile PM to con-
sider their strengths and weaknesses. The Lean and agile PM who is aware 
of his or her strong leadership skills may need to step back when tasks are 
not completed and return to basic management techniques. A Lean and agile 
PM who is getting deliverables met but notices that employee morale and 
inspiration are starting to slip may need to move into leadership mode. This 
attentiveness and flexibility is hard enough to master in one’s own culture.

In many countries, the manager has a position of authority, vested in him 
or her by the company. Subordinates largely do as they are told. On the 
other hand, when Lean Six Sigma projects are in startup mode, the lean and 
agile PM needs followers more than subordinates. Followers are inspired 
to do what the leader requests regardless of whether or not the leader has 
direct control over his or her position.

Some studies suggest that managers are risk-averse whereas leaders 
appear as risk-seeking. Many cultures will not immediately understand that 
Lean Six Sigma is all about mistake proofing and reducing risk. Managers 
focus on the process and immediate efficiency more than leaders do. 
Leaders think about how they invest their time to develop the strongest tal-
ent so that those people can grow and do more and more over time. Again, 
the Lean and agile PM must learn to do both.

Motivation, recognition, and incentive programs can assist a Lean and 
agile PM to accomplish this objective. Some cultures prefer a collective 
award or no award at all. In other cultures, the role of the team is such a 
core element of employee identification that seeking out an individual con-
tributor for recognition would not be welcomed. Many employees might be 
reluctant to step forward or to be pushed into the spotlight.

Leaders are charged with building a climate for employee commitment. 
This is achieved by aligning employees to the mission, vision, and value of 
the company. Ensuring that everyone understands how his or her specific 
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role impacts the company and that each employee is encouraged to develop 
competencies is also a key to leadership.

The ability to engage employees is a crucial element of productivity, cre-
ativity, and success. Understanding communication styles and bias is neces-
sary. Being a leader—especially at the top levels of any company—is never 
easy. Leaders are expected to master, not simply learn, new skills necessary 
to run the business.

Sorting out the uncertainties and the politics of the business can be 
daunting. The length of time a leader is given to “get it” is much shorter in 
the new economy. Results are often expected immediately. The best leaders 
have the ability to make people feel appreciated. This inspires loyalty. Good 
leaders maintain control over the key decisions without micromanaging their 
staff. They know where their energy should be spent, and they avoid solving 
problems better solved at a different level.

Bill Swanson, former CEO of Raytheon, believes there are three qualities 
of leadership: confidence, dedication, and love. “If you watch true leaders,” 
Swanson states, “they’re willing to do unbelievable things for the success of 
their teams or organizations. They have a passion that people sense.”

Strong leadership is necessary to accomplish this task. Leaders must 
be willing to build alliances with employees. Lean and agile PMs have 
more exposure in this area. Because projects are designed to produce 
results in a short period of time, it is critical to gain trust and respect 
very quickly.

Leadership development is increasingly regarded as the platform needed 
to grow and improve the business. Leaders must be able to deal with the 
uncertainty of global markets, competition, and the economy. Leadership 
development also addresses how to achieve strategic goals, organize innova-
tive projects and change culture. Finally, leaders must be able to take into 
account the entire business, using technical, human resources, interpersonal, 
legal, and empathy skills.

A critical skill for leaders is the ability to manage their own  education. 
Surveys on leadership indicate that the best characteristics of a leader 
include the ability to inspire individuals and to explain the vision.

Leadership skills have become more dynamic. Leaders must make deci-
sions quickly and act within shorter time frames. They must master puzzles 
and know how to ask the right questions. Successful leaders must be able to 
handle conditions of ambiguity, complexity, and risk.

Successful leaders are stellar communicators with excellent presentation 
abilities. They continually improve their interpersonal skills, display good 
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judgment, and maintain confidentiality. Leaders make business decisions that 
focus on business results.

The Lean and agile PM may find it frustrating to know that there is no 
consistent proven approach to leadership development. There are many dif-
ferent perspectives and methods.

Most development practices focus on selected aspects rather than the 
whole. Problems stem from the fact that leadership in organizations is the 
result of a complex system of interactions.

Interactions include the leader’s own personality, characteristics of the 
follower, demands evolving over time, and a host of environmental fac-
tors. When employees are exposed to good leadership, it is easy to identify. 
Capturing that ability well enough to provide training is a different matter. 
Many believe that leadership is intuitive. There is evidence that some leaders 
are simply born with the ability. However, there is still strong evidence that 
many leadership skills may be learned.

There are conditional demands that require leaders to align and realign 
their behavior. Excellent leaders must motivate and energize people to 
change. It would be too simplistic to say that true leaders must have the 
desire to do this, but in reality, leadership ability is heavily rooted in per-
sonal philosophy.

The Lean and agile PM should first assess existing competencies against 
those desired and base development and training opportunities on the gaps. 
This study may also include specific behaviors. The gaps should expose or 
validate the following:

 ◾ Is there a gap in the level of leadership?
 ◾ Is there a problem with methodology or process?
 ◾ Is it a philosophy issue?
 ◾ Is it a simple inability due to training or the ability to perform?

By providing diagnostic information about various dimensions of leader-
ship, a systems framework can clarify major areas requiring development. 
Gap analysis practices are generally accepted and easy to implement, but 
it is imperative not to rely only on this information when trying to dis-
cern what components should be included in a leadership development 
program.

Measuring performance gaps can be threatening to employees. It is valu-
able that the ideal performance is established and defined. Performance 
measurements consider quality, costs, benefits, product, and productivity. 
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Even with all the diverse approaches and theories to developing leadership 
programs, it may be simple observation skills that best help a Lean and 
agile PM determine which leadership program is necessary for a particular 
project.

Being good at observing will help any Lean and agile PM determine a 
better leadership development path while improving his or her own leader-
ship ability. Enhancing observation skills will assist in other areas as well. 
Here are a few tips on how to observe:

 ◾ Slow down and watch.
 ◾ Pay close attention to the physical surroundings. Be aware of people’s 
reactions, emotions, and motivations.

 ◾ Ask questions that can be answered thoroughly.
 ◾ Be yourself.
 ◾ Observe with an optimistic curiosity.
 ◾ Be ethical.

In The Feiner Points of Leadership, Michael Feiner addresses what he 
refers to as basic laws that will make people want to perform better for man-
agers. A thought outlined in Feiner’s book is called “the law of intimacy.” 
The law refers to taking the time to learn about the people on the team. 
Feiner points out that it is not necessary to be best friends with employees. 
Feiner believes that it is significant to listen to an employee and understand 
what is most important in his or her life.

Based on Feiner’s thoughts on strong leadership, a Lean and agile PM 
may notice that a particular person could use help in connecting with his 
or her employees. This observation might lead to mentorship opportunities 
over a lunch discussion rather than a formal class on communication skills.

There are a number of theories about what will make a leader successful. 
The strategy to design a leadership development program depends on the 
organizational culture or philosophy.

Organizational culture defines corporate strategy, how the organization 
may react to crisis, and the management style. Leaders need to understand 
that commonly held beliefs about the group and history are worth taking 
time to understand. Leaders must be aware of any symbolism in the work-
place and investigate the meaning.

Leaders must not only be aware of subcultures, but also the countercul-
tures. Subcultures are those that question basic assumptions and confront 
the central culture.
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Countercultures can be created by any number of issues and may include 
the following:

 ◾ Mergers
 ◾ Social issues
 ◾ Employee discontent

Cultures share many things in common. Collectiveness is a set of com-
monly held beliefs. How a group collectively feels about a particular issue 
and how they react is a key to understanding culture.

In The Third Option by Saj-Nicole Join, leadership skills are addressed as 
habits:

 ◾ The habit of mind
 ◾ The habit of relationship
 ◾ The habit of focus

Leaders today must master a higher level of thinking and focus on the 
essential issues. They must assemble modern leadership teams.

Many psychologists believe that we adopt habits during our childhood by 
observing our parents and other adults. If this training was inferior in any 
way, then finding a mentor who demonstrates good leadership skills is nec-
essary. Leaders need to develop habits that include the following:

 ◾ Reflection
 ◾ Framework
 ◾ Attunement
 ◾ Conviction
 ◾ Replenishment

Reflection is the capacity to examine one’s own behavior. Framework 
refers to the ability to create an optimistic narrative. Attunement is the prac-
tice of setting aside old beliefs and assumptions. Conviction is the ability to 
trust, value, and act/speak from one’s own experiences. Finally, replenish-
ment is the act of restoring perspective and the renewal of resources.

There is always a temptation to define areas relative to leadership devel-
opment. Most experts agree that the following areas are imperative:

 ◾ Vision or strategy
 ◾ Courage
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 ◾ Understanding
 ◾ Respect and trust in the management team
 ◾ Decision making
 ◾ Ability to generate both personal and organizational energy

Leaders must lead by example and be able to develop and deploy win-
ning strategies. Leaders have the ability to inspire employees to achieve 
greatness.

Many works exist on how Winston Churchill, Jack Welch, Colin Powell, 
and others handled their leadership roles. Taking time to read this litera-
ture will not be wasted. Each leader has a message, and there is always an 
opportunity to learn new methods. Many great leaders had in-depth experi-
ence working with other cultures.

Leaders have acted as heroes, actors, power brokers, and ambassadors. 
We look to heroes to diminish anxiety and to save the day, raising our own 
comfort level. Heroes may present themselves as playful or warrior-like. 
Some leaders think of leading as a performance art. These types of lead-
ers may act as poets, teachers, storytellers, or showmen. The Lean and agile 
PM can learn from all of these disciplines. The better-rounded the Lean and 
agile PM is, the better he or she will adapt culturally.

For all leaders, it is a question of increasing personal credibility. Leaders 
must be competent to relate to and communicate with diverse groups of 
employees by participating in trust-based strong relationships. They must be 
skillful at communicating key organizational messages.

Leaders at all levels must deal with issues of power and/or insecurity. In 
order to motivate, reward, and develop employees, it is necessary to secure 
support from the next level.

Examples of unsupportive behavior include the following:

 ◾ Shifting goals
 ◾ Confidence betrayal
 ◾ Negative politics
 ◾ Micro managing
 ◾ Lack of integrity
 ◾ Not setting clear expectations

The most positive and beneficial approach is to exercise influence by 
improving relationships with the boss. Try to separate feeling from the facts. 
Negative confrontation rarely helps the situation. The best tactic is to keep 
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the lines of communication open and frequent. Use an assertive approach 
when expressing needs.

Strategically, leaders should assess the situation and invest in solid 
self-assessment. Build value through people. Consistent earnings can be 
achieved by building credibility and communicating frequently. Having 
quick access to data is also necessary. True leaders realize that there is more 
to leadership than improving the financial picture. Leaders must also do the 
following:

 ◾ Deliver consistent and predictable earnings
 ◾ Articulate a future growth vision
 ◾ Align competencies to strategy and create capabilities
 ◾ Consider key avenues to growth, such as the following:

– Innovation
– Geography
– Customer base

In summary, the Lean and agile PM needs to engage and invest in self-
study activities centered on continually improving management and leader-
ship skills. The Lean and agile PM then needs to identify both strengths and 
weaknesses in his or her style and consider how that strength or weakness 
impacts the culture. Finally, the Lean and agile PM needs to be aware of 
when he or she needs to switch from a leadership role to a management 
role and vice versa.
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Chapter 16

Change Management 
Basics for Lean and Agile 
Project Managers*

Beliefs and values evolve with a company’s history. They are not easily 
abandoned. Change that does not address or respect these values and beliefs 
will most likely not be successful.

In order to function in a change management role it is important to do 
the following:

 ◾ Stay current on the organization’s mission, policies, and plans
 ◾ Be prepared to communicate those mission, policies, and plans
 ◾ Act as a buffer between executive management and employees during 
stressful mergers, layoffs, or changes in direction

Although change is the inevitable reality, framed correctly, it is possible to 
return to the past for inspiration. A mistake in basic change management is 
to discount the old way of doing things entirely. This isn’t necessary and can 
be counterproductive.

Employees cannot be considered malleable material when to it comes 
to change management initiatives. It is impossible to handle people like a 
sculptor molding clay into various forms. There is pushback and resistance 
even when the change is ultimately a positive one.

* Some previously discussed material is included in this chapter to comprise a concise, self- 
contained text for author’s classes and workshops.
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A surprising number of employee relations issues can be directly traced 
back to how well change was presented or handled within a group. There was 
a time when change was temporary and always followed by a longer period 
of stability. Now, change is continual and does not allow employees time to 
regroup and accept the change before even a newer change is imposed.

The way an employee approaches the thinking process can determine 
how well that employee will adapt to change. Thinking outside the box, 
thinking analytically, and thinking holistically are all indicators that the 
employee will be able to adjust quickly.

Individual skills and competencies can position individuals to accept 
change better than others as well, and these include the following:

 ◾ Technical ability
 ◾ Understanding project methodology
 ◾ Ability to create solutions
 ◾ Capability to form partnerships

Without natural competencies and skills, individuals exposed to change 
may benefit by learning about and implementing systems thinking. This 
thinking involves five easy steps:

 1. Stating the problem
 2. Telling the story
 3. Identifying the key variables
 4. Visualizing the problem
 5. Creating loops

Stating the problem is the first step in almost every methodology. In areas 
dealing with change it is crucial. Having the employee put the problem in 
story form helps the employee identify more closely with the issue. Variables 
are components in the story that may change over time. Variables may include 
things such as a change in management. Visualization of the story in graphic 
form sometimes helps detect the change or behavior necessary. Finally taking 
the story and illustrating which factors influence other factors is called looping.

There are two types of loops:

 ◾ Reinforcing
 ◾ Balancing
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Reinforcing loops are self-fulfilling prophecies either positive or negative. 
Balancing loops keep things in equilibrium.

A collaborative approach to change almost guarantees high participation, 
strong commitment, and the creation of a reasonable standard that may be 
measured for results.

A mandate from executive management is often given to the human 
resources (HR) department. This may include delivering training and com-
posing communications relative to change management. There are a number 
of things that can go wrong with this approach, but the worst culprit is hur-
ried communication.

Lean and agile project managers (PMs) are now expected to take an 
active role in the change management process. This participation is expected 
even when a program has been developed by HR, but in the new economy, 
even the formation of such an effort may become a duty of the Lean and 
agile PM.

This can be challenging for a Lean and agile PM because the execu-
tive leadership team may very well expect a metamorphic change to occur 
overnight. In an effort to hurry things along, some Lean and agile PMs have 
been tempted to use email when a face-to-face meeting would be more 
appropriate.

Once a change or a change management plan is formed, it is necessary 
to discuss the balance of communication. Even in companies that have a 
multitude of meetings, there is often not enough communication provided 
regarding change.

Many employees are only concerned with how their day-to-day lives will 
change. Giving too much information can be overwhelming. Other employ-
ees fear a loss of position or territory.

Groups need their territories, and that it is one of the ways they define 
themselves as groups. The concept of group definition is important to con-
sider when addressing change. It is important to remember that people will 
want to protect their territory. This is natural and should be expected. When 
managers or leaders use words such as reorganization, and employees real-
ize that this means a redistribution of territory, it is unreasonable to think 
that some problems won’t surface immediately.

A popular meaning of the term managing change refers to making 
changes in a planned and systematic fashion. Rather than allowing change 
to occur naturally, and often randomly, change management assumes that it 
is possible to introduce planned change and steer its development.
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It is important that Lean and agile PMs learn to embrace and demonstrate 
good change agent skills. Internal changes may be triggered by events origi-
nating outside the organization—environmental change—which is out of the 
manager’s control. Implementing new methods and systems in an ongoing 
organization takes patience.

It is helpful to think of managing change in the same light as basic prob-
lem solving because it is a matter of moving from one state to another just 
as problem solving moves from the problem state to the solved state.

As a Lean and agile PM, it is important to understand the company’s 
philosophy to make a positive impact on change. It is important that the 
Lean and agile PM’s objectives embrace and align with the philosophy of the 
company. Some costly mistakes can be made by a Lean and agile PM who 
has not been involved in the change management process. Areas to watch 
include the following:

 ◾ No systematic plan
 ◾ Under-communicating the vision
 ◾ Declaring victory too soon

One of the best-known philosophies was that every GE business had to 
be No. 1 or 2 in its market according to Jack Welch. Otherwise, it should be 
fixed, sold, or closed. Introducing change that does not mesh with the phi-
losophy of the company will not be successful.

One of the best resources on change management is the Wharton Center 
for Leadership and Change. Works written by William Bridges, considered 
the pioneer of change management theory, are also valuable references to 
read or review before implementing a change management plan.

The mission of Wharton’s Center for Leadership and Change Management 
is to do the following:

 ◾ Stimulate basic research and practical application in the areas of leader-
ship and change.

 ◾ Foster an understanding of how to develop organizational leadership.
 ◾ Support the leadership development agendas of the Wharton School 
and University of Pennsylvania. This means consistently updated data 
created by qualified groups of scholars.

William Bridges is the author of two bestselling books, Transitions and 
Managing Transitions. Bridges makes a distinction between change and 
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transitions and states that it isn’t the changes that do managers in; it is the 
transitions.

Bridges believes that change is situational, such as moving to a new 
home. He describes transition, on the other hand, as the psychological 
process people go through as they internalize and come to terms with the 
details of the new situation.

Bridges divides transition into three phases:

 ◾ Ending phase
 ◾ The neutral zone
 ◾ The new beginning

Bridges asserts that if managers don’t let go (ending phase) it is impossible 
to move through to the neutral zone. Moving into the neutral zone is neces-
sary if managers want to reach the final stage, the new beginning. These 
stages have also been referred to as unfreezing, changing, and refreezing.

In more traditional textbooks, change management has three basic areas 
that should be examined: The actual task of managing change, the new 
body of knowledge that must be delivered, and how the change will impact 
the professional practice.

Change management requires political, analytical, people, business, and 
system skills. Organizations are social systems. Without people, there can be 
no organization. Guessing won’t do. Change agents must learn to take apart 
and put together components considering the financial and political impact.

There is no single change strategy. When developing a change strategy, it 
is important to consider that successful change is based on the communica-
tion of information. Redefining and reinterpreting existing norms and values 
and developing commitments to new ones is also essential for success.

The exercise of authority and the imposition of sanctions may be neces-
sary but should be carefully considered before implementing. Every effort 
should be made to effectively build a new organization and gradually trans-
fer people from the old one.

Other things to consider include the following:

 ◾ Degree of resistance
 ◾ Target population
 ◾ Stakes
 ◾ Time frame
 ◾ Expertise
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Dependency levels should be considered. Mutual dependency almost 
always signals the need for negotiation. If the organization is dependent 
on its people, management’s ability to command or demand is limited. 
Conversely, if people are dependent upon the organization, their ability to 
oppose or resist is limited.

Managing change is more about leadership than management. A clear 
sense of mission or purpose is essential. Making that mission statement clear 
and simple is important.

Managing change also involves planning and organizing a sequence 
of activities that promote administrative and staff interaction. Change may 
involve policies, programs, organizational culture, physical environment, 
procedures, or relationships.

Change in organizations may lead to more efficient and cost-effective 
operations or could end in disaster.

Most change efforts require changes to organizational processes. The first 
step in this process is to truly understand the current processes. Managers of 
organizations today face a demand for change in their organizations if only 
because change is so pervasive in the world around them. Either we manage 
change or we are managed by change.

There are several reasons for resistance to change from employees. 
These reasons include fear of the unknown, job security, bad timing, lack of 
resources, no personal gain, and fear of incompetence.

Change is rarely an easy process, especially within an organization. Poor 
performing organizational cultures are generally those with the inability to 
change and adapt.

The most successful change agents manage the people side of change, 
not just the business side. Developing a change management strategy as well 
as the corresponding communication plan will actively manage much of the 
resistance to change.

It is important to note that the theories around change management can 
have a slightly different spin depending on the industry.

In the field of quality, the term change management refers to the pro-
cesses by which new initiatives or systems are introduced and integrated 
into organizations. However, change management in the information tech-
nology world may Lean more toward re-engineering and be about the cor-
rection or modification of old projects.

It is important to have conversations about change to ensure that every-
one is using the same vocabulary and that they have similar expectations 
regarding the outcome. In the past, HR departments have acted as guides 
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and facilitators for these conversations. Now Lean and agile PMs are often 
required to take the helm.

As a Lean and agile PM given the responsibility to facilitate a conversation 
on change and/or to simply deliver information regarding the change, keep 
in mind that there is a positive side to this exhausting process.

Whenever the Lean and agile PM becomes the facilitator, it improves 
the credibility of the message. The facilitation process itself is a powerful 
method. It is a process that may be used to create detailed plans supported 
by the team. It can be used to explore options that may not have been 
considered.

Lean and agile PMs might attend the session with participants, but they 
have a greater impact when they are actively involved in delivering the 
message.

Here are four quick facilitation tips:

 ◾ Get the audience actively involved quickly.
 ◾ Use visuals that have impact.
 ◾ Simple is better than cluttered.
 ◾ Don’t assume everyone has the same level of knowledge about the 
situation.

A popular saying is “if change is the only constant, why are organiza-
tions so bad at it?” This is often meant to discourage Lean and agile PMs. 
Most employees agree that change and success go hand in hand. Still, 
it is often said that no one likes change or that no one handles change 
well.

Statements that may be perceived as negative should be used to consider 
the fact that even positive change is something to be endured or tolerated.

However, there are people and organizations that do handle change 
better than others. Some even thrive on change. These entities appear to 
share some fundamental attributes. Generally, these organizations do the 
following:

 ◾ They are not overextended.
 ◾ They have formed friendly bonds within the company as well as the 
community.

 ◾ They have made a practice of sharing information freely.
 ◾ They are not militaristic in nature and have distributed the power.
 ◾ They share a common purpose or story.
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It is important to remember that, even though change disrupts teamwork, 
it is possible to build a successful team in the middle of transition.

Martin Luther King Jr., Margaret Thatcher, John F. Kennedy, Ronald 
Reagan, and Mother Teresa—with resolute courage and determination—
stood squarely in the center of change and controversy. They were all suc-
cessful in leading people with their thoughts and actions.

Probably the most confusing thing for employees relative to change is the 
fact that in today’s workforce all employees are expected to exercise more 
choice and exercise more control over their time and work.

Often, changes made by the executive leadership team actually limit or 
take away that control. An employee must readjust even if he or she does 
not agree with or understand the change. This anxiety is lessened by better 
communication.

The phenomenon of changing minds is one of the least examined and 
least understood of human experiences. The ability to change a person’s 
mindset involves the following:

 ◾ Reason
 ◾ Research
 ◾ Resonance
 ◾ Representation (redescribing)
 ◾ Resources and rewards
 ◾ Real-world events

Using reason on those individuals who consider themselves well edu-
cated and research on those audiences who have the benefit of scientific 
training may be seen as manipulative. But using these mindsets, as long as 
they are not applied unethically, can help a Lean and agile PM communicate 
the message more clearly.

For employees who need to have a feeling that the change is right, using 
resonance is more appealing on an emotional level.

Employees who are more visual may need representational stories that 
describe the event. This may include taking information and placing it in a 
different form, such as graphics or numbers.

Sometimes, resources and rewards or even the promise of these things 
can change a person’s mind, and sometimes, real-world events, such as 
wars, hurricanes, or terrorist attacks, are what changes an employee’s 
mindset.
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Within the parameters of change management in business, there are four 
variables that should be assessed:

 ◾ The magnitude of the proposed change
 ◾ People’s ability to make the change
 ◾ People’s willingness to make the change
 ◾ The timing of the change

A popular scientific approach to change management is known as man-
agement transformation theory. This theory frequently references the follow-
ing terms and attaches these meanings:

 ◾ Management: the way we do the things we do
 ◾ Management transformation: the way we improve management
 ◾ Culture: the summation of individual community members’ attitudes 
and behaviors

 ◾ Cultural change: the metamorphosis of culture accomplished through 
the alteration of individual attitudes and behaviors

Management transformation is about improving management. This means 
continually critiquing and/or changing the way we do things. This can cause 
confusion or chaos as referenced earlier. Managers must learn to respect this 
condition as normal and treat it simply as a data point.

Change can be a difficult and costly problem, especially if that change 
also means changing requirements or a process. It is a worthwhile exercise 
to consider different approaches to change. There are three solid and recog-
nized strategies for achieving the goal of minimizing the adverse impact of 
change. They include the following:

 ◾ Identifying change early in the lifecycle
 ◾ Facilitating the incorporation of change as soon as possible
 ◾ Designing ways to reduce the impact of change

It is an essential skill for managers to not only manage their staff but also 
themselves during the change process. Often managers neglect or ignore 
their own feelings and emotions about the change taking place. A com-
mon reaction is anger. Anger is a common but destructive emotion in the 
workplace. Lean and agile PMs may be in the position that they were not 



230 ◾ Lean and Agile Project Management

consulted about the change or may be asked to deliver a message they do 
not totally support.

It is important that Lean and agile PMs explore methods for handling 
change, seeking an advisor if the reaction is anger. It is the manager’s reac-
tion more than the actual words that employees are likely to model.

Another reaction by Lean and agile PMs to change can be that of apa-
thy. If a Lean and agile PM has been defeated on several business fronts, it 
is easy to get complacent and not present the change to the employees as 
important. Then, when changes are ignored, the staff is blamed for not ris-
ing to the occasion.

Most factors that influence change, such as globalization, technological 
advancement, re-engineering, and downsizing, are here to stay.

One common model used in describing the reaction to change follows a 
pattern similar to the reaction to six stages of grief phases. Understanding 
these phases along with the reality that employees may move through these 
phases at a different pace can give managers insight regarding the change 
process.

 ◾ Phase one: shock
 ◾ Phase two: denial
 ◾ Phase three: anger
 ◾ Phase four: passive acceptance
 ◾ Phase five: exploration
 ◾ Phase six: challenge

Lean and agile PMs must condition themselves to see these reactions 
more like data points. A common reaction may be to deny the impact of the 
change or react with an emotion, such as anger. A Lean and agile PM, who 
does not realize an employee may still be reacting to phase one, shock, may 
not be as sensitive to the emotional outburst.

Most change management consultants will advise Lean and agile PMs to 
expect chaos at first. Chaos obviously interferes with productivity. It takes 
a very small change to render a system chaotic. To avoid chaos, Lean and 
agile PMs must be clear about their strategies, practices, policies, processes, 
behaviors, and expected outcomes.

Chaos and uncertainty can hinder the Lean and agile PM’s ability to 
achieve organizational goals. It can jeopardize the Lean and agile PM’s abil-
ity to implement long-lasting change strategies as well. Not all chaos is bad, 
and some chaos is necessary to develop creative energy.



Change Management Basics for Lean and Agile Project Managers ◾ 231

Generally speaking, managers will want to minimize the chaos and help 
employees move peacefully toward change. Change management theory 
isn’t based purely on the study of human and organizational behavior. It is a 
mixture of the following:

 ◾ Psychology
 ◾ Sociology
 ◾ Business administration
 ◾ Economics
 ◾ Industrial and systems engineering.

Many projects using Six Sigma methodology face some resistance to 
change. Therefore, Lean and agile PMs who are familiar with Six Sigma have 
an advantage when it comes to managing change. Basic Six Sigma principles 
support the theory that without user acceptance, any process improvement 
is doomed to fail.

Many aspects of change management are covered under the concept 
of organizational development (OD) covered in Chapter 9, Organizational 
Development and Performance Management Considerations for Lean and 
Agile Project Managers. Many professionals in the field of OD are continually 
reassessing through dialogue, debate, and discussions. Change management 
plays a crucial role in all OD efforts.

The need for change is increasing. Change capability is necessary for the 
organizations that will succeed in the future. There is a connection between 
change management and leadership development as well as basic employee 
education. Just as ethics is intertwined in all aspects of human resource 
management, so is the topic of change. People resist change in many ways. 
The most common include the following:

 ◾ Ignoring the new process
 ◾ Disagreeing
 ◾ Criticizing the tools
 ◾ Delaying the implementation

Making the process impossible to ignore can be accomplished by tying 
the success of the process to personal training plans or annual reviews. 
Evidence that other companies or departments have been successful with 
similar efforts can assist in gaining acceptance. It becomes difficult to argue 
against change when there is a proven track record in place by others. 



232 ◾ Lean and Agile Project Management

Providing a way for employees to constructively provide feedback will lessen 
criticism of the tools. Demonstrating the benefit of the change will encour-
age employees not to delay the implementation.

Changes can be caused by employee and management turnover, changes 
in market conditions, or economic fluctuations. Keeping people informed 
about upcoming change is critical. This avoids the surprise and fear that 
arises from uncertainty. It is important to pay close attention to communica-
tions. A positive spin will lessen employee anxiety. Examples of communica-
tions that should be carefully scrutinized include the following:

 ◾ Newsletter articles
 ◾ Organizational change announcements
 ◾ Announcements for all-hands meetings
 ◾ Announcements regarding promotions or employee terminations

Change management starts and ends with individuals. At the heart 
of modern organizations are teams that share the responsibility and the 
resources for getting things done. Change processes are mostly initiated 
by individuals or small teams, but the focus of change is one which goes 
beyond that small unit. As a Lean and agile PM it is important to understand 
when a major shift occurs. The cost common error in managing change is 
underestimating the impact it has on employees.

Employees often associate change with a loss of security, relationships, 
and territories. A Lean and agile PM must manage that sense of loss in order 
to lead the team in the new direction.

Ordering or demanding change rarely works. It is more common for 
employees to change because of encouragement and support. This can be 
accomplished by creating recognition for change agents and those who 
actively remove roadblocks to change to include the following:

 ◾ Ways to create recognition: The PM needs to establish criteria for what 
performance or contribution constitutes rewardable behavior or actions.

 ◾ All employees must be eligible for the recognition.
 ◾ The recognition must supply the employer and employee with specific 
information about what behaviors or actions are being rewarded and 
recognized.
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 ◾ Anyone who then performs at the level or standard stated in the criteria 
receives the reward.

 ◾ The recognition should occur as close to the performance of the actions 
as possible, so the recognition reinforces the behavior the employer 
wants to encourage.
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Chapter 17

Lean and Agile Project 
Management International

Applying Lean thinking and agile techniques (Lean and agile) to government 
implies a new attitude that examines complex bureaucratic systems with the 
intent of simplifying procedures and reducing waste. Several governmental 
agencies have discovered that the Lean approach has enabled them to make 
complicated processes function better, faster, and more cost-effectively.

The Environmental Protection Agency (EPA) is a strong advocate of Lean 
and agile. The EPA recently published several successful case studies. The 
International City/County Management Association (ICMA) supports a pro-
gram to assist local government organizations with implementing Lean. The 
American Society for Quality (ASQ) advocates the adoption of Lean and/or 
Six Sigma within the U.S. Federal government. Several U.S. political figures 
have endorsed the Lean initiatives.

During the 81st General Assembly in the State of Iowa, legislation was 
passed that authorized the department of management to create the office of 
Lean enterprise. In the January 2012 Colorado state address, Governor John 
Hickenlooper remarked that almost every department had initiated a Lean 
program in order to identify waste and inefficiencies and create savings. 
Colorado House Bill 11-1212 was passed to integrate Lean and agile princi-
ples. This bill promotes incorporating Lean practices as well as training state 
employees to be Lean experts within the State of Colorado.
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Clearly, in the United States, the practice of Lean and agile is becoming 
more and more popular. Examples of government agencies with active Lean 
departments include, but are not limited to, the following:

 ◾ U.S. Department of Defense
 ◾ U.S. Army
 ◾ U.S. Department of Agriculture
 ◾ U.S. Department of Housing and Urban Development
 ◾ U.S. Nuclear Regulatory Commission

Lean and agile practices are moving abroad. In Sweden, the migration 
board is widely regarded as one of the most prominent public authorities to 
have adopted the Lean model. In 2009, the Singapore housing and devel-
opment board teams used Lean tools to provide award-winning customer 
service.

Using Lean tools, government entities can expect to do the following:

 ◾ Eliminate or dramatically reduce backlogs
 ◾ Reduce lead times
 ◾ Decrease the complexity of processes
 ◾ Improve the consistency of reviews or inspections
 ◾ Benefit from better staffing allocation

The challenge with implementing Lean and agile is that most govern-
ment departments are organized around functions rather than processes. In 
many cases, necessary resources are not located in the same building. Cross-
training programs are generally not supported. Changing or modifying this 
dynamic alone drastically reduces waiting time, redundancy, and/or rework, 
but the concept is not always met with enthusiasm.

Lean and agile supports the idea of creating work cells. A work cell is 
formed by placing all the necessary resources in one area. Work cells per-
mit cross-training opportunities and reduce both rework and redundancy. 
Work cells can better manage the first in, first out (FIFO) process, generally 
increasing citizen satisfaction. Work cells are designed to improve process 
flow, eliminate waste, and promote standardization.

A basic premise of Lean thinking is to study the value of the work people 
do and directly connect it to the quality of service provided for the citizen. 
These activities may cause stress among employees who have not been 
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enlightened by the merits of Lean. Employees may fear job loss or loss of 
control of their daily activities.

The following activities should be observed with a high level of 
sensitivity:

 ◾ Core processes
 ◾ Current systems managing these processes
 ◾ People involved in these processes
 ◾ Innovation possibilities

In the initial process, value stream mapping (VSM) can be extremely 
useful for governmental agencies. VSM refers to the activity of developing a 
visual representation of how a particular process, product, or service flows 
through the system.

VSM also identifies time frames, handoffs, and resources involved 
throughout the process. VSM, similar to flowcharting, has a set of sym-
bols that represent various processes, materials, and information. However, 
unlike flowcharting, VSM symbols are not standardized, and there are 
several variations. New VSM symbols may be created when necessary, or 
verbiage may be placed inside a rectangular box to provide explanation 
regarding that step. Once the map is created, it is easier to identify areas 
of overt as well as hidden waste. Bottlenecks, redundancy, and rework are 
also more apparent.

In the beginning, another useful tool is Kaizen events, also known as 
rapid improvement events. The idea behind Kaizen events is to identify pro-
cess improvements that can be implemented immediately. Kaizen events are 
designed to yield quick results. The ancillary benefit is this often increases 
employee buy-in and morale.

Kaizen events typically bring together a cross-functional team for three to 
five days to study a specific process. It is important that the members of this 
team have the ability to make decisions for their group becuse commitments 
are made during this session.

Kaizen events are conducted by a facilitator who walks the group 
through a model for process improvement. Often this model is plan, 
do, check, act (PDCA). Depending on the nature of the project, the 
Define, Measure, Analyze, Improve, and Control (DMAIC) model may be 
used. Proprietary models, such as select, clarify, organize, run, evaluate 
(SCORE™) may also be used to conduct the session. Additionally, there 
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is the more traditional and simplified Kaizen approach that promotes the 
following:

 ◾ Assessment
 ◾ Planning
 ◾ Implementation
 ◾ Evaluation

In the assessment phase, the major goal is to determine the critical-to-
quality (CTQ) factors. After a consensus is reached on the CTQ factors, the 
next step is to develop metrics. In the planning phase, the process improve-
ment intervention is discussed. In the implementation phase, the process 
improvement is implemented and monitored. Finally, the evaluation phase 
measures the results based on the metrics developed during the assessment 
phase.

The success of any rapid improvement event depends on the following:

 ◾ Teamwork
 ◾ Personal discipline
 ◾ Employee morale

In addition to rapid improvement events, another way to kick off a Lean 
and agile program is by initiating a workplace organizational model, such as 
the 5S. Similar to a VSM, the 5S model offers visual validation. Comparable 
to a Kaizen event, 5S can be completed in a relatively short period of time.

The 5S model uses a list of five Japanese words, which, translated 
roughly into English, start with the letter S: sort, set in order, shine, stan-
dardize, and sustain. The 5S model is also used to organize physical space 
in such diverse areas as health care, warehouses, and retail.

A new term, used more and more often in government services, is Lean 
IT. Although Lean principles are well established and have broad applicabil-
ity, the move to IT is still emerging. Lean IT will increase in use as more 
governments go online to deliver better services. Although many govern-
ments have already made the move to electronic files, the method used to 
manage these files often mimics manual systems. This makes retrieval of 
critical data difficult and cumbersome. Lean IT for government will allow 
these services to be more user-friendly and easier to audit.

In government services, the most challenging task is managing work in 
progress (WIP). There is a common belief that work received cannot be 
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completed within a short time frame. This is often true because governmental 
systems are set up to collect data but often lack the discipline to act quickly 
on the data collected. One value of Lean is that, used properly, daily pro-
cesses and activities are immediately identified in the value stream. Knowing 
how many permits are issued in a particular period or being able to calculate 
what is needed for tomorrow is the first step in process improvement.

Easy information-gathering tools are used that do not require a vast 
amount of training or instruction to be effective. Lean uses ordinary metrics 
to calculate results. When WIP is increased, productivity, and quality gener-
ally decrease. The immediate goal becomes reducing WIP.

Most Lean and agile projects share the same goals:

 ◾ Increase citizen satisfaction
 ◾ Optimize the value delivered to the public
 ◾ Involve employees in the continual improvement effort
 ◾ Develop consistent metrics that are clear and concise

Types of governmental projects that have benefited from implementing 
Lean and/or Six Sigma include improving the following:

 ◾ Documentation management
 ◾ File archiving
 ◾ Inventory management
 ◾ Payment process
 ◾ Permit process
 ◾ Security clearance

Lean and agile starts with a vision. In the United States, the Lean and 
agile leadership vision is usually to provide an efficient environment in 
which citizens are satisfied and employees are happy. Internationally, the 
happiness factor is often not regarded as an element, and citizen satisfaction 
is second to governmental control.

One common factor, however, with international Lean and agile is the 
commitment necessary for upper management to motivate the workforce. 
Another common factor is that this cannot be achieved without some sort of 
map of the ongoing process. Nevertheless, in many cultures, attaining a map 
or verbal validation of the current process is nearly impossible.

Lean and agile can benefit from methodology and tools normally associ-
ated with Six Sigma. For example, Lean and agile favors the PDCA model 
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for problem solving. Many problems in government are far too complex to 
benefit from this model.

Some governmental issues may need a more robust model, such as the 
DMAIC model or a Design for Six Sigma (DFSS) model used in Six Sigma 
and Lean Six Sigma programs. Six Sigma and Lean Six Sigma tools that effec-
tively analyze root cause or performance capability may also be beneficial.

Lean and agile, like Lean Six Sigma, takes full advantage of other busi-
ness management tools that include balanced scorecard, strengths, weak-
nesses, opportunities, threats (SWOT) analysis and benchmarking theory.

The purpose of Lean and agile is about contributing to overall citizen 
satisfaction. This is accomplished by optimizing value and by delivering 
services faster. Lean and agile involves employees in the problem-solving 
process and uses performance metrics to measure success.

Colorado House Bill 11-1212 provides a solid explanation of Lean prin-
ciples, which may be applied to any public sector entity. It states the 
following:

Lean & Agile principles means a continuous and rapid process 
improvement of state government by eliminating a department’s 
non value-added processes and resources, providing feedback 
on process improvements that have the purpose of increasing a 
department’s efficiency and effectiveness, and measuring the out-
comes of such improvements.

Internationally, as well as domestically, awareness of the government 
infrastructure is necessary before attempting to initiate a process improve-
ment. The hierarchy, hiring policy, and labor responsibilities need to be 
considered as well. Paying attention to diversity and remembering Lean prin-
ciples will ensure Lean and agile success.
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Chapter 18

ISO 13053 International 
Standards for Six Sigma

For the project manager interested in apply Lean thinking and agile tech-
niques (Lean and agile) in the global environment, it is important to be 
aware of the international standards. In Chapter 1, an important international 
standard, ISO 21500:2012 Guidance on Project Management, was reviewed.

Another important international standard that the Lean and agile proj-
ect manager should be familiar with is ISO 13053, relating to Six Sigma. 
Although the name of the standard implies that it is for Six Sigma, in actual-
ity, most of the tools to make the Define, Measure, Analyze, Improve, and 
Control (DMAIC) model are Lean and much of the core suggestions are very 
agile in nature.

ISO is a global federation of national standards bodies. ISO publishes 
a number of standards. Standards are requirements and/or best practices 
involved in improving an organization. Currently, there are more than 300 
standards available. Many standards offer organizations the ability to apply 
for ISO certification. Certification means that, according to an ISO auditor, 
the organization involved has met the requirements set forth in a specific 
standard. The work of preparing the standard is carried out through ISO 
technical committees. These committees include subject matter experts 
(SMEs) as well as ISO representatives. However, some standards are intended 
as guidelines and do not offer certification.

The best-known ISO standards in the United States belong to the ISO 
9000 series. ISO 9001:2008 is the most commonly used standard in the 
United States. First published in 1987, ISO 9001 is the original management 
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standard. This standard has been updated many times. The objective 
of the standard is to provide a framework to assess a company’s  ability 
to meet the needs of the customer. Simplified, this standard requires 
 organizations to (1) identify their quality management system (QMS) and 
(2) continually improve the QMS process. Entities must be registered with 
ISO to qualify for ISO certification.

Generally, the process of registration involves these steps:

 ◾ Application is made to a certified ISO registrar.
 ◾ An assessment is made by the registrar involving two steps:

– Readiness survey
– Quality management system review

 ◾ Registration may be granted, or the organization may be required to 
perform a series of tasks prior to registration.

Generally speaking, companies hire a consultant to prepare for registra-
tion. The consultant may be independent or be an employee of a certified 
ISO registrar. Internal audits may also be performed by a consultant prior 
to the official audit. Several companies elect to train a few employees to 
perform these mock audit activities either for the initial certification or for a 
recertification effort. Recertification time frames are prescribed by the spe-
cific standard but can also be contingent on how well compliance to the 
standard is being met.

Sometimes, ISO 9001:2008 is referred to as ISO 9000 because it is part of 
the ISO 9000 series. However, the document ISO 9000 is a supporting docu-
ment related to fundamentals and vocabulary of the standard. Prior to the 
year 2000, there were separate ISO 9000 standards that governed compa-
nies responsible for making products in contrast to companies that handled 
only the distribution of products. These two standards, ISO 9002 and ISO 
9003, are no longer supported. ISO 9004 is a guidance document that helps 
explain the requirements of ISO 9001:2008. If a specific section of the stan-
dard does not apply, an organization may request exclusion. A new revision 
of Standard 9001 was released in 2015.

Many Lean and agile project managers already work with ISO 9001:2008 
because the standard is suitable for all sizes and types of organizations, 
including hospitals and the health care industry. The ILSS practitioner is 
able to reflect an accurate picture of an organization’s current state as well 
as create viable measurement and tracking systems. These competencies are 
fundamental to the ISO certification process.
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The primary goal of ISO 9001:2008 is to increase customer satisfaction. 
This is supported by better management controls and engaging in continu-
ous process improvement. The ILSS practitioner is able to impact this ini-
tiative by eliminating errors, reducing waste, and providing sustainability 
models.

The second most recognized standard in the United States is ISO 14001. 
ISO 14001 focuses on how environmental issues are managed. First pub-
lished in 1996, this standard supports the principles of ISO 9001:2008 and 
adds environmental considerations. Generally, there are four major stages to 
the certification process. These include the following:

 ◾ Environmental review
 ◾ Environmental policy creation
 ◾ Documenting the environmental management system (EMS)
 ◾ Audit and review

The ILSS practitioner interested in working with ISO 14001 should 
be familiar with the environmental efforts of the company as well as 
any compliance issues for that specific industry and/or governmental 
regulations.

The introduction of ISO 13053 for Six Sigma is an exciting develop-
ment for the ILSS practitioner. Although the standard is specifically named 
Six Sigma, it contains many components typically associated with Lean 
manufacturing, continuous improvement (CI), and operational excellence 
(OE). For the ILSS practitioner working in ISO 9000 or ISO 14000 environ-
ments, the Six Sigma standard adds another layer of credibility to process 
improvement.

Many Six Sigma professionals rely on the American Society of Quality 
(ASQ) Six Sigma Black Belt Body of Knowledge (ASQ-SSBOK). This docu-
ment provides an outline of topics that should be understood for the ASQ 
Six Sigma black belt certification exam. Many topics listed in the ASQ-
SSBOK are the same as those covered in ISO 13053. However, differences 
also are evident. For example, ASQ-SSBOK supports more references to the 
history and value of Six Sigma, leadership, and the maturity of teams. ISO 
13053 places more emphasis on tools, implementation, and the maturity of 
an organization.

ISO 13053 is divided into two standards: ISO 13053-1 and ISO 13053-2. 
ISO 13053-1 covers the DMAIC methodology. ISO 13053-2 covers tools used 
in the DMAIC process.
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ISO 13053-1

This part of ISO 13053 records the best practices that should be followed in 
each of the phases of the DMAIC model. It makes management recommen-
dations and gives an overall understanding of the roles and responsibilities 
in a Six Sigma project. In the typical Lean Six Sigma project, often the ILSS 
practitioner will need to assume several roles. Understanding how each role 
should function independently offers insight as well as a solid checklist.

Activities involved in a Six Sigma project are outlined in the standard as 
gathering data, extracting information from that data, designing a solution, 
and ensuring the desired results are obtained. ISO 13053-1 states that a reli-
able financial management model should be in place before beginning a 
process improvement.

In contrast, the ASQ-SSBOK specifically notes that Six Sigma project 
awareness should include an understanding of market share, margin, and 
revenue growth. Specific emphasis is placed on the following:

 ◾ Net present value (NPV)
 ◾ Return on investment (ROI)
 ◾ Cost of quality (COQ)

ISO 13053-1 promotes a basic maturity model. Maturity models are popu-
lar in other process improvement programs as well. Maturity model levels 
are intended to be used as markers and milestones. These levels may also 
be used to monitor success and to build evaluation metrics. These levels of 
maturity are summarized as the following:

 ◾ Level 1: The starting point
 ◾ Level 2: Managed
 ◾ Level 3: Defined
 ◾ Level 4: Quantitatively managed
 ◾ Level 5: Optimized

This particular model is familiar to students of capability maturity 
model integrated (CMMI). CMMI is a process improvement approach that 
is designed to improve enterprise-wide performance. CMMI is often used 
in defense contracts or software-related projects. According to the Software 
Engineering Institute (SEI), CMMI helps “integrate traditionally separate 
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organizational functions, set process improvement goals and priorities, 
provide guidance for quality processes, and provide a point of reference for 
appraising current processes.”

Voice of the customer (VOC) is emphasized in ISO 13053-1. The ASQ-
SSBOK also includes references to VOC, defined as attention to customer 
feedback and understanding customer requirements. Customer requirements 
are also known as critical-to-quality (CTQ) factors. CTQ factors are more 
heavily stressed in Lean Six Sigma as compared to ISO 13053-1 or ASQ-
SSBOK thus exceeding the objectives of both documents. In LSS, the voice 
of the employee (VOE) as well as the voice of the business (VOB) and voice 
of the process (VOP) are considered along with VOC.

As with all documents related to Six Sigma or Lean Six Sigma, ISO 
13053-1 fully explains the sigma statistic and normal distribution table by 
using the term defects per million opportunities (DPMO).

ISO 13053-1 discusses cost of poor quality (COPQ) and relies on the total 
quality management (TQM) definition of this term. COPQ is incurred by 
producing and fixing defects resulting from an internal or external failure. 
Lean Six Sigma confirms this definition but also includes what-if scenarios in 
the explanation of COPQ. For example, how much would it cost not to do 
something? How much revenue would be lost?

The ISO 13053-1 standard explains roles within a Six Sigma project and 
the basic responsibilities to the project. For each role, a competency model 
is included as well as training suggestions to achieve these designations. 
Roles outlined in this standard consist of the following:

 ◾ Champion
 ◾ Yellow belt
 ◾ Green belt
 ◾ Black belt
 ◾ Master black belt
 ◾ Deployment manager

These terms are universally accepted in Six Sigma, but Lean Six Sigma 
often includes the following roles and responsibilities:

 ◾ White belt
 ◾ Process owner
 ◾ Sponsor
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The ASQ-SSBOK does not go into detail about the various roles and 
responsibilities but does place a premium on things not included in the 
ISO 13053-1 document, such as team types. The team types include the 
following:

 ◾ Formal
 ◾ Informal
 ◾ Virtual
 ◾ Cross-functional
 ◾ Self-directed

The ASQ-SSBOK includes sections on team facilitation, team dynamics, 
and team communication as well as time management of the team. This 
document also notes the various stages of a team that include the following:

 1. Forming
 2. Storming
 3. Norming
 4. Performing
 5. Adjourning

Although information on teaming is not currently included in IS0 13053-1, 
the information provided by ASQ-SSBOK and team-building principles used 
in Lean Six Sigma practices may be considered supporting documentation 
for the roles and responsibilities and competency models outlined in ISO 
13053-1.

ISO 13053-1 outlines how to prioritize projects and offers suggestions 
for project selection originally introduced by Edwards Deming that includes 
considerations, such as the following:

 ◾ Are there measures?
 ◾ Will the potential project improve customer satisfaction?
 ◾ Is the potential project aligned to at least one of the business measures?

Project scoping, as well as process inputs and outputs, are discussed 
prior to introducing the DMAIC model. Project scoping and documenta-
tion of the scope are crucial activities for CI and OE initiatives as well. 
The ILSS practitioner can often help in the CI and OE effort by clarifying 
the scope.
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The ISO 13053-1 standard documents the five phases of the DMAIC 
model. The phases are covered more in-depth in Section II of this book, 
Lean Six Sigma Curriculum Development and Self-Study for the Global 
Professional. ISO 13053-1 captures essential information for each phase of 
the DMAIC.

ISO 13053-2

The primary purpose of 13053-2 is to introduce tools that will help execute 
the DMAIC process. The following tools are introduced along with individ-
ual fact sheets:

 ◾ Affinity diagram
 ◾ Brainstorming
 ◾ Cause and effect diagram
 ◾ Control charts
 ◾ CTQ tree diagram
 ◾ Data collection plan
 ◾ Descriptive statistics
 ◾ Design of experiment
 ◾ Determination of sample
 ◾ FMEA (failure mode and effects analysis)
 ◾ Gantt chart
 ◾ Hypothesis testing
 ◾ Indicators of key performance
 ◾ Kano
 ◾ Measurement systems
 ◾ Monitoring/control plan
 ◾ Normality testing
 ◾ Prioritization matrix
 ◾ Process mapping and process
 ◾ Project charter
 ◾ Project review
 ◾ QFD (quality function deployment—house of quality)
 ◾ RACI (responsible, accountable, consulted, and informed) matrix
 ◾ Regression and correlation
 ◾ Reliability
 ◾ ROI (return on investment), costs, and accountability
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 ◾ Services delivery
 ◾ SIPOC
 ◾ Value stream
 ◾ Waste

ASQ-SSBOK and the Lean Six Sigma toolkit recognizes the above-
referenced tools. Students of OE or CI programs likewise use these tools. 
However, the ASQ-SSBOK does not offer specific instructions or fact sheets 
for these tools.

The Lean Six Sigma philosophy will consider the scalability of the tool 
when making a tool decision. For example, if the project is small, tools such 
as DOE, hypothesis testing, and QFD may not be useful. LSS theory also 
supports the thought that, if the tool is not necessary, it may be abandoned. 
LSS further believes it is acceptable to modify a tool or use a tool creatively. 
These concepts are not promoted in ISO 13053-2 or the ASQ-SSBOK.

The ASQ-SSBOK also covers design for six sigma (DFSS), which is not 
covered in ISO 13053-2 although the standard does list and explain several 
tools that may be applied to DFSS projects. Lean Six Sigma addresses DFSS 
but generally refers to it as design for Lean Six Sigma (DFLSS).

DFSS or DFLSS is a process methodology used when no existing process 
is in place. A popular DFSS model is define, measure, analyze, design, verify 
(DMADV). The first three phases of the model are the same as the DMAIC 
model, which is why it is a popular choice for the ILSS practitioner. The 
argument for DFSS is that some process improvements must be created from 
scratch and therefore require a design component.

ASQ-SSBOK places more emphasis on specific statistics and manual 
calculations. ISO 13053-2 promotes statistical thinking captured within the 
tools as opposed to individual statistical knowledge. Lean Six Sigma has a 
tendency to slant toward the use of MS Excel–based statistical software with 
the intent of simplifying statistical concepts.

In summary, if the ILSS practitioner has not worked in an ISO environ-
ment, reviewing ISO 9001:2008 is essential. This standard is valuable to 
the ILSS practitioner even if certification is not the goal. ISO standards, in 
general, provide strong and defendable guidelines on what should be done 
to implement, monitor, and evaluate process improvements. This particular 
standard provides specific instructions for a successful QMS.

The introduction of ISO 13053 for Six Sigma provides a visual road map 
for the ILSS practitioner. It enhances the credibility of process improvement 
procedures and provides a common vocabulary and guidelines that may 
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be implemented and understood worldwide. The ILSS practitioner should 
also review and understand the ASQ-SSBOK as well as various Lean Six 
Sigma toolkits. The concepts governing CI and OE are equally important to 
consider.

Finally, the ILSS practitioner should remember that all process improve-
ment best practices, standards, theories, and methodologies share the 
respect and use of basic project management principles.
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Appendix A: Lean and Agile 
Project Management Body 
of Knowledge (SSD Global 
Version 3.0)

Over the past decade, Lean and agile project management (LAPM) has 
adopted many tools and ideologies that were not originally based in Lean 
thinking or Lean and agile techniques (Lean and agile). LAPM continues to 
improve and capitalize on many tools or thoughts that contribute to process 
improvement or project management. This forms a unique body of knowl-
edge (BOK) that borrows from a number of project management and pro-
cess improvement theories.

LAPM, itself, has become better, faster, and more cost-effective as a meth-
odology. In its new form, it is the only practice that works well, in tandem 
with other project management and process improvement theories.

Although much of Six Sigma and basic problem solving methods domi-
nate the themes presented in LAPM, there is a strong total quality manage-
ment (TQM) influence. Therefore this LAPM BOK is presented in three 
sections:

 ◾ Major programs and established BOKs that contributed to Lean and 
agile project management (Appendix Section 1)

 ◾ Lean and agile project management theory (Appendix Section 2)
 ◾ Core tools and knowledge used in Lean and agile project management 
(Appendix Section 3)
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Section 1 Major Programs and Established BOKs that 
Contributed to Lean and Agile Project Management

The Primary Recognized Process Improvement Programs

Total Quality Management (TQM)

Total quality management (TQM) is the foundation of most process 
improvement programs. The core TQM strategy is to embed the aware-
ness of quality throughout the entire organization. Both Six Sigma and 
Lean manufacturing/thinking promote concepts and tools first introduced 
by TQM. TQM also means continuously improving processes and products 
as well as reducing waste. This is why TQM aligns closely with Lean and 
agile project management.

The major difference between Lean and agile project management 
and TQM is that the tools used in Lean and agile project management 
are updated and less labor intensive. Generally, the mission, goals, 
and philosophy of TQM are also represented in Lean and agile project 
management.

Many TQM ideas and problem-solving tools can be traced back to the 
early 1920s, when statistical theory was applied to product quality control. 
The concept of applying mathematical and statistical models to improve 
product quality was further developed in Japan in the 1940s. This effort was 
led by U.S. Americans such as Edwards Deming and Joseph Juran. Deming 
was responsible for popularizing the idea whereas Juran wrote much of the 
original literature.

Deming was a protégé of Dr. Walter Shewhart. Juran also studied with 
Shewhart. Shewhart is sometimes referred to as the father of statistical qual-
ity control. Shewhart’s contribution to quality focuses on control charts, 
special/common cause variation, and analytical statistical studies. Shewhart’s 
work also concentrates on statistical process control (SPC). Often SPC is 
studied as a subset of TQM. SPC studies various charts and graphs to deter-
mine and monitor process capability.

Beginning in the 1980s, a new phase of quality control and management 
began. The focus widened from quality of products to quality of all issues, 
including service opportunities, within an organization. It was determined 
that many of the same mathematical and statistical models used to identify, 
monitor, and evaluate the quality of products could also be applied in the 
service industry.
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In 1988, a significant step in quality management was made when the 
Malcolm Baldrige Award was established by the President of the United 
States. This national award recognizes companies for their quality contribu-
tions. Malcolm Baldrige was responsible for bringing quality to the govern-
ment during the Reagan administration. The Baldrige program’s mission is to 
improve competitiveness and performance related to quality.

The Baldrige program was a direct result of the TQM movement and 
includes the following:

 ◾ Raising the awareness of performance excellence
 ◾ Providing organizational assessment tools and criteria
 ◾ Educating business leaders
 ◾ Recognizing national role models in quality

TQM is a set of management practices throughout an organization, 
geared to ensure that the organization consistently meets or exceeds cus-
tomer requirements. In a TQM effort, all members of an organization partici-
pate in improving processes, products, and services. Quality initiatives are 
not limited to the quality department.

Modern definitions of TQM include phrases such as customer focus, the 
involvement of all employees, continuous improvement, and the integration 
of quality management into the total organization.

Basic TQM supports the following:

 ◾ Line management ownership
 ◾ Employee involvement and empowerment
 ◾ Challenging quantified goals and benchmarking
 ◾ Focus on processes and improvement plans
 ◾ Specific incorporation in strategic planning
 ◾ Recognition and celebration

TQM has adopted several documents that are also used in other process 
improvement efforts to include the Lean and agile project management pro-
gram. Typically, these documents are identified by the following titles:

 ◾ Deming’s 14 Points
 ◾ Deming’s 7 Deadly Diseases
 ◾ The Deming Cycle



254 ◾ Appendix A

 ◾ Joseph Juran’s Roadmap for Quality Leadership
 ◾ The Triple Constraint Model

In general terms, TQM is a management approach to long-term success 
through customer satisfaction and is based on the participation of all mem-
bers of an organization in improving processes, products, and services.

Lean and Agile

In 2001, 17 software developers met in Utah and published The Manifesto for 
Lean & Agile Software Development. The Lean and agile movement was not 
any methodology but was intended to restore balance. Although originally 
intended for software development, Lean and agile became popular for proj-
ect management circa 2006. Lean and agile’s 12 principles are summarized 
as follows:

 1. Customer satisfaction
 2. Welcoming change requirements
 3. Frequent delivery
 4. Daily cooperation
 5. Projects built around motivated individuals
 6. Face-to-face conversation
 7. Progress measurement
 8. Sustainable development
 9. Attention to technical excellence
 10. Simplicity
 11. Self-organizing teams
 12. Frequent meetings to reassess

Quality focuses on specific tools and techniques, such as continuous 
integration, automated testing, test-driven development, and other practices. 
Compared to traditional project management, Lean and agile targets complex 
systems.

One of the differences between Lean and agile and Six Sigma is the 
approach to quality and testing. In the DMAIC model as well as project man-
agement, a waterfall approach is taken; in Lean and agile, an iterative approach 
is taken. In every iteration, a small part of the project is developed. Lean and 
agile introduces a mindset as opposed to a methodology; the approach implies 
greater flexibility at any stage of project management development.
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Lean and agile promotes cross-functional teams, adaptive planning, early 
delivery, and continuous improvement.

International Standards Organization (ISO)

The International Standards Organization (ISO), founded in 1947, is an 
international standard-setting body composed of representatives from 
various national standards organizations (ISO). ISO has developed over 
18,000 international standards, making it the largest standards-developing 
organization in the world. The ISO 9000 and ISO 14000 series are the 
most well known. However, up to 1,100 new ISO standards are published 
every year.

The ISO 9000 family specifically addresses quality management. This 
means what the organization does to fulfill the following:

 ◾ The customer’s quality requirements
 ◾ Applicable regulatory requirements
 ◾ Enhance customer satisfaction
 ◾ Achieve continual improvement of its performance in pursuit of these 
objectives

The ISO 14000 family addresses environmental management. This means 
what the organization does to do the following:

 ◾ Minimize harmful effects on the environment caused by its activities
 ◾ Achieve continual improvement of its environmental performance

To be certified in an ISO standard, these steps are necessary:

 ◾ Locating and selecting a registrar; this is a company who is certified by 
ISO to make the initial assessment and provide suggestions for your ISO 
program.

 ◾ Creating an application and conducting a document review.
 ◾ Participating in an assessment.
 ◾ Completing the ISO registration.
 ◾ Participating in a recertification effort.

ISO recertification efforts include gathering the proper measurements and 
articulating these measurements as well as identifying future opportunities 
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for process improvement. There is also a time factor involved. Therefore, 
Lean and agile project management often plays a primary role in ISO 
recertification.

Capability Maturity Model Integrated (CMMI)

Capability maturity model integration (CMMI) is another popular process 
improvement program. This integrated approach is intended to help an orga-
nization improve performance by recognizing certain levels of performance. 
CMMI can be used to guide process improvement across a project, a divi-
sion, or an entire organization.

In CMMI models with a staged representation, there are five maturity lev-
els designated by the numbers 1 through 5:

 1. Initial
 2. Managed
 3. Defined
 4. Quantitatively managed
 5. Optimizing

CMMI was developed by the CMMI project, which was designed to 
improve the usability of maturity models by integrating many different 
models into one framework. The project consisted of members of industry, 
government and the Carnegie Mellon Software Engineering Institute (SEI). 
The main sponsors included the Office of the Secretary of Defense (OSD) 
and the National Defense Industrial Association.

Each level in the CMMI process requires detailed information gather-
ing and analysis. The significance of Lean and agile project management in 
CMMI is that often to move up one level Lean and agile project management 
practices need to be engaged.

Six Sigma

Defect Reduction

The Six Sigma problem-solving methodology is the most effective tool to 
quickly reduce and eliminate defects. It is a team-based methodology that 
works by systematically identifying and controlling the process variables that 
contribute to producing the defect or mistake.
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DMAIC Model

Improvement of existing products or processes using the Six Sigma method-
ology is done in five steps:

 ◾ Define
 ◾ Measure
 ◾ Analyze
 ◾ Improve
 ◾ Control

Define The purpose of the Define phase is to make sure that everyone 
understands the project and the goals of the process improvement effort. 
The basic steps include the following:

 ◾ Create a process improvement charter and process map.
 ◾ Identify or define the problems in your process that must be solved in 
order to meet or exceed the customer’s specifications or expectations.

 ◾ Identify and quantify customer requirements.
 ◾ Identify and quantify the process output and defects that fall short of 
these requirements and create a problem statement.

 ◾ State the project goal, which also must be a clear and measurable goal, 
and include a time limit for the project’s completion.

 ◾ Determine the few vital factors that are critical to quality, which need to 
be measured, analyzed, improved, and controlled.

Measure The purpose of the Measure phase is to get a strong as-is snapshot 
of how the process is currently behaving. The basic steps include the following:

 ◾ Select the critical-to-quality characteristics in your process. These are 
the outputs of the given process that are important to the customer. 
How are you doing now?

 ◾ Define what that process output should be, which is done by looking at 
the customer requirements and the project goal.

 ◾ Define the defect for the process. Remember, a defect is an output that 
falls outside the limits of customer’s requirements or expectations and 
must be measurable.

 ◾ Find the inputs to the process that contribute to defects.
 ◾ Define the exact dollar impact of eliminating the defects in terms of 
increased profitability and/or cost savings.
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 ◾ Measure the defects that affect the critical-to-quality characteristics as 
well as any related factors.

 ◾ Incorporate measurement systems analysis—a method to make sure the 
defects are being measured properly.

Analyze The purpose of the Analyze phase is to review the measurements 
and information from the previous phase and determine, based on that 
information, what three to five solutions might be appropriate to solve the 
problem or roll out the activity. Steps include the following:

 ◾ Determine root cause
 ◾ Identify variations that could be reduced
 ◾ Determine if correlation exists
 ◾ Do what-if scenarios
 ◾ Determine the time line and cost of solutions
 ◾ Determine the sustainability of the solution

Improve The purpose of the Improve phase is to choose a solution, imple-
ment the solution, and be able to definitively prove that a process improve-
ment has been accomplished. This is done by comparing the as-is state 
(Measure) with conditions after the process improvement has been rolled 
out. Basic steps include the following:

 ◾ Articulate the three to five possible solutions
 ◾ Gain consensus on the best solution
 ◾ Pilot
 ◾ Create an execution plan (project plan) if the solution is successful in 
the pilot

 ◾ Choose another one of the three to five solutions if the pilot is not 
successful

 ◾ Roll out

Control The purpose of the Control phase is to sustain the improvement. 
Basic steps include the following:

 ◾ Clearly articulating the process improvement achieved
 ◾ Creating a control plan to keep the process in place
 ◾ Designing a transition plan for the new owner
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DFSS Model

Design for Six Sigma, also known as design for Lean and agile project man-
agement (DFSS or DFLSS), is applicable only in situations where a new prod-
uct or service needs to be designed or redesigned from the very beginning. 
Many supporters of the DMAIC design believe that this is accomplished in 
the Analyze and Improve phases of the DMAIC model. However, supporters 
of DFSS believe a design component is necessary. Recently models based on 
the DMAIC thinking process that do not have a design component are also 
referred to as DFSS or DFLSS models.

Today, the most popular DFFS model is define, measure, analyze, design, 
verify (DMADV). The DMADV model contains the first three phases of the 
DMAIC model. The last two phases, Improve and Control, are replaced by 
design and verify.

Design Design details, optimize the design, and plan for design verifica-
tion. This phase may require simulations.

Verify Verify the design, set up pilot runs, implement the production pro-
cess, and hand it over to the process owner(s).

Statistical Thinking

Both the DMAIC and DMADV model are based on statistical thinking. The 
following principles form the basis for statistical thinking:

 ◾ All work occurs in a system of interconnected processes
 ◾ Inherent variation exists in all processes
 ◾ Reducing variation is the key to successfully improving a process

Recognizing Individual Tasks within the Process 
and Assigning Major Causes of Variability

To successfully analyze a process using statistical process control, it is 
important to break things down into the smallest elements possible, 
accepting that all processes have inherent variability and that variabil-
ity can be measured. Data is used to understand variability based on the 
type of variability. Deming used statistical quality control techniques to 
identify special and common cause conditions in which common cause 
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was the result of systematic variability while special cause was erratic and 
unpredictable.

Common Cause Common cause variability occurs naturally in every pro-
cess. Common cause variation is fluctuation caused by unknown factors 
resulting in a steady but random distribution of output around the average of 
the data. Natural or random variation that is inherent in a process over time 
affects every outcome of the process. If a process is in control, it has only 
common cause variation and can be said to be predictable. Common cause 
variations are due to the system itself and are somewhat expected. Examples 
of common cause of variability are

 ◾ Variation in the weight of an extruded textile or plastic tubing
 ◾ Variation in moisture content of a resin
 ◾ Particle size distribution in a powder
 ◾ Poor training

Special Cause Special cause variation is usually assigned to one of the fol-
lowing conditions:

Variation in the process that is assignable to a specific cause or causes. 
For example, a variation arises because of special circumstances. Special 
cause variation is variation that may be assigned to a specific cause. 
Examples of special cause variation are

 ◾ The first labels on a roll of self-adhesive labels are damaged, marred, or 
otherwise unusable.

 ◾ The cartons near the door of a warehouse are exposed to rain and 
ruined.

Stabilize Processes

Traditional tools for process stabilization include process capability studies 
and control charts. The Six Sigma methodology supports the concept that a 
process may be improved by simply stabilizing the process. Making a pro-
cess stable means to bring the process within the upper and lower specifica-
tion limits and as close to the norm as possible.
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Lean Manufacturing/Lean Thinking

Whereas the Six Sigma model concentrates on defect and mistake reduction, 
Lean manufacturing and Lean thinking (service related) concentrate on

 ◾ Waste reduction
 ◾ Speed
 ◾ Voice of the customer, employee, business, process

Waste Reduction

In Lean manufacturing/thinking, other terms for waste are nonvalue, non–
value added, and the Japanese term muda. The misconception about the 
term is that when items are identified as waste it does not necessarily mean 
that the item will be reduced or eliminated. It simply means that it does 
not contribute directly to the process being studied. The reduction of waste 
concentrates on eight key areas: transportation, inventory, motion, waiting, 
overprocessing, overproduction, defects, and skills.

Speed

All process improvement programs are concerned with delivering a product 
or service that is cost-effective and has maintained a high degree of quality. 
Speed is also important but not as apparent in other process improvement 
programs. Speed is highly recognized in Lean manufacturing/thinking. One 
avenue for speed is automation. The term automation, like the term waste, 
is often misunderstood. Automation simply means standardizing processes, 
which is also a goal of Six Sigma.

Lean introduced a number of philosophies and tools—the purpose in the 
speed and automation process to include just-in-time thinking principles. 
Individually, these efforts are sometimes known as concentration of assem-
bly, kanban cards, bar coding, visible record systems, production leveling, 
and work standardization.

Voice of the Customer, Employee, Business, Process

One of the unique things about the Lean methodology is an emphasis on 
how the customer, employee, business, and process are impacted by the 
process improvement. This is often referred to as VOC, VOE, VOB, and VOP.
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Additional Methodologies and Bodies of Knowledge 
that Play a Role in Lean and Agile Project Management

The Quality Body of Knowledge (Q-BoK™) is a collection of outlines 
and documents maintained by the American Society of Quality (ASQ). These 
outlines are used for general information, reference and to study for a vari-
ety of ASQ certifications. The Q-BoK contains a Six Sigma green belt body 
of knowledge and a black belt Six Sigma body of knowledge. ASQ was the 
first to establish an industry-recognized body of knowledge for Six Sigma. 
ASQ currently does not have a Lean and agile project management body 
of knowledge. However, the Lean and agile project management body of 
knowledge (SSD Global Version 3.0) contains much of the industry-accepted 
documentation on Six Sigma.

The Business Analysis Body of Knowledge (BABOK®) is main-
tained by the International Institute of Business Analysis. It supports six 
knowledge areas:

 ◾ Business analysis planning and monitoring is concerned with which 
business analysis activities are needed. This includes identifying the 
stakeholders.

 ◾ Elicitation is obtaining requirements from the stakeholders.
 ◾ Requirements management and communication deals with changes to 
requirements as well as communication to stakeholders.

 ◾ Enterprise analysis defines the business need and a solution scope.
 ◾ Requirements analysis is the progressive elaboration of requirements 
into something that can be implemented.

 ◾ Solution assessment and validation determines which solution is best, 
identifies any modifications that need to be made to the solution, and 
assesses whether the solution meets the business needs.

The BABOK® provides a framework that describes the areas of knowl-
edge related to business analysis. The BABOK® is intended to describe and 
define business analysis as a discipline, rather than define the responsibili-
ties of a person. The Guide to the Business Analysis Body of Knowledge is not 
really a methodology, which makes it easy to partner with Lean and agile 
project management.

First published in 2005 by the International Institute of Business analy-
sis (IIBA), it was written to serve the project management community. The 
IIBA® has created the Certified Business Analysis Professional™ (CBAP®), a 
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designation awarded to candidates who have successfully demonstrated their 
expertise in this field. This is done by detailing hands-on work experience 
in business analysis through the CBAP® application process and passing the 
IIBA® CBAP® examination.

The Project Management Body of Knowledge (PMBOK®) is 
 maintained by the Project Management Institute (PMI). All process 
improvement programs recognize that basic project management must be 
in place before process improvement may begin. The PMBOK® supports 
nine knowledge areas:

 ◾ Integration management
 ◾ Scope management
 ◾ Time management
 ◾ Cost management
 ◾ Quality management
 ◾ Human resource management
 ◾ Communications management
 ◾ Risk management
 ◾ Procurement management

The PMBOK® also promotes that the following phases are necessary for a 
successful project:

 ◾ Initiating
 ◾ Planning
 ◾ Executing
 ◾ Monitoring and controlling
 ◾ Closing

Business Process Reengineering (BPR) is an approach intended to 
elevate efficiency and effectiveness of an existing business process. BPR is 
also known as business process redesign, business transformation, and busi-
ness process change management. BPR supports the following methodolo-
gies for process improvement:

 ◾ Process identification
 ◾ Review update as-is state
 ◾ Design to-be
 ◾ Test and implement to-be
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Change Management has a variety of meanings depending on the area. 
All areas of change management play a role in the new Lean and agile proj-
ect management. These areas include the following:

 ◾ Project management refers to a project management process in which 
changes are formally introduced and approved.

 ◾ Information technology service management (ITSM) is a discipline used 
by IT professionals.

 ◾ People change management is a structured approach to change indi-
viduals, teams, organizations, and societies.

Leadership development traditionally has focused on developing lead-
ership ability. In a Lean and agile project management organization, these 
methods are imperative to the success of Lean and agile project manage-
ment black belts and master black belts. Successful leadership development 
in generally linked to the following:

 ◾ Individual’s ability to learn
 ◾ Quality and nature of the leadership development program
 ◾ Genuine support for the leader’s supervisor

Leaders play a key role in building a successful Lean and agile project 
management organization. There are four main areas of responsibility:

 ◾ Choosing the right projects
 ◾ Choosing the right people
 ◾ Following the right methodology
 ◾ Clearly defining roles and responsibilities

Measurement Systems Analysis (MSA) is a science that considers 
selecting the right measurement. Studying the measurement interactions 
along with assessing the measurement device is also part of the mix. Are 
measures reliable and valid? What is the measurement uncertainty?

Statistics is the science of making effective use of numerical data relat-
ing to groups of individuals or experiments. Six Sigma and Lean have always 
included the field of statistics when measuring and analyzing data. The Lean 
and agile project manager has to make these studies more digestible for the 
everyday person. A stronger emphasis is placed on choosing the right soft-
ware and making sure that the statistic is valid.
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Business Finance plays a stronger role for the Lean and agile project 
manager. The buy-in and continued support of a project cannot be based 
solely on statistical data. Choosing the right return-on-investment formula 
and being able to measure project success using financial terms has become 
essential.

As we move forward as Lean and agile project managers, it is important 
to remember that Lean and agile project management is not just a matter 
of blending two highly successful process methodologies but rather encom-
passing a collection of bodies of knowledge.

Organizational Development is a body of knowledge and practice 
that enhances organizational performance and individual development. 
Today’s organizations operate in a rapidly changing environment. One of the 
most important assets for an organization is the ability to manage change. 
Although there is not an industry standard established document outlining 
the things necessary for successful organizational development, most profes-
sionals in this field rely on the works of William Bridges. Bridges is known 
as one of the foremost thinkers and speakers in the areas of change man-
agement and personal transition. Themes throughout Bridges’ work encour-
age recognizing the various phases of change. The most popular being 
freezing, changing, and refreezing.

Section 2 Lean & Agile Project Management Theory

Lean government implies a new attitude that examines complex bureau-
cratic systems with the intent of simplifying procedures and reducing waste. 
Several government agencies have discovered that the Lean approach has 
enabled them to make complicated processes function better, faster, and 
more cost-effectively.

The Environmental Protection Agency (EPA) is a strong advocate of Lean 
government. The EPA recently published several successful case studies. The 
International City/County Management Association (ICMA) supports a pro-
gram to assist local government organizations with implementing Lean. The 
American Society for Quality (ASQ) advocates the adoption of Lean and/or 
Six Sigma within the U.S. Federal government. Several U.S. political figures 
have endorsed the Lean initiatives.

During the 81st General Assembly in the State of Iowa, legislation 
was passed that authorized the department of management to create the 
office of Lean enterprise. In the January 2012 Colorado State Address, 
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Governor John Hickenlooper remarked that almost every department 
had initiated a Lean program in order to identify waste/inefficiencies and 
create savings. Colorado House Bill 11-1212 was passed to integrate Lean 
government principles. This bill promotes incorporating Lean practices 
as well as training state employees to be Lean experts within the State of 
Colorado.

Clearly, in the United States the practice of Lean government is becoming 
more and more popular. Examples of government agencies with active Lean 
departments include, but are not limited to, the following:

 ◾ U.S. Department of Defense
 ◾ U.S. Army
 ◾ U.S. Department of Agriculture
 ◾ U.S. Department of Housing and Urban Development
 ◾ U.S. Nuclear Regulatory Commission

Lean government practices are moving abroad. In Sweden, the migration 
board is widely regarded as one of the most prominent public authorities to 
have adopted the Lean model. In 2009, the Singapore housing and devel-
opment board teams used Lean tools to provide award-winning customer 
service.

Using Lean tools, government entities can expect to do the following:

 ◾ Eliminate or dramatically reduce backlogs
 ◾ Reduce lead times
 ◾ Decrease the complexity of processes
 ◾ Improve the consistency of reviews or inspections
 ◾ Benefit from better staffing allocation

The challenge with implementing Lean government is that most 
government departments are organized around functions rather than 
processes. In many cases, necessary resources are not located in the 
same building. Cross-training programs are generally not supported. 
Changing or modifying this dynamic alone drastically reduces waiting 
time, redundancy, and/or rework, but the concept is not always met with 
enthusiasm.

Lean government supports the idea of creating work cells. A work cell is 
formed by placing all the necessary resources in one area. Work cells per-
mit cross-training opportunities and reduce both rework and redundancy. 
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Work cells can better manage the first in, first out (FIFO) process, generally 
increasing citizen satisfaction. Work cells are designed to improve process 
flow, eliminate waste, and promote standardization.

A basic premise of Lean thinking is to study the value of the work people 
do and directly connect it to the quality of service provided for the citizen. 
These activities may cause stress among employees who have not been 
enlightened by the merits of Lean. Employees may fear job loss or loss of 
control of their daily activities.

The following activities should be observed with a high level of 
sensitivity:

 ◾ Core processes
 ◾ Current systems managing these processes
 ◾ People involved in these processes
 ◾ Innovation possibilities

In the initial process, value stream mapping (VSM) can be extremely 
useful for governmental agencies. VSM refers to the activity of developing a 
visual representation of how a particular process, product, or service flows 
through the system.

VSM also identifies time frames, handoffs, and resources involved 
throughout the process. VSM, similar to flowcharting, has a set of symbols 
that represent various processes, materials, and information. However, unlike 
flowcharting, VSM symbols are not standardized, and there are several varia-
tions. New VSM symbols may be created when necessary, or verbiage may 
be placed inside a rectangular box to provide explanation regarding that 
step. Once the map is created, it is easier to identify areas of overt as well as 
hidden waste. Bottlenecks, redundancy, and rework are also more apparent.

In the beginning, another useful tool is kaizen events, also known as 
rapid improvement events. The idea behind kaizen events is to identify pro-
cess improvements that can be implemented immediately. Kaizen events are 
designed to yield quick results. The ancillary benefit is this often increases 
employee buy-in and morale.

Kaizen events typically bring together a cross-functional team for three 
to five days to study a specific process. It is important that the members of 
this team have the ability to make decisions for their group because commit-
ments are made during this session.

Kaizen events are conducted by a facilitator who walks the group 
through a model for process improvement. Often this model is plan, do, 
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check, act (PDCA). Depending on the nature of the project, the Define, 
Measure, Analyze, Improve, and Control (DMAIC) model may be used. 
Proprietary models, such as select, clarify, organize, run, evaluate (SCORE™) 
may also be used to conduct the session. Additionally, there is the more tra-
ditional and simplified kaizen approach that promotes the following:

 ◾ Assessment
 ◾ Planning
 ◾ Implementation
 ◾ Evaluation

In the assessment phase, the major goal is to determine the critical-to-
quality (CTQ) factors. After a consensus is reached on the CTQ factors, the 
next step is to develop metrics. In the planning phase, the process improve-
ment intervention is discussed. In the implementation phase, the process 
improvement is implemented and monitored. Finally, the evaluation phase 
measures the results based on the metrics developed during the assessment 
phase.

The success of any rapid improvement event depends on the following:

 ◾ Teamwork
 ◾ Personal discipline
 ◾ Employee morale

In addition to rapid improvement events, another way to kick off a Lean 
government program is by initiating a workplace organizational model 
such as the 5S. Similar to a VSM, the 5S model offers visual validation. 
Comparable to a kaizen event, 5S can be completed in a relatively short 
period of time.

The 5S model uses a list of five Japanese words, which, translated 
roughly into English, starts with the letter S: sort, set in order, shine, stan-
dardize, and sustain. The 5S model is also used to organize physical space 
in such diverse areas as health care, warehouses, and retail.

A new term, used more and more often in government services, is Lean 
IT. Although Lean principles are well established and have broad applicabil-
ity, the move to IT is still emerging. Lean IT will increase in use as more 
governments go online to deliver better services. Although many govern-
ments have already made the move to electronic files, the method used to 
manage these files often mimics manual systems. This makes retrieval of 
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critical data difficult and cumbersome. Lean IT for government will allow 
these services to be more user-friendly and easier to audit.

In government services, the most challenging task is managing work in 
progress (WIP). There is a common belief that work received cannot be 
completed within a short time frame. This is often true because govern-
mental systems are set up to collect data but often lack the discipline to 
act quickly on the data collected. One value of Lean is that, used prop-
erly, daily processes and activities are immediately identified in the value 
stream. Knowing how many permits are issued in a particular period or 
being able to calculate a need for tomorrow is the first step in process 
improvement.

Easy information-gathering tools are used that do not require a vast 
amount of training or instruction to be effective. Lean uses ordinary metrics 
to calculate results. When WIP is increased, productivity and quality gener-
ally decrease. The immediate goal becomes reducing WIP.

Most Lean government projects share the same goals:

 ◾ Increase citizen satisfaction
 ◾ Optimize the value delivered to the public
 ◾ Involve employees in the continual improvement effort
 ◾ Develop consistent metrics that are clear and concise

Types of governmental projects that have benefited from implementing 
Lean and/or Six Sigma include improving the following:

 ◾ Documentation management
 ◾ File archiving
 ◾ Inventory management
 ◾ Payment process
 ◾ Permit process
 ◾ Security clearance

Lean government starts with a vision. In the United States, the Lean 
government leadership vision is usually to provide an efficient environment 
in which citizens are satisfied and employees are happy. Internationally, the 
happiness factor is often not regarded as an element, and citizen satisfaction 
is second to governmental control.

One common factor, however, with international Lean government 
is the commitment necessary for upper management to motivate the 
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workforce. Another common factor is that this cannot be achieved with-
out some sort of map of the ongoing process. Nevertheless, in many cul-
tures, attaining a map or verbal validation of the current process is nearly 
impossible.

Lean government can benefit from methodology and tools normally 
associated with Six Sigma. For example, Lean government favors the PDCA 
model for problem solving. Many problems in government are far too com-
plex to benefit from this model.

Some governmental issues may need a more robust model such as the 
DMAIC model or a DFSS model used in Six Sigma and Lean Six Sigma 
programs. Six Sigma and Lean Six Sigma tools that effectively analyze root 
cause or performance capability may also be beneficial.

Lean government, like Lean Six Sigma, takes full advantage of other busi-
ness management tools that include balanced scorecard; strengths, weak-
nesses, opportunities, threats (SWOT) analysis, and benchmarking theory.

The purpose of Lean government is about contributing to overall citizen 
satisfaction. This is accomplished by optimizing value and by delivering 
services faster. Lean government involves employees in the problem-solving 
process and uses performance metrics to measure success.

Colorado House Bill 11-1212 provides a solid explanation of Lean prin-
ciples, which may be applied to any public sector entity. It states,

Lean government principles means a continuous and rapid process 
improvement of state government by eliminating a department’s 
non value-added processes and resources, providing feedback 
on process improvements that have the purpose of increasing a 
department’s efficiency and effectiveness, and measuring the out-
comes of such improvements.

Internationally, as well as domestically, awareness of the government 
infrastructure is necessary before attempting to initiate a process improve-
ment. The hierarchy, hiring policy, and labor responsibilities need to be 
considered as well. Paying attention to diversity and remembering Lean prin-
ciples will ensure Lean government success.

In order for Lean to function properly, it is important to pay attention to the 
PDCA and basic project management. For example, the project management 
activities to include initiation, planning, executing, and controlling, are neces-
sary for Lean. See Figure A.1.
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Planning can be the most time-consuming phase of the total project. 
Planning a project includes the following steps.

 1. Establish objectives
  Your objective statement spells out the specific, quantifiable amount 

of improvement planned above the baseline performance that was indi-
cated in the problem statement. You also need to determine how long 
completing this project and achieving your goal will take.

 The objective statement directly addresses the information in the prob-
lem statement. Just like the problem statement, the objective statement 
must contain certain information in order to be effective. A good objec-
tive statement contains all the following elements: metric, baseline, goal, 
amount of time, impact, and corporate goal/objective.

  That is, you want to improve some metric from some baseline to 
some goal in some amount of time with some impact against some cor-
porate goal or objective. This timeline should be aggressive but realistic. 
These factors are necessary.

  Include the following elements in your objectives:
  Statement: A brief narrative description of what you want to achieve
  Measures: Indicators you’ll use to assess your achievement

  Performance specifications: The value(s) of each measure that 
define success

Purpose

Strategic fit

Objectives

Scope (draft)

Terms of
reference

Draft schedule

Budget estimate

1. Startup 2. Planning 3. Execution 4. Closeout

Scope—final

Select
team members
Plan deliverables

Quality plan
Baseline schedule

Baseline budget
Risk register

Issues register
Business case

Approvals

Communication plan Communications
Reporting

Change control

Issue resolution

Risk management

Cost management
Time management

Quality
management

Monitor/control

Production of
key deliverables

Celebrate!
Contract closeout

Team feedback

Recommendations for
further action
Post implmentation
review

Figure A.1 Project life cycle.
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  Lean and agile project management still favors a popular method of 
goal setting SMART goals. SMART is an acronym that stands for spe-
cific, measurable, attainable, realistic, and timely.

  To begin crafting your objective statement, start with the baseline 
performance you established in the problem statement. After you’ve 
set your improvement goal, you can estimate the financial benefit of 
achieving this goal.

  Important questions to ask include the following:
  Why? Why are we doing this project? Why is it important to the 

organization? Why is it important to me and the team?
  What? What problems are the project expected to solve? What are 

the real issues at the core of the project? What deliverables do man-
agement or the client expect from this project? What criteria will be 
used to judge success or failure? If we produce deliverables on time 
and on budget, what else represents success?

  Who? Who has a stake in the outcome?
  How? How do various stakeholders’ goals differ?

  The more clearly you define your project’s objectives, the more likely 
you are to achieve them.

 2. Develop a plan using work breakdown structure (WBS)
  A work breakdown structure (WBS) is a breakdown of all the 

work important to finish a task. A WBS is orchestrated in a chain 
of importance and built to consider clear and coherent groupings, 
either by exercises or deliverables. The WBS should speak to the 
work distinguished in the affirmed project scope statement and 
serves as an early establishment for successful timetable advance-
ment and expense evaluating. Supervisors commonly will build up 
a WBS as a forerunner to a nitty-gritty undertaking plan. The WBS 
should to be joined by a WBS dictionary, which records and charac-
terizes WBS components.

  The objectives of building up a WBS and WBS dictionary are 
(1) for the group to proactively and coherently arrange out the task 
to fulfillment, (2) to gather the data about work that should be 
accomplished for an undertaking, and (3) to sort out exercises into 
sensible parts that will accomplish targets. The WBS and WBS dic-
tionary are not the timetable but rather the building pieces to it. The 
movement of WBS and WBS dictionary advancement is as per the 
following (Figure A.2):
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  The WBS and WBS dictionary are not static reports. WBS development 
is liable to administration dynamic elaboration, and as new data gets to 
be known, the WBS should be overhauled to mirror that data. A project 
team that has significant changes to the WBS should reference the change 
management plan for direction on administration of changes to scope.

Example

Below is a simplified WBS example with a limited number of organizing 
levels. The following list describes key characteristics of the sample WBS 
(Figure A.3):

 ◾ Hierarchical levels: contains three levels of work.
 ◾ Numbering sequence: uses outline numbering as a unique identifier for 
all levels.

 ◾ Level one is 1.0, which illustrates the project level.
 ◾ Level two is 1.X (1.1, 1.2, 1.3, etc.), which is the summary level and 
often the level at which reporting is done.

 ◾ Level three is 1.X.X (1.1.1, 1.1.2, etc.), which illustrates the work pack-
age level. The work package is the lowest level of the WBS at which 
both the cost and schedule can be reliably estimated.

 ◾ Lowest level descriptions: expressed using verbs and objects, such as 
“make menu.”

WBS Numbering

 ◾ In a WBS, each level thing has an interesting allocated number with 
the goal that work can be recognized and followed after some time. A 
WBS may have shifting ideas for levels; however, there is a general plan 

WBS (Diagram or List) WBS dictionary Detailed
schedule

Goal

Define comprehensive list
of project management
activities and tasks. 

Goals

Describe the activities and tasks. 

Order the activities and tasks.

Estimate the time of activities/tasks. 

Determine resources.

Integrate detailed list of
activities and tasks. 

Goals

Determine dependencies, 
constraints, and resources
to reflect complete time frame.

Figure A.2 WBS diagram.
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for how to number each level. The following is the general tradition for 
how undertakings are decomposed:

 ◾ Level 1: Designated by 1.0. This level is the top level of the WBS and is 
usually the project name. All other levels are subordinate to this level.

 ◾ Level 2: Designated by 1.X (e.g., 1.1, 1.2). This level is the summary level.
 ◾ Level 3: Designated by 1.X.X (e.g., 1.1.1, 1.1.2). This third level comprises 
the subcomponents to each Level 2 summary element. This effort con-
tinues down until progressively subordinate levels are assigned for all 
work required for the entire project.

On the off chance that assignments are legitimately subordinated, most 
booking apparatuses will consequently number errands utilizing the above 
tradition.

WBS Construction Methods

In spite of the fact that there are distinctive techniques for disintegrating 
work and making a WBS, the most direct and successful route is to utilize 

Provide
banquet

Plan and
supervise Dinner Room and

equipment Guests Staff Speakers

1.1.1 Create
plan

1.1.2 Make
budget

1.1.4
Coordinate
activities

1.1.3 Prepare
disbursements/
reconciliation

1.2.1 Make
menu

1.2.2 Create
shopping list

1.2.4 Cook

1.2.3 Shop

1.4.1 Make
guest list

1.4.2 Receive
RSVPs

1.4.4 Review
special needs

1.4.3 Create
name tags

1.2.5 Serve
dinner

1.3.1 Identify
site/room

1.3.2 Setup
tables/chairs

1.3.4 Decorate

1.3.3 Layout
settings/
utensils

1.3.5 Prepare
equipment,
pots, etc.

1.6.1 Invite

1.6.2
Transport

1.6.4 Backup
for no-shows

1.6.3
Coordinate
topics

1.6.5 Send
thank yous

1.5.1 Hire
shoppers

1.5.2 Hire
cooks

1.5.4 Hire
hosts

1.5.3 Hire
servers

1.5.5 Hire
cleanup

1.0

1.1 1.2 1.3 1.4 1.5 1.6
Level 2

Level 3

Level 1

WBS example-banquet

Figure A.3 WBS example.
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some type of visual showcase of the deliverables, stages, or exercises. In a 
perfect world, all project team individuals will gather and conceptualize all 
work required to finish deliverables effectively. There are two types of WBS:

 ◾ Deliverable-oriented WBS
 ◾ Process-centered WBS

Deliverable-Oriented WBS

A deliverable-oriented WBS is built around the project’s desired outcomes 
or deliverables. This type of WBS would likely include the following 
characteristics:

 ◾ Level 2 items are the names of all vendor project deliverables that 
are expected to be required as part of a contract. Level 2 should also 
include any agency deliverables tasks.

 ◾ Level 3 items are key activities required to produce the Level 2 
deliverables.

 ◾ Additional levels are used depending upon the magnitude of the deliv-
erables and the level of detail required to reliably estimate cost and 
schedule.

 ◾ In the deliverable-oriented WBS, all deliverables are identified, and all 
work is included.

Statewide activities secured as firm-fixed-price contracts are appropri-
ate to the deliverable-situated methodology. Sorted out thusly, extend 
supervisors and organization administration can audit between time 
progress against deliverables and effectively decide the rate of the work 
that is finished. In some cases, a deliverable-arranged WBS and its related 
calendar can be confounding to peruse on the grounds that their things 
are not composed successively at the most elevated amount. They are, in 
any case, extremely purposeful in showing progress against contracted 
deliverables.

A procedure-focused WBS is like a deliverable-arranged WBS with the 
exception that it is sorted out, at the largest amount, by stages or in 
a procedure instead of by deliverables. The advantage of utilizing a 
procedure-focused WBS is that it empowers the incorporation of procedure-
required deliverables, for example, project development life cycle (PDLC) 
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deliverables. Notwithstanding the sort of WBS utilized, groups should 
guarantee that all legally binding and PDLC deliverables are represented 
in the WBS. A procedure-focused WBS ordinarily incorporates the 
accompanying items:

 ◾ Level 2 exercises are stages or calendar checkpoints/turning points. 
These exercises could be PDLC stages, for example, initiation, planning, 
and so on.

 ◾ Level 3 exercises are those exercises required to finish Level 2 stages or 
points of reference. Various undertakings are incorporated for any work 
that should be done in numerous stages.

 ◾ Additional levels are utilized relying upon the length of the stage or 
plan and the level of subtle element required to dependably gauge cost 
and calendar.

 ◾ In the procedure-focused WBS, all deliverables are recognized, and all 
work is incorporated. This completeness will diminish the danger of 
“reeling sheet” work undertakings, which may impact the plan.

Two industry-standard methods exist for determining how many levels a 
WBS should have:

 ◾ Traditionally, the project management body of knowledge backs a fore-
ordained seven-level model, which has the upside of clear names and 
meanings of every level (e.g., program, undertaking, subtask, work item, 
and level of exertion); the impediment to this model is that it requires 
a level of point of interest that might be superfluous. Models/strategies 
with foreordained levels and level definitions clarify what data should 
be incorporated and where, yet they need adaptability.

 ◾ The more contemporary methodology is to give the attributes a chance 
to direct the quantity of levels utilized as a part of the judgment of 
the project manager. It is a decent practice to recognize the quantity 
of levels to be utilized and so keep up consistency when constructing 
the WBS. The quantity of levels must be adequate to permit the proj-
ect manager to dependably gauge timetable and cost and successfully 
screen and control work bundles.
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Example: WBS Dictionary

The project manager and team should talk about the WBS and decide 
the number of levels that are appropriate. The discussion should include 
the key points of interest. If any terms or conditions need clarification, a 
WBS dictionary should be attached. The terms placed in the WBS dic-
tionary may be valuable later when creating benchmarks, determining 
the communication plan, or for group discussions.

WBS Dictionary—Table Format Example

WBS #: 1.1.1 Task: Create Plan

Est. Level of Effort: 40 hrs. Owner: Project Manager

Resources Needed: Subject Matter Experts Work Products: MS Project Plan

Description of Task:
Development of a detailed project plan that lists all key 
resources, tasks, milestones, dependencies, and durations

Input:
• Approved Project Charter
• SMEs

Dependencies: • Approval of Budget

Risk:
• Changes to IT Apps plans and deliverables
• IT Apps implementation releases, which conflict with 

implementation

WBS #: 1.1.2 Work Item: Make Budget

Est. Level of Effort: 16 hrs Owner: Project Manager

Resources Needed:
CFO, CIO, Executive 
Sponsor

Work Products: ITPR

Description of Task:
Development and documentation of the project budget 
based on plan and resources

Input:
• Approved Project Charter
• SMEs

Dependencies: • Approval of Project Charter

Risk:
• Changes to IT Apps plans and deliverables
• IT Apps implementation releases which conflict with 

implementation
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WBS FIELDS

WBS 
# Task Description of Task

Work 
Products Owners

Est. 
Level 

of 
Effort

1 PLANNING All task management and 
management activities

1.1 Plan and 
Supervise

Roll-up Task Project 
Manager

N/A

1.1.1 Create Plan Development of WBS, 
work package 
identification, schedule 
formulation, staffing 
projection, resource 
estimation. Followed by 
development of a 
detailed project plan 
that lists all the key 
resources, task, 
milestones, 
dependencies, and 
duration.

WBS,
WBS 
Dictionary,

MS Project 
Plan

Project 
Manager

40 hrs

1.1.2 Create Budget Development and 
documentation of the 
project budget based on 
plan and resources

ITPR Project 
Manager

40 hrs

1.1.3 Prepare 
Disbursement/
Reconciliation

Development of 
disbursement process 
for the project, 
including acceptance/
approval forms

Purchase 
Orders, 
Deliverable 
Product 
Acceptance 
Form

CFO 40 hrs

1.1.4 Coordinate 
Activities

Ongoing planning 
activities for the project 
including weekly 
meetings

Meeting 
Minutes

Project 
Manager

8 hrs/
week
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The way to a create WBS and WBS dictionary is to engage in conversa-
tion about the activity and the steps necessary to achieve the undertaking. 
A project manager must guarantee that all the work that should be refined 
for the task is contained inside the WBS dictionary and is comprehended 
by colleagues and team members. A project manager should gather input 
from all team members to guarantee that the WBS and WBS dictionary are 
understandable and clearly identify the timing, cost, and resources by doing 
the following:

 ◾ Scheduling a baseline
 ◾ Determining a cost baseline
 ◾ Scoping out a baseline
 ◾ Quality baseline

Baselines are prepared on triple constraints—scope, time, cost (and 
quality). All of the above bullet points are considered as components 
of the project management plan. Often the scope, schedule, and cost 
baselines will be combined into one baseline that is used as an  overall 
project baseline against which project performance can be measured. 
The performance measurement baseline is used for earned value 
measurements.

The outline refers to the estimated cost, resources needed (to include 
labor costs) and the task schedule. Generally, the plan would include the 
following fields:

 ◾ Original scheduled start and finish dates
 ◾ Planned effort (may be expressed in hours)
 ◾ Planned or budgeted cost
 ◾ Planned or budgeted revenue

The main benefits of having a project baseline are the following:

 ◾ Ability to assess performance
 ◾ Earned value calculation
 ◾ Improved future estimating accuracy



280 ◾ Appendix A

The job of the Lean and agile project manager is to guide the team to 
successful delivery despite the challenges the world throws at the project. 
LAPM is about monitoring the project against the plan and intervening 
when the project manager notices things are going off track.

Section 3 Core Tools and Knowledge Used 
in Lean and Agile Project Management

Lean

Lean, Lean and agile, and project management all have some common and 
agreed-upon tools.

Lean is a customer-centric methodology used to continuously improve 
any process through the elimination of waste in everything the project man-
ager does; it is based on the ideas of continuous incremental improvement 
and respect for people.

Lean and agile is a time-boxed, iterative approach to software delivery 
that builds software incrementally from the start of the project instead of try-
ing to deliver it all at once near the end.

Project management is the application of processes, methods, knowledge, 
skills, and experience to achieve the project objectives. In general, a project 
is a unique, transient endeavor, undertaken to achieve planned objectives, 
which could be defined in terms of outputs, outcomes, or benefits.

The key tools in Lean include tools that make things work quickly and 
eliminate waste. They include the following:

5S
Organize the work area:

– Sort (eliminate that which is not needed)
– Set in order (organize remaining items)
– Shine (clean and inspect work area)
– Standardize (write standards for above)
– Sustain (regularly apply the standards)

5S: The Purpose
Eliminates waste that results from a poorly organized work area (e.g., 

wasting time looking for a tool).
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Andon
Andon is a visual feedback system for the plant floor that indicates pro-

duction status alerts when assistance is needed and empowers opera-
tors to stop the production process.

Andon: The Purpose
Andon acts as a real-time communication tool for the plant floor that 

brings immediate attention to problems as they occur, so they can be 
instantly addressed.

Bottleneck Analysis
Bottleneck analysis identifies which part of the manufacturing process 

limits the overall throughput and improves the performance of that part 
of the process.

Bottleneck Analysis: The Purpose
Improves throughput by strengthening the weakest link in the manufac-

turing process.
Continuous Flow
Manufacturing in which work-in-process smoothly flows through produc-

tion with minimal (or no) buffers between steps of the manufacturing 
process.

Continuous Flow: The Purpose
Eliminates many forms of waste (e.g., inventory, waiting time, and 

transport).
Gemba (The Real Place)
A philosophy that reminds the project manager to get out of our offices 

and spend time on the plant floor—the place where real action occurs.
Gemba: The Purpose
Promotes a deep and thorough understanding of real-world manufactur-

ing issues by first-hand observation and by talking with plant floor 
employees.

Heijunka (Level Scheduling)
A form of production scheduling that purposely manufactures in much 

smaller batches by sequencing (mixing) product variants within the 
same process.

Heijunka: The Purpose
Reduces lead times (because each product or variant is manufactured 

more frequently) and inventory (because batches are smaller).
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Hoshin Kanri (Policy Deployment)
Align the goals of the company (strategy) with the plans of middle man-

agement (tactics) and the work performed on the plant floor (action).
Hoshin Kanri: The Purpose
Ensures that progress toward strategic goals is consistent and thorough, 

eliminating the waste that comes from poor communication and incon-
sistent direction.

Jidoka (Automation)
Design equipment to partially automate the manufacturing process (partial 

automation is typically much less expensive than full automation) and 
to automatically stop when defects are detected.

Jidoka: The Purpose
After Jidoka, workers can frequently monitor multiple stations (reduc-

ing labor costs), and many quality issues can be detected immediately 
(improving quality).

Just-In-Time (JIT)
Pull parts through production based on customer demand instead of 

pushing parts through production based on projected demand. Relies 
on many Lean tools, such as continuous flow, heijunka, kanban, stan-
dardized work, and takt time.

Just-In-Time: The Purpose
Highly effective in reducing inventory levels. Improves cash flow and 

reduces space requirements.
Kaizen (Continuous Improvement)
A strategy with which employees work together proactively to achieve 

regular, incremental improvements in the manufacturing process.
Kaizen: The Purpose
Combines the collective talents of a company to create an engine for con-

tinually eliminating waste from manufacturing processes.
Kanban (Pull System)
A method of regulating the flow of goods both within the factory and 

with outside suppliers and customers. Based on automatic replen-
ishment through signal cards that indicate when more goods are 
needed.

Kanban: The Purpose
Eliminates waste from inventory and overproduction. Can eliminate the 

need for physical inventories (instead relying on signal cards to indicate 
when more goods need to be ordered).

KPIs (Key Performance Indicators)
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What are KPIs?
Metrics designed to track and encourage progress toward critical goals of 

the organization. Strongly promoted KPIs can be extremely powerful 
drivers of behavior, so it is important to carefully select KPIs that will 
drive desired behavior.

KPIs: The Purpose
The best manufacturing KPIs

– Are aligned with top-level strategic goals (thus, the purpose is to 
achieve those goals)

– Are effective at exposing and quantifying waste (OEE is a good 
example)

– Are readily influenced by plant floor employees (so they can drive 
results)

Muda (Waste)
Anything in the manufacturing process that does not add value from the 

customer’s perspective.
Muda: The Purpose
There is none. Muda means waste. The elimination of muda (waste) is the 

primary focus of Lean manufacturing.
Overall Equipment Effectiveness (OEE)
Framework for measuring productivity loss for a given manufacturing pro-

cess. Three categories of loss are tracked:
– Availability (e.g., down time)
– Performance (e.g., slow cycles)
– Quality (e.g., rejects)

Overall Equipment Effectiveness: The Purpose
Provides a benchmark/baseline and a means to track progress in eliminating 

waste from a manufacturing process. 100% OEE means perfect production 
(manufacturing only good parts, as fast as possible with no down time).

PDCA (Plan, Do, Check, Act)
An iterative methodology for implementing improvements:

– Plan (establish plan and expected results)
– Do (implement plan)
– Check (verify expected results achieved)
– Act (review and assess; do it again)

PDCA: The Purpose
Applies a scientific approach to making improvements:

– Plan (develop a hypothesis)
– Do (run experiment)
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– Check (evaluate results)
– Act (refine your experiment; try again)

Poka-Yoke (Error Proofing)
Design error detection and prevention into production processes with the 

goal of achieving zero defects.
Poka-Yoke: The Purpose
It is difficult (and expensive) to find all defects through inspection, and 

correcting defects typically gets significantly more expensive at each 
stage of production.

Root Cause Analysis
A problem-solving methodology that focuses on resolving the underly-

ing problem instead of applying quick fixes that only treat immediate 
symptoms of the problem. A common approach is to ask “why” five 
times, each time moving a step closer to discovering the true underlying 
problem.

Root Cause Analysis: The Purpose
The purpose is to ensure that a problem is truly eliminated by applying 

corrective action to the root cause of the problem.
Single-Minute Exchange of Dies (SMED)
Reduce setup (changeover) time to less than 10 minutes. Techniques 

include the following:
– Convert setup steps to be external (performed while the process is 

running)
– Simplify internal setup (e.g., replace bolts with knobs and levers)
– Eliminate nonessential operations
– Create standardized work instructions

Single-Minute Exchange of Dies: The Purpose
Enables manufacturing in smaller lots, reduces inventory, and improves 

customer responsiveness.
Six Big Losses
Six categories of productivity loss that are almost universally experienced 

in manufacturing:
– Breakdowns
– Setup/adjustments
– Small stops
– Reduced speed
– Startup rejects
– Production rejects
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Six Big Losses: The Purpose
Provides a framework for attacking the most common causes of waste in 

manufacturing.
SMART Goals
What are SMART Goals?
Goals that are specific, measurable, attainable, relevant, and time-specific.
SMART Goals: The Purpose
The purpose is to ensure that goals are effective.
Standardized Work
Documented procedures for manufacturing that capture best practices 

(including the time to complete each task). Must be “living” documenta-
tion that is easy to change.

Standardized Work: The Purpose
Eliminates waste by consistently applying best practices. Forms a baseline 

for future improvement activities.
Takt Time
The pace of production (e.g., manufacturing one piece every 34 seconds) 

that aligns production with customer demand. Calculated as planned 
production time/customer demand.

Takt Time: The Purpose
Provides a simple, consistent, and intuitive method of pacing produc-

tion. Is easily extended to provide an efficiency goal for the plant floor 
(actual pieces/target pieces).

Total Productive Maintenance (TPM)
A holistic approach to maintenance that focuses on proactive and pre-

ventative maintenance to maximize the operational time of equipment. 
TPM blurs the distinction between maintenance and production by 
placing a strong emphasis on empowering operators to maintain their 
equipment.

Total Productive Maintenance: The Purpose
Creates a shared responsibility for equipment that encourages greater 

involvement by plant floor workers. In the right environment, this can 
be very effective in improving productivity (increasing up time, reduc-
ing cycle times, and eliminating defects).

Value Stream Mapping
A tool used to visually map the flow of production. Shows the current 

and future state of processes in a way that highlights opportunities for 
improvement.
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Value Stream Mapping: The Purpose
Exposes waste in the current processes and provides a roadmap for 

improvement through the future state.
Visual Factory
Visual indicators, displays, and controls used throughout manufacturing 

plants to improve communication of information.
Visual Factory: The Purpose
Makes the state and condition of manufacturing processes easily accessible 

and very clear to everyone.
The burn down chart is a fundamental metric in Lean and agile.
The burn down chart is very simple. It is easy to explain and easy to 

understand. But there are pitfalls observed in many Lean and agile 
workshops and adoptions.

People tend to think the burn down chart is so simple they do not give 
appropriate attention to understand what it says.

Burn Down Chart
As a definition of this chart, the project manager can say that the burn 

down chart displays the remaining effort for a given period of time.
When they track product development using the burn down chart, teams 

can use a sprint burn down chart and a release burn down chart.
Sprint Burn Down Chart
Teams use the sprint burn down chart to track the product development 

effort remaining in a sprint.
Generally speaking, the burn down chart should consist of the following:

– X axis to display working days
– Y axis to display remaining effort
– Ideal effort as a guideline
– Real progress of effort

Companies use different attributes on the Y axis. All of them have ben-
efits and drawbacks.

Another popular tool in Lean and agile is time boxing. In time management, 
time boxing allocates a fixed time period, called a time box, to each planned 
activity. Several project management approaches use time boxing. It is also used 
for project managers to address personal tasks in a smaller time frame.

In Lean and agile, time boxing is a constraint used by teams to focus on 
value. One important time box that Lean and agile promotes is the project itself. 
Contrary to Lean and agile mythology, Lean and agile teams prefer to have a 
time-boxed project because it offers a fixed schedule and a fixed team size.



Appendix A ◾ 287

Scrum meetings play an important role in Lean and agile. Here is an 
overview of the different types of scrum meetings:

 1. Sprint planning meeting: This meeting begins with the product owner. 
This is when he or she explains the vision for the project as well as 
ways for the team to meet this goal. During this meeting, team mem-
bers decide the amount of work they can complete in a timely manner. 
This is also when the team moves work from the product backlog to the 
sprint backlog. This step requires a lot of planning, and usually this takes 
around eight hours for the group to decide on a finalized 30-day sprint.

 2. Daily scrum and sprint execution: From the planning meeting, the 
team moves into the daily scrum meetings. Every single day for about 
30 minutes, the team gathers together to report any issues or progress 
on their tasks. Although brief, this meeting is an essential part of the 
scrum process. It is designed to keep all group members on track in 
a cohesive manner. Normally, the product owner is present during all 
daily scrum meetings to assist in any way.

 3. Sprint review meeting: This meeting is used to showcase a live dem-
onstration of the work completed. During this meeting, the product 
owner, scrum master, and stakeholders are present to review the prod-
uct and suggest changes or improvements.

 4. Sprint retrospective meeting: This meeting is held to facilitate a team’s 
reflection on its progress. The team speaks openly about its organiza-
tional concerns and teamwork. During this meeting, dialogue should 
remain friendly, nonjudgmental, and impartial. This review session is a 
key part of team building and development, and it’s also very important 
for future scrum projects.

 5. Backlog refinement meeting: The last type of scrum meeting is the backlog 
refinement meeting. Team members focus on the quality and skill work 
involved during sprints. This meeting is necessary for the business own-
ers to connect with the development team and is used to assess the qual-
ity and development of the final product. This meeting involves important 
reflection on the team backlogs. These backlogs are often written in user 
story form and specify what makes the product useful to the consumer.

Large or complex projects in big organizations often require some sort of 
executive “sponsorship” or leadership.

Any task that requires some preparation to achieve a successful outcome 
will probably be done better by using a few project management methods 
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somewhere in the process. Project management methods can assist in the 
planning and managing of all sorts of tasks, especially complex activities.

Project management is chiefly associated with planning and managing 
change in an organization, but a project can also be something unrelated to 
business. Project management methods and tools can therefore be useful far 
more widely than people assume.

Project management involves the following:

 ◾ Planning
 ◾ Assessing/controlling risk
 ◾ Allocation of resources
 ◾ Organizing the work
 ◾ Acquiring human and material resources
 ◾ Assigning tasks
 ◾ Tracking and reporting progress
 ◾ Analyzing the results based on the facts achieved
 ◾ Quality management
 ◾ Solving issues

Typical types of documentation include the following:

 ◾ Project charter
 ◾ Work breakdown structure
 ◾ Risk management plan
 ◾ Communications plan
 ◾ Project schedule
 ◾ Stakeholder analysis

More important than any other topic in Lean and agile project manage-
ment is the project charter:

 ◾ Should be the first step in all CI methodologies
 ◾ Title/name of project
 ◾ Project objectives
 ◾ Scope
 ◾ Assumptions and constraints
 ◾ Cost factors and/or ROI
 ◾ Cost of poor quality or cost of not doing the project
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Appendix B: Lean and Agile 
Project Management Terms

4 Ms: Four-word categories used to provoke thought on an Ishikawa dia-
gram (cause and effect diagram): material, method, machine, and 
man.

5 Whys: The practice of asking why five times when presented with a prob-
lem to try to identify potential root causes.

5S: A process and method for creating and maintaining an organized, clean, 
safe, and high-performing workplace. The steps are sort, set, shine, 
standardize, and sustain.

A3 Report: A Toyota-developed standard report showing a problem, analy-
sis, and corrective action plan on a single piece of paper, usually A3 
size.

A-B Control: A method used to regulate working relationships between a 
pair of operations such that overproduction is minimized. Machine A 
cannot feed machine B until it is empty or waiting for work.

ABC Production Analysis: Volume-based groupings used to segment part 
numbers in order to define the inventory policy that they fall within.

Abscissa: The horizontal axis of a graph.
Acceptance Criteria: Specific criteria identified by the customer for each 

functional requirement. The acceptance criteria are written in simple 
terms and from the perspective of the customer.

Acceptance Region: The region of values for which the null hypothesis is 
accepted.

Acceptance Testing: Acceptance testing is a validation activity conducted 
to determine whether or not a system satisfies its acceptance criteria. 
It is the last phase of the software testing process.
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Affinity Diagram: Organizes brainstorming ideas into categories or 
themes. Useful when there are large amounts of information collected 
during a brainstorming session. It is also called the KJ method, after 
Kawakita Jiro (a Japanese anthropologist), who first developed the 
idea.

Agile: A conceptual framework for undertaking software projects. Agile 
methods are a family of development processes, not a single 
approach to software development.

Alpha Risk: The probability of accepting the alternate hypothesis when, in 
reality, the null hypothesis is true.

Alternative Hypothesis: A tentative explanation that indicates that an 
event does not follow a chance distribution—a contrast to the null 
hypothesis.

Andon: The Japanese word for a signal referring to a visual system that 
provides an indicator to supervision when abnormalities occur within 
processes.

ANOVA: Analysis of variance. This is a statistical test done by comparing 
the variances around the means of the condition being compared. In 
the simplest form, ANOVA provides a statistical test of whether the 
means of several groups are all equal.

ANOVA Gauge R&R: Measures the amount of variability induced in mea-
sure by the measurement system itself and compares it to the total 
variability observed to determine the viability of the measurement 
system.

Assemble to Order: An environment in which a product or service can be 
assembled or provided upon receipt of a customer’s order. The prod-
uct will usually consist of a number of modules that are assembled to 
the highest level possible and stored such that, when the order arrives, 
it can be assembled quickly and to the customer’s specifications.

Assignable Cause: A source of variation that is nonrandom. A change in 
the source (“vital few” variables) will produce a significant change of 
some magnitude in the response (dependent variable), for example, a 
correlation exists. The change may be due to an intermittent in-phase 
effect or a constant cause system that may or may not be highly pre-
dictable. An assignable cause is often signaled by an excessive num-
ber of data points outside limits. An unnatural source of variation. 
Most often economical to eliminate.

Assignable Variation: Variation in data that can be attributed to specific 
causes.
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Assumption: There may be external circumstances or events that must 
occur for the project to be successful (or that should happen to 
increase the chances of success). If it is believed that the probabil-
ity of the event occurring is acceptable, it could be listed it as an 
assumption. An assumption has a probability between 0% and 100%. 
That is, it is not impossible that the event will occur (0%) and it is not 
a fact (100%). It is somewhere in between. Assumptions are important 
because they set the context in which the entire remainder of the 
project is defined. If an assumption doesn’t come through, the esti-
mate and the rest of the project definition may no longer be valid.

Attribute: A characteristic that may take on only one value.
Attribute Data: Numerical information at the nominal level; subdivision 

is not conceptually meaningful—data that represents the frequency 
of occurrence within some discrete category, for example, 42 solder 
shorts.

Automatic Line Stop: Ensuring that processes production will stop when-
ever a defect or problem occurs.

Autonomation: A term developed by Taiichi Ohno to describe “automation 
with human touch.” Autonomated machines will stop when abnor-
malities occur so that they will not create large amounts of scrap and 
do not need an operator to watch the machine.

Average: Also called the mean, it is the arithmetic average of all the sample 
values. It is calculated by adding all of the sample values together and 
dividing by the number of elements (n) in the sample.

Background Variables: Variables that are of no experimental interest and 
are not held constant. The effects are often assumed insignificant or 
negligible or they are randomized to ensure that contamination of the 
primary response does not occur.

Balance Chart: A bar chart or histogram that illustrates work content per 
operator. Can be used to balance work for operators or machines in 
order to achieve improvements in flow.

Balanced Scorecard: A performance management approach that focuses 
on customer perspective, internal business processes, and learning 
and growth and financials. It was originated by Dr. Robert Kaplan 
(Harvard Business School) and Dr. David Norton as a perfor-
mance measurement framework that added strategic nonfinancial 
 performance measures to traditional financial metrics to give man-
agers and executives a more “balanced” view of organizational 
performance.
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Batch and Queue: Typical mass production method such that a part going 
through a system will be produced in large batches to maximize “effi-
ciency” and then sit in a queue waiting for the next operation.

Behavior-Driven Development: Behavior-driven development (or BDD) 
is an agile software development technique that encourages col-
laboration between developers, QA, and nontechnical or business 
participants in a software project. BDD focuses on obtaining a clear 
understanding of desired software behavior through discussion with 
stakeholders. It extends TDD by writing test cases in a natural lan-
guage that nonprogrammers can read.

Benchmarking: A standard used to compare performance against best-in-
class companies. It then uses the information gathered to improve its 
own performance. Subjects that can be benchmarked include strategies, 
products, programs, services, operations, processes, and procedures.

Beta Risk: The probability of accepting the null hypothesis when, in real-
ity, the alternate hypothesis is true.

Blocking Variables: A relatively homogenous set of conditions within 
which different conditions of the primary variables are compared. 
Used to ensure that background variables do not contaminate the 
evaluation of a primary variable.

Bottleneck: A bottleneck is a sort of congestion in a system that occurs 
when workload arrives at a given point more quickly than that point 
can handle it. It is metaphorically derived from the flowing of water 
through a narrow-mouthed bottle in which the flow of water is con-
strained by the size of its neck.

Breakthrough Improvement: A rate of improvement at or near 70% over 
baseline performance of the as-is process characteristics.

Brownfield: A brownfield site is an existing facility that is usually managed 
in line with mass production methods.

Bugs: A software bug is a problem causing a program to crash or produce 
invalid output. It is caused by insufficient or erroneous logic and can 
be an error, mistake, defect, or fault.

Build to Order: A production environment in which a product or service 
can be made and assembled after receipt of a customer’s order.

Burn Down Chart: A burn down chart is a visual tool for measuring and 
displaying progress. Visually, a burn down chart is simply a line chart 
representing remaining work over time. Burn down charts are used 
to measure the progress of an agile project at both an iteration and 
project level.
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Capability: A measurement index that expresses the capability of the pro-
cess by using a percentage.

Capital Linearity: A philosophy linked to capital expenditure on machin-
ery such that a small amount of additional capacity can be added by 
using a number of smaller machines rather than one big and very 
expensive machine.

Causalty: The principle that every change implies the operation of a cause.
Causative: Effective as a cause.
Cause: That which produces an effect or brings about change.
Cause and Effect Diagram: This is also called a fishbone diagram. This 

is a graph that places the issue being discussed in the head of the 
fish. The bones of the fish are categories of problems that could be a 
problem. The smaller bones are the possible root causes.

Cell: A cell is a group of people, machines, materials, and methods 
arranged so that processing steps are located adjacent to each other 
and in sequential order. This allows parts to be processed one at a 
time or, in some cases, in a constant small batch that is maintained 
through the process sequence. The purpose of a cell is to achieve 
and maintain an efficient, continuous flow of work.

Center Line: The line on a statistical process control chart that represents 
the characteristic’s central tendency.

Central Tendency: Data clustered around the middle. Mean, mode, and 
median are all examples of central tendency; numerical average, 
for example, mean, median, and mode; center line on a statistical 
process.

Chaku-Chaku: One-piece flow ideal whereby machines automatically 
unload parts so that an operator can move a part from one machine 
to the next without stopping to unload parts.

Champion: A person who supports the successful completion of the 
project.

Characteristic: A process input or output that can be measured and 
monitored.

Chief Engineer: The Toyota term used to describe the person who is 
totally responsible for the successful development of a product line.

Classification: Differentiation of variables.
Client/Customer: The person or group that is the direct beneficiary of a 

project or service is the client/customer. These are the people for 
whom the project is being undertaken (indirect beneficiaries are 
stakeholders). In many organizations, internal beneficiaries are called 
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“clients” and external beneficiaries are called “customers,” but this is 
not a hard and fast rule.

Common Cause: See Random Cause.
Common Causes of Variation: Sources of variability in a process that are 

truly random. These are generally inherent in the process itself and 
can be managed. This type of variation is usual, historical, and a 
quantifiable variation in a system.

Complexity: The level of difficulty to build, solve, or understand something 
based on the number of inputs, interactions, and uncertainty involved.

Confidence Level: The probability that a random variable x lies within a 
defined interval.

Confidence Limits: The two values that define the confidence level.
Confounding: Allowing two or more variables to vary together so that it is 

impossible to separate their unique effects.
Constraints: Constraints are limitations that are outside the control of the 

project team and need to be managed around. They are not neces-
sarily problems. However, the project manager should be aware of 
constraints because they represent limitations that the project must 
execute within. Date constraints, for instance, imply that certain 
events (perhaps the end of the project) must occur by certain dates. 
Resources are almost always a constraint because they are not avail-
able in an unlimited supply.

Consumer Risk: The probability of accepting a lot when, in fact, the lot 
should have been rejected (see Beta Risk).

Continuous Data: A set of observations usually associated with physical 
measurement that can take on any mathematical value within speci-
fied parameters.

Continuous Flow: Each process, whether in an office or plant setting, 
makes or completes only the one piece that the next process needs; 
the batch size is one. Single-piece flow, or one-piece flow, is the 
opposite of a batch-and-queue process.

Continuous Random Variable: A random variable that can assume any 
value continuously in some specified variable.

Control Chart: The most powerful tool of statistical process control. It con-
sists of a run chart, together with statistically determined upper and 
lower control limits and a centerline.

Control Limits: Upper and lower bounds in a control chart that are deter-
mined by the process itself. They can be used to detect special or 
common causes of variation.



Appendix B ◾ 295

Control Specifications: Specifications called for by the product being 
manufactured.

Cost of Poor Quality (COPQ): The costs associated with any activity that 
is not doing the right thing right the first time.

Critical Path: The series of consecutive activities that represent the longest 
time path through the process. The critical path is the sequence of 
activities that must be completed on schedule for the entire project to 
be completed on schedule. It is the longest duration path through the 
work plan. If an activity on the critical path is delayed by one day, 
the entire project will be delayed by one day (unless another activity 
on the critical path can be accelerated by one day).

Critical to Quality (CTQ): Any activity or thought related to the successful 
outcomes of the project.

Cross Dock: A facility that gathers and recombines a variety of inbound 
materials and parts from multiple suppliers to forward on to multiple 
customers.

Cutoff Point: The point that partitions the acceptance region from the 
reject region.

Cycle Efficiency (CE): CE is a measure of the relative efficiency in a 
production system. It represents the percentage of value added 
time of a product through the critical path versus the total cycle 
time (TCT).

Cycle Time: The time a person needs to complete an assigned task or activ-
ity before starting again.

Cycle Time Interval: The frequency that a particular item is made during a 
set period of time (usually days).

Daily Standup/Scrum: A daily standup is a whole team meeting that hap-
pens at the same time every day and usually lasts 15 minutes or less. 
The meeting is designed to allow the entire team to synchronize with 
each other and to understand the flow and challenges of the develop-
ment process. Each team member should provide the following infor-
mation: What did I do yesterday, what am I planning to do today, and 
what impediments do I currently have?

Data: Factual information used as a basis for reasoning, discussion, or cal-
culation; often refers to quantitative information.

Defect: An output of a process that does not meet a defined specification, 
requirement, or desire such as time, length, color, finish, quantity, 
temperature, etc.

Defective: A unit of product or service that contains at least one defect.
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Degrees of Freedom: The number of independent measurements available 
for estimating a population parameter.

Deliverable: A deliverable is any tangible outcome that is produced by the 
project. All projects create deliverables. These can be documents, 
plans, computer systems, buildings, aircraft, etc. Internal deliverables 
are produced as a consequence of executing the project and are usu-
ally needed only by the project team. External deliverables are those 
that are created for clients and stakeholders. The project may create 
one or many deliverables.

Demand: The usage of an item over a period of time. This also includes an 
understanding of the customer requirements for quality, lead time, 
and price.

Density Function: The function that yields the probability that a particular 
random variable takes on any one of its possible values.

Dependent Variable: A response variable, for example, y is the dependent 
or “response” variable where Y = f (XI … Xn) variable.

Design for Six Sigma (DFSS): The use of six sigma thinking, tools, and 
methods applied to the design of products. Any Six Sigma model for 
managing a project that is not DMAIC is generally considered a DFSS.

Design of Experiments (DOE): An efficient, structured, and proven 
approach to interrogating a process or system for the purpose of 
maximizing the gain in process or system knowledge.

Discrete Random Variable: A random variable that can assume values 
only from a definite number of discrete variables.

Distributions: The tendency of large numbers of observations to group 
themselves around some central value with a certain amount of varia-
tion or “scatter” on either side.

Done: Also referred to as “Done Done,” this term is used to describe all the 
various tasks that need to happen before a story is considered poten-
tially releasable.

DMAIC: This acronym stands for Define, Measure, Analyze, Improve, and 
Control. It is the heart of the Six Sigma process and refers to a data-
driven quality strategy for improving processes. It is an integral part 
of any company’s Six Sigma quality initiatives.

DPMO: Defects per million opportunities. The total number of defects 
observed divided by the total number of opportunities, expressed in 
parts per million.

DPU: Defects per unit. The total number of defects detected in some num-
ber of units divided by the total number of those units.
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Effect: That which was produced by a cause.
Engineer to Order: Products whose customer’s specifications are unique 

for each order; therefore, each product is engineered from scratch 
upon receipt of an order.

Epic: A very large user story that is eventually broken down into smaller stories.
Estimation: The process of agreeing on a size measurement for the stories 

as well as the tasks required to implement those stories in a product 
backlog.

Exits: The amount of work completed over a given amount of time mea-
sured in dollars or units.

Experiment: A test under defined conditions to determine an unknown 
effect, to illustrate or verify a known law, test or establish a hypothesis.

Experimental Error: Variation in observation made under identical test 
conditions, also called residual error. The amount of variation that 
cannot be the variables included in the experiment.

Factors: Independent variables.
Failure Mode and Effects Analysis (FMEA): A procedure used to iden-

tify, assess, and mitigate risks associated with potential product, sys-
tem, or process failure modes.

Feature Creep: Feature creep occurs when software becomes complicated 
and difficult to use as a result of too many features.

FIFO: A strategically sized inventory that keeps the sequence of the produc-
tion uniform throughout the value stream, maintaining flow.

Finish to Order: An environment such that products are built to as high a 
level as is possible and then configured to customers’ requirements 
upon receipt of order.

Fishbone Diagram: See cause and effect diagram.
Fixed Effects Model: Experimental treatments are specifically selected by 

the researcher. Conclusion only applies to the factor levels considered 
in the analysis. Inferences are restricted to the experimental levels.

Fixed-Position Stop System: A problem addressing method on continu-
ously moving production lines such that if a problem is identified and 
not resolved before a fixed point, the production line will stop.

Flowchart: A graphic model of the flow of activities, material, and/or infor-
mation that occurs during a process.

Fluctuations: Variances in data that are caused by a large number of min-
ute variations or differences.

Frequency Distribution: The pattern or shape formed by the group of 
measurements in a distribution.
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Functional Manager: The functional manager is the person reported to 
within the functional organization. Typically, this is the person who 
does performance review. The project manager may also be a func-
tional manager, but he or she does not have to be. If the project 
manager is different from the functional manager, the organization is 
probably utilizing matrix management.

Gage R&R: This is used in measurement systems analysis (MSA). A quanti-
tative assessment of how much variation (repeatability and reproduc-
ibility) is in a measurement system compared to the total variation of 
the process or system.

Gantt Chart: A Gantt chart is a bar chart that depicts activities as blocks 
over time. The beginning and end of the block correspond to the 
beginning and end date of the activity.

Gemba: The Japanese term used to describe the “actual place” where value 
is added on the shop floor.

Greenfield: A new production facility not restricted by practices of the 
past; therefore, it has a culture of adapting to change without 
resistance.

Heijunka: Leveling the production by product and/or quantity over a fixed 
time period.

High-Level Value Stream Map: A visual representation of the aggregated 
material and information flows within a company or business unit.

Histogram: A bar chart that depicts the frequencies (by the height of the 
plotted bars) of numerical or measurement categories.

Homogeneity of Variance: The variances of the groups being contrasted 
are equal (as defined by statistical test of significant differences).

Hoshin: The Japanese word for planning; it is used throughout operational, 
financial, strategic, and project-based scenarios.

Independent Variable: A controlled variable; a variable whose value is 
independent of the value of another variable.

Input: A resource consumed, utilized, or added to a process or system. 
Synonymous with X, characteristic, and input variable.

Inspection: Mass production would use inspectors outside of a process. 
Lean producers assign the responsibility of quality to the areas in 
which the processes are performed. Inspections are performed within 
the areas that own the assembly process.

Instability: Unnaturally large fluctuations in a pattern.
Interaction: The combined effect of two factors observed over and above 

the singular effect of each factor against the level of the other factor. 
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A significant interaction indicates that the effect of each factor on the 
response changes depend on the value of the other factor.

Interval: Numeric categories with equal units of measure but no absolute 
zero point, that is, quality scale or index.

Inventory Turns: A measure to quantify the pace at which inventory 
rotates throughout a company. Inventory turns = annual cost of 
goods sold/average value of inventory during year.

Issue: An issue is a major problem that will impede the progress of the 
project and that can’t be resolved by the project manager and project 
team without outside help. Project managers should proactively deal 
with issues through a defined issues management process.

Jidoka: Quality built into processes such that if a process is not capable of 
creating the required output then it will not operate until it can.

Jishuken: A Japanese word used to describe a “hands-on learning 
workshop.”

JIT: Stands for “just in time.” This means producing or conveying only the 
items that are needed by the next process when they are needed 
and in the quantity needed. This process can even be used between 
facilities or companies.

Kaikaku: Radical improvement designed to quickly eliminate and/or add 
value to a value stream. Also described as breakthrough kaizen.

Kaizen: An incremental change for the better. The organized use of com-
mon sense to improve cost, quality, delivery, safety, and responsive-
ness to customer needs.

Kaizen Event: A rapid improvement event.
Kanban: Kanban, pronounced /ˈkɑnˈbɑn/, is a method for developing prod-

ucts with an emphasis on just-in-time delivery and the optimization 
of flow of work on the team. It emphasizes that developers pull work 
from a queue, and the process, from definition of a task to its deliv-
ery to the customer, is displayed for participants to see.

Kanban Post: A storage container for kanban cards pulling deliveries.
Labor Linearity: A manning philosophy such that as demand increases 

or reduces, manpower is added one at a time as such manpower 
requirements are linear to production volume.

Lead Time: The total time from the beginning of the supply chain to the 
time something needs to ship. The sum of the VA/NVA time for a 
product to move through the entire value stream.

Lean: Lean software development is a translation of Lean manufacturing 
and Lean IT principles and practices to the software development 
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domain. Adapted from the Toyota production system and is a set of 
techniques and principles for delivering more values with the same or 
fewer resources by eliminating waste across organizations and busi-
ness processes.

Lean Transactional: The application of Lean to business processes, such as 
paperwork flow through an office in accounts or marketing.

Level Selling: The eliminating of sales spikes generated by end-of-month 
sales targets at dealers and so forth. This allows for improved flow of 
demand from the customer and improvements in anticipated demand.

Life Cycle: Life Cycle refers to the process used to build the deliverables 
produced by the project. There are many models for a project life 
cycle. For software development, the entire life cycle might consist of 
planning, analysis, design, construct/test, implementation, and sup-
port. This is an example of a “waterfall” life cycle. Other life cycles 
include iterative development, package implementation, and research 
and development. Each of these life cycle models represents an 
approach to building the deliverables on the project.

Line Charts: Charts used to track the performance without relationship to 
process capability of control limits.

Linear Regression: Analyzes the relationship between two variables, X and Y.
Long-Term Variation: The observed variation of an input or output charac-

teristic that has had the opportunity to be observed over time.
Lower Control Limit (LCL): Used in control charts to show the lower 

limit. Typically, three standard deviations below the central tendency.
Machine Cycle Time: The amount of time the unit spends in the opera-

tional cycle of a machine.
Mean: The statistical measure on a sample that is used as an estimate of 

the mean of the population from which the sample was drawn. 
Numerically, it equals the sum of scores divided by the number of 
samples.

Measurement Accuracy: For a repeated measurement, it is a compari-
son of the average of the measurements compared to some known 
standard.

Measurement Precision: For a repeated measurement, it is the amount of 
variation that exists in the measured values.

Median: The middle value of a data set when the values are arranged in 
either ascending or descending order.

Metric: A measure that is considered to be a key indicator of performance. 
It should be linked to goals or objectives and carefully monitored.
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Milestone: A milestone is a scheduling event that signifies the completion 
of a major deliverable or a set of related deliverables. A milestone, by 
definition, has duration of zero and no effort. There is no work asso-
ciated with a milestone. It is a flag in the work plan to signify that 
some other work has been completed. Usually, a milestone is used 
as a project checkpoint to validate how the project is progressing. In 
many cases, there is a decision, such as validating that the project is 
ready to proceed further, that needs to be made at a milestone.

Milk Run: Reducing transport costs and batch sizes by performing multiple 
pick up and drops at multiple suppliers using one truck.

Mixed Effects Model: Contain elements of both the fixed and random 
effects models.

Muda: The Japanese word for waste or non–value added activity.
Mura: The Japanese word used to describe variation or fluctuation.
Muri: The Japanese word used to describe overburdening or strain/stress.
Nemawashi: A Japanese expression used to describe the practice of obtain-

ing support and buy-in for change by presenting the idea and then 
planning with upper management and stakeholders. Directly trans-
lated, it means “preparing the ground for planting.”

Nominal: Unordered categories that indicate membership or nonmembership 
with no implication of quantity, that is, assembly area number one, part 
numbers, etc.

Nonconforming Unit: A unit that does not conform to one more specifica-
tions, standards, and/or requirements.

Nonconformity: A condition within a unit that does not conform to some 
specific specification, standard, and/or requirement, often referred to 
as a defect. Any given nonconforming unit can have the potential for 
more than one nonconformity.

Non–Value Added (NVA): Any activity performed in producing a product 
or delivering a service that does not add value.

Normal Distribution: The distribution characterized by the smooth, bell-
shaped curve.

Null Hypothesis: A tentative explanation that indicates that a chance distri-
bution is operating.

Obeya: Translated as “big room.” This is the expression used by the 
Japanese to describe the powerful project room concept also known 
as a “war room.”

Objective: An objective is a concrete statement that describes what the 
project is trying to achieve. The objective should be written at a low 
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level, so that it can be evaluated at the conclusion of a project to 
see whether it was achieved. Project success is determined based on 
whether the project objectives were achieved. A technique for writ-
ing an objective is to make sure it is specific, measurable, attainable/
achievable, realistic, and time bound (SMART).

One Piece Flow: Making and moving only one piece or part at a time. See 
Continuous Flow.

One-Sided Alternative: The value of a parameter that has an upper bound 
and a lower bound, but not both.

Operator Cycle Time: The time it takes an operator to go through all of 
his or her work elements before repeating them.

Order Interval: Represents the frequency (days) that a part is ordered.
Ordinal: Ordered categories (ranking) with no information about distance 

between each category, that is, rank ordering of several measure-
ments of an output parameter.

Ordinate: The vertical axis of a graph.
Overall Equipment Effectiveness (OEE): A total productive maintenance 

(TPM) measure of how effectively equipment is being used. OEE = 
availability rate × performance rate × quality rate.

Overproduction: The process of producing more, sooner, or faster than is 
required by the next process or customer.

P Charts: Charts used to plot percent of defectives in a sample.
Pacemaker: The only point in the production process that is scheduled, 

and therefore, dictates the pace of production for a whole system of 
processes.

Pacesetter: The point in the process that limits the output of the total 
process.

Pair Programming: An agile software development technique in which two 
programmers work together at one workstation. One types in code 
while the other reviews each line of code as it is typed in. The person 
typing is called the driver. The person reviewing the code is called the 
observer (or navigator). The two programmers switch roles frequently.

Parameter: A constant defining a particular property of the density func-
tion of a variable.

Pareto Diagram: A chart that ranks, or places in order, common 
occurrences.

Perturbation: A nonrandom disturbance.
Pitch: The amount of time required by a production area to make one con-

tainer of product. Takt time × pack-out qty = pitch.
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Plan for Every Part (PFEP): A comprehensive plan for each part con-
sumed within a production process. This would take the form of a 
spreadsheet or simple table and contain such data as pack-out quan-
tity, location of use and storage, order frequency, and so on. This pro-
vides one accurate source of information relating to parts.

Plan, Do, Check, Act (PDCA): An improvement cycle introduced to the 
Japanese in the 1950s by W. Edwards Deming. Based upon proposing 
then implementing an improvement, then measuring the results and 
acting accordingly.

Planning Poker: Also called scrum poker, is a consensus-based technique 
for estimating, mostly used to estimate effort or relative size of tasks 
in software development.

Poka Yoke: Mistake-proof device or procedure designed to prevent a defect 
from occurring throughout the system or process. Error proofing is a 
manufacturing technique of preventing errors by designing the manu-
facturing process, equipment, and tools so that an operation literally 
cannot be performed incorrectly. Poka Yoke is the Japanese phrase 
for “do it right the first time.”

Population: A group of similar items from which a sample is drawn. Often 
referred to as the universe.

Power of an Experiment: The probability of rejecting the null hypothesis 
when it is false and accepting the alternative hypothesis when it is 
true.

Prevention: The practice of eliminating unwanted variations of priori 
(before the fact), for example, predicting a future condition from a 
control chart and when applying corrective action before the pre-
dicted event transpires.

Primary Control Variables: The major independent variables in the 
experiment.

Probability of an Event: The number of successful events divided by the 
total numbers of trials.

Probability: The chance of something happening in percent or number of 
occurrences over a large number of trials.

Problem: A deviation from a specified standard.
Problem Solving: A process of solving problems, the isolation and control 

of those conditions that generate or facilitate the creation of undesir-
able symptoms.

Process: A particular method of doing something, generally involving a 
number of steps or operations.
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Process Average: The central tendency of a given process characteristic 
across a given amount of time or a specific point in time.

Process Control: See statistical process control.
Process Control Chart: Any of a number of various types of graphs upon 

which data are plotted against specific control limits.
Process Owner: They have the responsibility for process performance and 

resources. They provide support, resources, and functional expertise 
to Six Sigma projects. They are accountable for implementing devel-
oped Six Sigma solutions into their process.

Process Spread: The range of values that a given process characteristic 
displays; this particular term most often applies to the range but may 
also encompass the variance. The spread may be based on a set of 
data collected at a specific point in time or may reflect the variability 
across a given amount of time.

Producers Risk: Probability of rejecting a lot when, in fact, the lot should 
have been accepted. See Alpha Risk.

Product Backlog: Acts as a repository for requirements targeted for release 
at some point. These are typically high-level requirements with high-
level estimates provided by the product stakeholders. The require-
ments are listed on the backlog in priority order and maintained by 
the product owner.

Product Owner: A term commonly used in Scrum (Agile) denoting one 
of the project’s key stakeholders. The product owner’s responsibility 
includes envisioning what should be built or created and conveying 
that to the team.

Production Kanban: A signal that specifies the type and quantity of prod-
uct that an upstream process must produce.

Program: A program is the umbrella structure established to manage a 
series of related projects. The program does not produce any project 
deliverables. The project teams produce them all. The purpose of 
the program is to provide overall direction and guidance, to make 
sure the related projects are communicating effectively, to provide 
a central point of contact and focus for the client and the project 
teams, and to determine how individual projects should be defined to 
ensure that all the work gets completed successfully.

Program Manager: A program manager is the person with the authority 
to manage a program. (Note that this is a role. The program man-
ager may also be responsible for one or more of the projects within 
the program.) The program manager leads the overall planning and 
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management of the program. All project managers within the pro-
gram report to the program manager.

Project: A project is a temporary structure to organize and manage work 
and ultimately to build a specific defined deliverable or set of deliv-
erables. By definition, all projects are unique, which is one reason it 
is difficult to compare different projects to one another. A problem 
usually calling for planned action.

Project Definition (Charter): Before starting a project, it is important 
to know the overall objectives of the project as well as the scope, 
deliverables, risks, assumptions, project organization chart, etc. The 
project definition (or charter) is the document that holds this relevant 
information. The project manager is responsible for creating the proj-
ect definition. The document should be approved by the sponsor to 
signify that the project manager and the sponsor are in agreement on 
these important aspects of the project.

Project Manager: The project manager is the person with the author-
ity to manage a project. The project manager is 100% responsible 
for the processes used to manage the project. He or she also has 
people management responsibilities for team members although 
this is shared with the team member’s functional manager. The 
processes used to manage the project include defining the work, 
building the work plan and budget, managing the work plan and 
budget, scope management, issues management, risk management, 
etc.

Project Phase: A phase is a major logical grouping of work on a project. 
It also represents the completion of a major deliverable or set of 
related deliverables. On an IT development project, logical phases 
might be planning, analysis, design, constructing (including testing), 
and implementation.

Project Team: The project team consists of the full-time and part-time 
resources assigned to work on the deliverables of the project. They 
are responsible for understanding the work to be completed; complet-
ing assigned work within the budget, timeline, and quality expecta-
tions; informing the project manager of issues, scope changes, and 
risk and quality concerns; and proactively communicating status and 
managing expectations.

Pull: Material flow triggered by actual customer need rather than a sched-
uled production forecast. Downstream processes signal to upstream 
processes exactly what is required and in what quantity.
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Push: The production of goods regardless of demands or downstream 
need, usually in large batches to ensure efficiency.

Quality Function Deployment (QFD): A systematic process used to 
integrate customer requirements into every aspect of the design and 
delivery of products and services. 

R Charts: Plot of the difference between the highest and lowest in a sample 
range control chart.

Random: Selecting a sample so each item in the population has an equal 
chance of being selected, lack of predictability.

Random Cause: A source of variation that is random; a change in the 
source (“trivial many”), for example, a correlation does not exist, any 
individual source of variation results in a small amount of variation in 
the response, cannot be economically eliminated from a process, an 
inherent natural source of variations.

Random Effects Model: Experimental treatments are a random sample 
from a larger population of treatments. Conclusion can be extended 
to the population. Interferences are not restricted to the experimental 
levels.

Random Sample: One or more samples randomly selected from the uni-
verse (population).

Random Variable: A variable that can assume any value of a set of pos-
sible values.

Random Variations: Variations in data that result from causes that cannot 
be pinpointed or controlled.

Randomness: A condition in which any individual event in a set of events 
has the same mathematical probability of occurrence as all other 
events within the specified set, that is, individual events are not 
predictable even though they may collectively belong to definable 
distribution.

Range: The difference between the highest and lowest in a set of values or 
“subgroup.”

Ranks: Values assigned to items in a sample to determine their relative 
occurrence in a population.

Ratio: A numeric scale that has an absolute zero point and equal units of 
measure through, that is, measurements of an output parameter, for 
example, amps.

Regression Analysis: Includes any techniques for modeling and analyzing 
several variables. Linear regression was the first type of regression 
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analysis to be studied rigorously and to be used extensively in practi-
cal applications.

Reject Region: The region of values in which the alternative hypothesis is 
accepted.

Repeatability (of a Measurement): The extent to which repeated mea-
surements of a particular object with a particular instrument produce 
the same value.

Replication: Observations made under identical test conditions.
Representative Sample: A sample that accurately reflects a specific condi-

tion or set of conditions within the universe.
Reproducibility (of a Measurement): The extent to which repeated mea-

surements of a particular object with a particular individual produce 
the same value.

Requirements: Requirements are descriptions of how a product or service 
should act, appear, or perform. Requirements generally refer to the 
features and functions of the deliverables that are building on the 
project. Requirements are considered to be a part of project scope. 
High-level scope is defined in the project definition (charter). The 
requirements form the detailed scope. After the requirements are 
approved, they can be changed through the scope change manage-
ment process.

Research: Critical and exhaustive investigation or experimentation hav-
ing for its aim the revision of an accepted conclusion in the light of 
newly discovered facts.

Residual Error: See Experimental Error.
Response Time: The time that an order needs to be satisfied.
Retrospective: A team meeting that happens at the end of every develop-

ment iteration to review lessons learned and to discuss how the team 
can be more efficient in the future. It is based on the principles of 
applying the learning from the previous sprint to the upcoming sprint.

Rework: Activity required to correct defects produced by a process.
Risk: There may be potential external events that will have a negative 

impact on the project if they occur. Risk refers to the combination of 
the probability the event will occur and the impact on the project if 
the event occurs. If the combination of the probability of the occur-
rence and the impact to the project is too high, the potential event 
should be identified as a risk and a proactive plan should be put in 
place to manage the risk.
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Robust: The conditions or state in which a response parameter exhibits her-
metic to external cause of a nonrandom nature, that is, impervious to 
perturbing influence.

Safety Stock: Inventory held to compensate for variation in demand, qual-
ity, and downtime.

Sample: One or more observations drawn from a larger collection of obser-
vations or universe (population).

Scatter Diagrams: Charts that allow for the study of correlation, for exam-
ple, the relationship between two variables.

Scope: Scope is the way the boundaries of the project are described. It 
defines what the project will deliver and what it will not deliver. 
High-level scope is set in the project definition (charter) and includes 
all of the deliverables and the boundaries of the project. The detailed 
scope is identified through the business requirements. Any changes 
to the project deliverables, boundaries, or requirements would require 
approval through scope change management.

Scope Change Management: The purpose of scope change manage-
ment is to manage change that occurs to previously approved scope 
statements and requirements. Scope is defined and approved in the 
scope section of the project definition (charter) and the more detailed 
business requirements. If the scope or the business requirements 
change during the project (which usually means that the client wants 
additional items), the estimates for cost, effort, and duration may no 
longer be valid. If the sponsor agrees to include the new work in the 
project scope, the project manager has the right to expect that the 
current budget and deadline will be modified (usually increased) to 
reflect the additional work. This new estimated cost, effort, and dura-
tion now become the approved target. Sometimes the project man-
ager thinks that scope management means having to tell the client 
“no.” That makes the project manager nervous and uncomfortable. 
However, the good news is that managing scope is all about getting 
the sponsor to make the decisions that will result in changes to proj-
ect scope.

Scrum: Scrum is a framework within which people can address complex 
adaptive problems while productively and creatively delivering prod-
ucts of the highest possible value. It is based on the adaptive and 
iterative methodology of software development.

Scrum Master: Scrum is accountable for removing impediments to the 
ability of the team to deliver the sprint goal/deliverables. The scrum 
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master is not the team leader but acts as a buffer between the team 
and any distracting influences. The scrum master ensures that the 
scrum process is used as intended. The scrum master is the enforcer 
of rules. A key part of the scrum master’s role is to protect the team 
and keep them focused on the tasks at hand. The role has also been 
referred to as servant-leader to reinforce these dual perspectives.

Scrumban: Scrumban is a mix between scrum and kanban, which suppos-
edly contains the best features of both methods.

Sensei: Japanese word for “teacher” and denotes mastery within their field 
of knowledge. A sensei should be a wise and easily understood 
mentor that guides thinking with his subjects rather than dictates the 
point so as to promote learning.

Setup Time: The amount of time required to changeover a process after 
producing the last part of one product to the first good part of the 
next product.

Short Term Variation: The amount of variation observed in a characteris-
tic that has not had the opportunity to experience all the sources of 
variation from the inputs acting on it.

Signal Kanban: A signal that triggers an upstream process to produce 
when a minimum quantity is reached at the downstream process.

Single Minute Exchange of Die (SMED): A technique to reduce setup or 
changeover times to eliminate the need to build in batches.

Spaghetti Chart: A visual chart showing the path taken by a product or 
person during a process to highlight excessive motion.

Special Cause: See Assignable Cause.
Special Cause Variation: Nonrandom causes of variation, sometimes out-

side the project manager’s control.
Specification Limits: The boundaries of acceptable performance.
Spike: A short, time-boxed piece of research, usually technical, on a single 

story that is intended to provide just enough information that the 
team can estimate the size of the story.

Sponsor (Executive Sponsor and Project Sponsor): The sponsor is the 
person who has ultimate authority over the project. The executive 
sponsor provides project funding, resolves issues and scope changes, 
approves major deliverables, and provides high-level direction. He or 
she also champions the project within the organization. Depending 
on the project and the organizational level of the executive sponsor, 
he or she may delegate day-to-day tactical management to a project 
sponsor. If assigned, the project sponsor represents the executive 
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sponsor on a day-to-day basis and makes most of the decisions 
requiring sponsor approval. If the decision is large enough, the proj-
ect sponsor will take it to the executive sponsor.

Sprint/Iteration: A fixed duration period of time in which user stories are 
chosen to work on. The term sprint comes from the scrum methodol-
ogy and is analogous to the term iteration. A sprint is defined as a 
two- to four-week increment of software development activities that 
deliver working software at the end of the increment. External influ-
ences are not allowed to change the requirements of the stories being 
worked on.

Sprint Backlog: At the beginning of each sprint, the team has sprint plan-
ning with an end result being a backlog of work that the team antici-
pates completing at the end of the sprint. These are the items that the 
team will deliver against throughout the duration of the sprint.

Sprint Planning: This is a presprint planning meeting attended by the 
core agile team. During the meeting, the product owner describes 
the highest priority features to the team as described on the product 
backlog. The team then agrees on the number of features that can 
be accomplished in the sprint and plans out the tasks required to 
achieve delivery of those features. The planning group works the fea-
tures into user stories and assigns acceptance criteria to each story.

Sprint Review: Each sprint is followed by a sprint review. During this 
review, the software developed in the previous sprint is reviewed 
and, if necessary, new backlog items are added.

Stable Process: A process that is free of assignable causes, for example, in 
statistical control.

Stakeholder: Specific people or groups who have a stake in the outcome of 
the project are stakeholders. Normally, stakeholders are from within 
the company and may include internal clients, management, employ-
ees, administrators, etc. A project can also have external stakeholders, 
including suppliers, investors, community groups, and government 
organizations.

Standard Deviation: One of the most common measures of variability in a 
data set or in a population. It is the square root of the variance.

Standardized Work: A defined work method that describes the proper 
workstation and tools, work required, quality, standard inventory 
knacks and sequence of operations.

Statistical Control: A quantitative condition that describes a process that is 
free of assignable/special causes of variation, for example, variation 
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in the central tendency and variance. Such a condition is most often 
evidence on a control chart, that is, a control chart that displays an 
absence of nonrandom variation.

Statistical Process Control (SPC): The use of basic graphical and 
statistical methods for measuring, analyzing, and controlling the 
variation of a process for the purpose of continuously improving 
the process.

Steering Committee: A steering committee is usually a group of high-level 
stakeholders who are responsible for providing guidance on overall 
strategic direction. They don’t take the place of a sponsor but help 
spread the strategic input and buy-in to a larger portion of the orga-
nization. The steering committee is especially valuable if the project 
has an impact in multiple organizations as it allows input from those 
organizations into decisions that affect them.

Story Points: Unit of estimation measuring complexity and size.
Subgroup: A logical grouping of objects or events that display only ran-

dom event-to-event variations, for example, the objects or events are 
grouped to create homogenous groups free of assignable or spe-
cial causes. By virtue of the minimum within group variability, any 
change in the central tendency or variance of the universe will be 
reflected in the subgroup-to-subgroup variability.

Supermarket: A strategically controlled store of parts used by downstream 
processes.

Supplier: A vendor or entity responsible for providing an input to a process 
in the form of resources or information.

Symptom: That which serves as evidence of something not seen.
System: That which is connected according to a scheme.
Systematic Variables: A pattern that displays predictable tendencies.
Takt Time: Rate of demand from customer. It is the available operating 

time for the requirement.
Task: A user story that can be broken down into one or more tasks. Tasks 

are estimated daily in hours (or story points) remaining by the devel-
oper working on them.

Task Board/Storyboard: A wall chart with cards and sticky notes that rep-
resents all the work for in a given sprint. The notes are moved across 
the board to show progress.

Team: The team is responsible for delivering the product. A team is typi-
cally made up of five to nine people with cross-functional skills 
who do the actual work (analyze, design, develop, test, technical 
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communication, document, etc.). It is recommended that the team be 
self-organizing and self-led, but often work with some form of project 
or team management.

Test-Driven Development: Test-driven development (TDD) is a software 
development process that relies on the repetition of a very short 
development cycle: First, the developer writes a failing automated 
test case that defines a desired improvement or new function; then 
produces code to pass that test and finally refactors the new code to 
acceptable standards.

Test of Significance: A procedure to determine whether a quantity sub-
jected to random variation differs from postulated value by an 
amount greater than that due to random variation alone.

Theory: A plausible or scientifically acceptable general principle offered to 
explain phenomena.

Theory of Constraints: Theory of constraints describes the methods used 
to maximize operating income when an organization is faced with 
bottleneck operations. This theory also deals with how to handle the 
unknown.

Time Boxing: Time boxing is a planning technique common in planning 
projects (typically for software development) in which the schedule is 
divided into a number of separate time periods (time boxes, normally 
two to six weeks long) with each part having its own deliverables, 
deadline, and budget.

Total Cycle Time (TCT): The time taken from work order release into 
value stream until completion/movement of the product into shipping/
finished goods.

Total Productive Maintenance: A means of maximizing production 
system efficiency by analyzing and eliminating downtime through 
upfront maintenance of equipment.

Toyota Production System: The production system developed and used 
by the Toyota Motor Company that focuses on the elimination of 
waste throughout the value stream.

Trend: A gradual, systematic change over time or some other variable.
Two-Sided Alternative: The value of a parameter that designates an upper 

and lower bound.
Type I Error: See Alpha Risk.
Type II Error: See Beta Risk.
Unnatural Pattern: Any pattern in which a significant number of the mea-

surements do not group themselves around a center line; when the 
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pattern is unnatural it means that outside disturbances are present 
and are affecting the process.

User Persona: Personas are a description of the typical users of a given 
software. A persona description should include skills, background, 
and goals.

User Story: A user story is a very high-level definition of a requirement, 
containing just enough information so that the developers can pro-
duce a reasonable estimate of the effort to implement it. A user 
story is one or more sentences that capture what the users want to 
achieve. A user story is also a placeholder for conversation between 
the users and the team. The user stories should be written by or for 
the customers for a software project and are the main instrument to 
influence the development of the software. User stories could also be 
written by developers to express nonfunctional requirements (secu-
rity, performance, quality, etc.).

Upper Control Limit: A horizontal line on a control chart (usually dotted) 
that represents the upper limits of process capability.

Value: This term refers to a product or service capability that is provided to 
a customer at the right time and at an appropriate price.

Value Added Activity: Any activity that changes the product in terms of fit, 
form, or function toward something that a customer is willing to pay 
for.

Value Added Time: The time expanded in value-added activity to produce 
a unit. Time for those work elements that transform the product in a 
way that the customer is willing to pay for.

Value Stream: All activities, both value added and non–value added, that 
are required to bring a product, group, or service from the point 
of order to the hands of a customer and a design from concept to 
launch to production to delivery.

Value Stream Map: A visual representation of a process showing flow of 
information and material through all steps from the supplier to the 
customer.

Variable: A characteristic that may take on different values.
Variables Data: Numerical measurement made at the interval or ratio level; 

quantitative data, for example, ohms, voltage, diameter, or subdivision of 
the measure scale are conceptually meaningful, for example, I.6478 volts.

Variation: Any quantifiable difference between individual measurements; 
such differences can be classified as being due to common causes 
(random) or special causes (assignable).
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Variation Research: Procedures, techniques, and methods used to isolate 
one type of variation from another (for example, separating product 
variation from test variation).

Velocity: A relative number that describes how much work the team can get 
done over a period of time.

Visualization: The design of a workplace such that problems and issues 
can be identified without timely and in depth investigation. Truly 
visual workplaces should be capable of assessment in less than three 
seconds.

VOB (Voice of Business): The voice of the business is derived from finan-
cial information and data. Voice of the business represents the needs 
of the business and the key stakeholders of the business. It is usually 
items such as profitability, revenue, growth, market share, etc.

VOC (Voice of Customer): Voice of the customer represents the expressed 
and nonexpressed needs, wants, and desires of the recipient of a pro-
cess output, a product, or a service. It is usually expressed as specifi-
cations, requirements, or expectations.

VOE (Voice of Employee): Voice of the employee represents the expressed 
and nonexpressed needs, wants, and desires of what the employee 
needs to be successful.

VOP (Voice of Process): Voice of the process represents the performance 
and capability of a process to achieve both business and customer 
needs.

Waste (Muda): Includes anything that does not add value to a final product 
or service, an activity that consumes valuable resources without creat-
ing customer value.

WIP (Work in Process): These are items—material or information—that 
are between machines, processes, or activities waiting to be pro-
cessed, any inventory between raw materials and finished goods.

Withdrawal Kanban: A signal that specifies the type and quantity of prod-
uct that the downstream process may withdraw.

Work Cells: An arrangement of people, machines, materials, and methods 
such that processing steps are adjacent and in sequential order, thus 
parts can be processed one at a time.

Work Plan (Schedule): The project work plan describes how the project 
will be completed. It describes the activities required, the sequence 
of the work, who is assigned to the work, an estimate of how much 
effort is required, when the work is due, and other information of 
interest to the project manager. The work plan allows the project 
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manager to identify the work required to complete the project and 
also allows the project manager to monitor the work to determine 
whether the project is on schedule.

X: Input
X&R Charts: A control chart that is a representation of process capability 

over time, displays variability in the process average and range across 
time.

XP: A software development methodology that is intended to improve soft-
ware quality and responsiveness to changing requirements. As a type 
of agile software development, it advocates frequent “releases” in 
short development cycles (time boxing), which is intended to improve 
productivity and introduce checkpoints at which new customer 
requirements can be adopted.

Y: Output
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Appendix C: Lean Six Sigma 
Competency Models

Lean Six Sigma Yellow Belt

Basic Competency Model

Competency Performance Criteria 

High-level understanding of the following:

 ◾ Basic DMAIC (Define, Measure, Analyze, Improve, Control) concept
 ◾ PDCA (plan–do–check–act) model
 ◾ How Lean and Six Sigma work together

Ability to Explain the General Roles and Responsibilities of Lean Six 
Sigma Human Resources to Include

 ◾ Master black belt
 ◾ Black belt
 ◾ Green belt
 ◾ Yellow belt
 ◾ White belt
 ◾ Champion
 ◾ Sponsor
 ◾ Process owner
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Ability to Identify the 7 Tools of Quality and Their Overall Purpose

 ◾ Fishbone
 ◾ Check sheet
 ◾ Flow chart
 ◾ Histogram
 ◾ Pareto chart
 ◾ Scatter diagram
 ◾ Control chart

Exposure/Understanding of Basic Project Management

 ◾ Project charter
 ◾ Process mapping
 ◾ Opening and closing a project
 ◾ Basic project management tools

Understanding of the Importance of the Following as It Relates to Lean 
Six Sigma:

 ◾ VOC, VOB, VOE, and VOP (voices of customer, business, employee, and 
process)

 ◾ SIPOC model (supply–input–process–output–customer)
 ◾ CTQ (critical to quality)
 ◾ Benchmarking

Ability to Explain Why Lean Six Sigma Is Important 
for Process Improvement and How It Relates 
to Other Process Improvement Programs

SSD Global supports the concept that all process improvement programs 
are rooted in Total Quality Management (TQM) concepts and that process 
improvement begins with a firm understanding of Project Management 
basics.
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Lean Six Sigma Green Belt

Basic Competency Model

Competency Performance Criteria

Ability to Define Lean Six Sigma

 ◾ Philosophy of Lean Six Sigma
 ◾ Overview of DMAIC (Define, Measure, Analyze, Improve, Control)
 ◾ Understand how Lean and Six Sigma work together

Ability to Explain the Roles and Responsibilities of Lean Six Sigma 
Participants

 ◾ Master black belt
 ◾ Black belt
 ◾ Green belt
 ◾ Yellow belt
 ◾ White belt
 ◾ Champion
 ◾ Executive
 ◾ Coach
 ◾ Facilitator
 ◾ Team member
 ◾ Sponsor
 ◾ Process owner

Ability to Use the 7 Tools of Quality

 ◾ Fishbone
 ◾ Check sheet
 ◾ Flow chart
 ◾ Histogram
 ◾ Pareto chart
 ◾ Scatter diagram
 ◾ Control chart
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Exposure to Basic Project Management

 ◾ Project charter
 ◾ Process mapping
 ◾ Opening and closing a project
 ◾ Basic project management tools

Describe the Impact that Lean Six Sigma Has on Business Operations

 ◾ Methodologies for improvement
 ◾ Theories of VOC, VOB, VOE, and VOP

Ability to Identify and Explain Areas of Waste:

 ◾ Excess inventory
 ◾ Space
 ◾ Test inspection
 ◾ Rework
 ◾ Transportation
 ◾ Storage
 ◾ Reducing cycle time to improve throughput
 ◾ Skills

Ability to Explain Why Lean Six Sigma 
Is Important for Process Improvement

SSD Global supports the concept that all process improvement programs 
are rooted in Total Quality Management (TQM) concepts and that process 
improvement first begins with a firm understanding of Project Management 
basics as outlined in the Project Management Body of Knowledge 
(PMBOK®). Lean Six Sigma Green Belts should begin studying these areas.  
SSD Global suggests that Lean Six Sigma practitioners consider joining the 
Project Management Institute and/or the American Society of Quality.
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Lean Six Sigma Black Belt

Basic Competency Model

Criteria for Testing and Practical Application

Ability to Lead a DMAIC Project

 ◾ Complete understanding of the Define–Measure–Analyze–Improve–
Control process

 ◾ Understand leadership responsibilities in deploying a Lean Six Sigma 
project

 ◾ Understand change management models
 ◾ Be able to communicate ideas

Ability to Describe and Identify Organizational Roadblocks and 
Overcome Barriers

 ◾ Lack of resources
 ◾ Management support
 ◾ Recovery techniques
 ◾ Change management techniques

Using tools and theories such as
– Constraint management
– Team formation theory
– Team member selection
– Team launch
– Motivational management

Understand Benchmarking, Performance, and Financial Measures:

 ◾ Best practice
 ◾ Competitive
 ◾ Collaborative
 ◾ Score cards
 ◾ COQ/COPQ
 ◾ ROI
 ◾ NPV
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Use and Understand the Following Lean Six Sigma Tools:

 ◾ Check sheets
 ◾ Control charts (line and run charts) and be able to analyze typical con-
trol chart patterns

 ◾ Critical path
 ◾ Fishbone
 ◾ Flowcharting
 ◾ FMEA
 ◾ Gantt chart
 ◾ Histogram
 ◾ Pareto chart
 ◾ PERT chart
 ◾ Scatter diagrams
 ◾ Spaghetti diagrams
 ◾ Swim lane charts
 ◾ SWOT analysis
 ◾ TIM WOODS or the Eight Areas of Waste
 ◾ Value stream mapping (basic)

Define and Distinguish between Various Types of Benchmarking, 
Including Best Practices, Competitive, and Collaborative.

Define Various Business Performance Measures, Including Balanced 
Scorecard, Key Performance Indicators (KPI), and the Financial Impact of 
Customer Loyalty.

Define Financial Measures such as Revenue Growth, Market Share, 
Margin, Cost of Quality (COQ), Net Present Value (NPV), Return on 
Investment (ROI), and Cost-Benefit Analysis

More detailed information is contained in the Lean Six Sigma Body 
of Knowledge (SSD Global Version 3.1 available online at http://www 
.SSDGlobal.net).

SSD Global supports the concept that all process improvement programs 
are rooted in Total Quality Management (TQM) concepts and that process 
improvement first begins with a firm understanding of Project Management 
basics as outlined in the Project Management Body of Knowledge (PMBOK). 
Lean Six Sigma Black Belts and Master Black Belts should be well versed in 
these areas. SSD Global suggests that Lean Six Sigma  practitioners consider 
joining the Project Management Institute and/or the American Society of 
Quality.

http://www.SSDGlobal.net
http://www.SSDGlobal.net
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SSD Global further supports that the newer and leaner Lean Six Sigma, 
which is based on Six Sigma with a heavy emphasis in Lean Manufacturing/
Lean Thinking, has evolved to include other established bodies of knowledge. 
In addition to basic TQM and the PMBOK, successful Lean Six Sigma Black 
Belts and Master Black Belts should review, study, and monitor these addi-
tional bodies of knowledge:

 ◾ Business Analysis Body of Knowledge (BABOK®)
 ◾ Business Process Reengineering (BPR)
 ◾ Change Management
 ◾ Leadership Development
 ◾ Measurement Systems Analysis
 ◾ Statistics
 ◾ Business Finance

Organizational Development

Lean Six Sigma Master Black Belt 

Basic Competency Model

Professional competency models are established to provide guidelines in 
determining expertise and knowledge in a particular area or subject. The 
following criteria may be used for interview questions, testing, and practical 
application exercises.

Ability to Identify and Lead a DMAIC Project

 ◾ Ability to teach and facilitate the Define–Measure–Analyze–Improve–
Control process

 ◾ Demonstrate leadership in deploying a Lean Six Sigma project
 ◾ Deploy and monitor change management models
 ◾ Superior verbal and written presentation skills

Ability to Creatively Deal with Roadblocks and Overcome Barriers Related to

 ◾ Lack of resources
 ◾ Management support
 ◾ Recovery techniques
 ◾ Change management techniques
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Teaching and Mentoring Knowledge of Tools and Theories to Include

 ◾ Constraint management
 ◾ Team formation theory
 ◾ Team member selection
 ◾ Team launch
 ◾ Motivational management

Prepare, Explain, and Evaluate Factors Related to Benchmarking, 
Performance, and Financial Measures:

 ◾ Best practice
 ◾ Competitive
 ◾ Collaborative
 ◾ Score cards
 ◾ Cost of quality/cost of poor quality (COQ/COPQ)
 ◾ Return on investment (ROI)
 ◾ Net present value (NPV)

Use, Evaluate, and Explain:

 ◾ Check sheets
 ◾ Control charts (line and run charts) and be able to analyze typical 
 control chart patterns

 ◾ Critical path
 ◾ Fishbone
 ◾ Flowcharting
 ◾ FMEA
 ◾ Gantt chart
 ◾ Histogram
 ◾ Pareto chart
 ◾ PERT chart
 ◾ Scatter diagrams
 ◾ Spaghetti diagrams
 ◾ Swim lane charts
 ◾ SWOT analysis
 ◾ TIM WOODS or the Eight Areas of Waste
 ◾ Value stream mapping (Basic)
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Develop, Delivery, Evaluate Training Plans

 ◾ Design training plans
 ◾ Understand various training approaches
 ◾ Build curriculum
 ◾ Demonstrate success
 ◾ Be able to coach and mentor

Additional Design Criteria

 ◾ Business performance measures such as 
– Balanced scorecard
– Key performance indicators (KPI)
– Financial measures

• Revenue growth
• Market share
• Margin
• Cost of quality (COQ)/cost of poor quality (COPQ)
• Net present value (NPV)
• Return on investment (ROI)
• Cost-benefit analysis

***
SSD Global supports the concept that all process improvement programs 

are rooted in Total Quality Management (TQM) concepts and that process 
improvement first begins with a firm understanding of Project Management 
basics as outlined in the Project Management Body of Knowledge (PMBOK). 
The International Lean Six Sigma Master Black Belt should be well versed 
in these areas. SSD Global also suggests that International Lean Six Sigma 
Master Black Belt familiarize themselves with ISO 13053, ISO 12500, and 
PRINCE2®.



http://taylorandfrancis.com
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Index

A

ADDIE model, 74
Affinity diagram, 18, 49f, 67, 132, 133f
Agile comprehensive, 31–42

agile basic tools and techniques, 35–38
agile stages, 37–38
burn down chart, 36f
Scrum, 35–36
sprints, 36–37

agile challenges, 39–40
agile change management, 38
agile manufacturing, 38
agile principles, 32
agile project management, 39
body of knowledge, 31
Deming’s points, 33
earned value management, 33–35

Agile Alliance, 35
certifications, 35
recognized certifications in agile, 34
Scrum Alliance, 35

Agile teams, 56
Allied Signal, 17
American Society for Quality (ASQ), 154, 

235, 265
American Society of Quality Six Sigma 

Black Belt Body of Knowledge 
(ASQ-SSBOK), 243

Analysis of variance (ANOVA), 171–172
Attribute data, 166
Automotive Industry Action Group (AIAG), 

148

B

Bank of America, 18
Bechtel, 18
Benchmarking, 137–140, 139f
Black belt (BB), 24, 321–323
Body of knowledge (BOK), 6, 31, see also 

Lean and agile project management 
(LAPM) body of knowledge 
(SSD global version 3.0)

Borusan, 18
Bottleneck analysis, 281
Brunswick Corporation, 18
Build-a-Bear company, 209
Burn down chart, 36f, 286
Business Analysis Body of Knowledge 

(BABOK®), 262–263
Business ethics, see Ethics and social 

responsibility
Business finance, 265
Business process mapping (BPM), 27
Business process reengineering (BPR), 263

C

C chart, 167
Capability maturity model integration 

(CMMI), 256
Capability metrics (Cp), 145
Cause-and-effect diagram, 158
Cause and effect matrix, 101
Certified Business Analysis Professional™ 

(CBAP®), 263
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Change Authority, 10
Change management, 92–96, 264

agile, 38
basics, 221–233

ability to change a person’s mindset, 
228

anger, 229
collaborative approach to change, 223
communications, 232
considerations, 225
employees, 232
facilitation tips, 227
looping, 222
management transformation theory, 

229
need for change, 231
organizational development, 231
organizational processes, changes to, 

226
quality, 226
recognition, 232
skills and competencies, 222
stages, 225
stages of grief phases, 230
statements, perception of, 227

beliefs, 92
collaborative approach to change, 94
employee relations issues, 93
Improve phase, 180
looping, 94
mandate from executive management, 94
skills, 96
systems thinking, 93
team members, 93
transition phases, 95

Check sheet, 159
CI programs, see Continuous improvement 

programs
Closing a project, see Monitoring, 

controlling, and closing a project
CMMI, see Capability maturity model 

integration
Communication, change management, 

96–97
Communications management, 114–115
Competency models, see Lean Six Sigma 

competency models

Competitive benchmarking, 139
Continuous improvement (CI) programs, 21, 

103
Continuous replenishment program (CRP), 

28
Control charts, 102, 160–162
Controlling a project, see Monitoring, 

controlling, and closing a project
COPQ, see Cost of poor quality
Core tools and knowledge (LAPM), 

280–288
Andon, 281
bottleneck analysis, 281
burn down chart, 286
continuous flow, 281
documentation, 288
5S, 280
gemba, 281
heijunka, 281
hoshin kanri, 282
jidoka, 282
just-in-time, 282
kaizen, 282
kanban, 282
key performance indicators, 282–283
Lean, 280
muda, 283
overall equipment effectiveness, 283
PDCA, 283
poka-yoke, 284
project charter, 288
root cause analysis, 284
scrum meetings, 287
single-minute exchange of dies, 284
six big losses, 284–285
SMART goals, 285
sprint burn down chart, 286
standardized work, 285
takt time, 285
time box, 286
total productive maintenance, 285
value stream mapping, 285–286
visual factory, 286

Corporate diversity policies, 85
Corporate scandals, 206
Corporate social responsibility (CSR), 204
Cost management, 111–112
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Cost of poor quality (COPQ), 245
Countercultures, 218
Cp, see Capability metrics
Critical path method (CPM), 11
Critical to quality (CTQ), 46, 128, 129f

business case, 63
definition of requirements, 48
factors, 47
international project management, 238
project plan and, 65
tree, 47, 131f

CRP, see Continuous replenishment program
Crustal, 34
CSR, see Corporate social responsibility
Cultural awareness, 86

D

Data collection plan, 148–149
Defects per million opportunities (DPMO), 

18, 245
Deming wheel, 22
Design of experiment (DOE), 170–171, 181
Design for Lean Six Sigma (DFLSS), 248
Design for Six sigma (DFSS), 248
DMAIC (Define, Measure, Analyze, Improve, 

and Control), 22, 45, 69f, 103
Analyze phase, 68, 198
Control phase, 69, 199–200
cultural reactions to phases, 213
Define phase, 67, 197
Improve phase, 68–69, 199
Measure phase, 68, 198
summary of, 197–200
understanding of psychology in, 213

DMAIC, making the model more Lean 
and agile (Analyze), 151–172

analysis of variance, 171–172
check sheet, 159
control charts, 160–162

line chart, 160, 161f
run chart, 160

design of experiment, 170–171
fishbone diagram, 158–159, 159f
five whys, 162–163
flowchart, 154, 155f
histogram, 154–157, 157f

hypothesis testing, 164
key process input or output variables, 153
key tools (Big Seven), 153
null hypothesis testing, 164
Pareto chart, 157, 158f
performance gaps, 152
scatter diagrams, 157
spaghetti diagram, 154, 156f
statistical process control, 165–169

attribute data, 166
C chart, 167
variable data, 166
X-bar/R-chart, 166

statistical thinking, 163–165
stem-and-leaf diagram, 169
swim lane, 154
Type I and Type II errors, 170

DMAIC, making the model more Lean 
and agile (Control), 187–200

activities, 187–188
closeout activities, 197
key tools, 188
ROI calculations, 188
ROI formula, 189
summary of DMAIC, 197

Analyze phase, 198
Control phase, 199–200
Define phase, 197
Improve phase, 199
Measure phase, 198

sustainability, 189–197
control plan, 189
document retention practices, 194
5S plans, 195–197
leadership team, 196
standardization, 194, 196
transfer of ownership, 193
transition plan, 189, 190–193

tasks, 188
DMAIC, making the model more Lean 

and agile (Improve), 173–186
change management, 180
design of experiment, 181
example project timeline course 

development, 181f
FMEA, 179f, 182
gain consensus, 176f
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list of solutions, 174f
pilot results, 177f
poka-yoke, 180
project plan, 182–186

change, 183
commitment, 183
communications, 183
constraints, 183
definition/scope, 183
procedures, 183
resources, 183
risk, 183
time, 183

scatter chart, 177f
scatter-client, 178f
Six Thinking Hats, 175f
statistical process control, 181
steps, 174
Taguchi method, 181
time management, 180–181
WBS, 184f–185f

DMAIC, making the model more Lean 
and agile (Measure), 135–149

benchmarking, 137–140, 139f
competitive, 139
functional, 140
generic, 140

Cp and Pp indexes, 145–147
data collection plan, 148–149
detailed process map, 137, 138f
failure mode and effects analysis, 

142–144
benefits, 142
service, 144
types, 144
worksheet, 143f

key input process variables, 137
key output process variables, 137
measurement systems analysis, 147–148
Pugh matrix, 140
scorecards, 140–142, 141f
sigma calculations, 144–145
tools, 136
validity, types of, 147

DMAIC, making the model more Lean for 
project managers (Define), 121–134

critical to quality, 128, 129f

DMAIC WBS, 132–134
house of quality, 131
Kano model, 133–134, 134f
mistake-proofing methodology, 126
process mapping, 122–123, 124f, 125f
project charter, 123–127
projected ROI, 121
quality function deployment, 131
return on investment, 121
SIPOC diagram, 130–131
stakeholders, 130f
SWOT analysis, 126, 127
value stream map, 123

Documentation, 288
Document retention practices, 194
DOE, see Design of experiment
DPMO, see Defects per million 

opportunities
DuPont Corporation, 11, 18

E

Earned value, 82
Earned value management (EVM), 33–35
EBay values, 62
EDS, 18
Employee relations issues, 93
Encode/decode model, flaws with, 86
Environmental management system (EMS), 

243
Environmental Protection Agency (EPA), 

235, 265
Ethics and social responsibility, 203–210

business principles, 203
corporate social responsibility, 204
ethics, 203, 204–208

corporate scandals, 206
global policies, 206
individual character development 

education, 207
moral questions, 206
rewards program, 208
Sarbanes-Oxley Act, 204
workplace, 205

values, 203, 208–210
bearisms, 209
confusion, 208
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generational differences, 210
leader, 209

what project managers should know 
about ethics and values, 203–204

EVM, see Earned value management
Execution, see Project execution
Extreme programming (XP) projects, 77

F

Failure mode and effects analysis (FMEA), 
19, 68, 142–144

benefits, 142
DMAIC, 142–144
Improve phase, 179f, 182
psychology, 83
service, 144
types, 144
worksheet, 143f

Failure mode and effects criticality analysis 
(FMECA), 19

Father of statistical quality control, 252
FDD, 34
Feasibility study, 53–54
First in, first out (FIFO) process, 236
Fishbone diagram, 19, 109, 158–159, 159f
5S plans, 195–197
Five whys, 71–72, 109, 162–163
Flexibility, law of, 26
Flowcharts, 154, 155f
FMEA, see Failure mode effects analysis
FMECA, see Failure mode and effects 

criticality analysis
Focus, law of, 26
Functional benchmarking, 140

G

Gain consensus, 176f
Gantt charts, 11, 98, 102
Gemba, 281
Gemba walks, 7, 54
General Electric, 17, 22
Generic benchmarking, 140
Global ethics policies, 206
Green belt (GB), 23–24, 319–320

H

Harley-Davidson, 63
Heijunka, 9, 281
Histogram, 154–157, 157f
History of Lean, 17–29

Define, Measure, Analyze, Improve, and 
Control model, 22

Deming wheel, 22
laws of Lean, 25–29

business process mapping, 27
complex manufacturing process, 26
flow, 28
law of flexibility, 26
law of focus, 26
Little’s law, 26
push/pull, 28–29
value, 27
value stream mapping, 27–28
zeroth law, 26

LSS black belt, 24
LSS green belt, 23–24
LSS master black belts, 24–25
LSS yellow belt, 23
plan, do, check, act model, 22

Honeywell, 18
Hoshin kanri, 8, 282
House of quality, 18, 131
Human capital, 100
Human resources (HR), 113–114, 204, 205
Hypothesis testing, 164

I

ICMA, see International City/County 
Management Association

Idex, 18
Initiating the project, 43–58

constrained optimization, 44
Lean Six Sigma, 45
plan-do-check-act model, 44
project selection using LSS, 45–58

affinity diagram, 49, 49f
business case, development of, 

52–53
critical to quality, 46, 47
DMAIC model, 45



332 ◾ Index

feasibility study, 53–54
gemba walk, 54
process map, 46
project charter, 54–55
project management office, setting up 

of, 55
return on investment, 57
SIPOC process map example, 48f
stakeholder analysis, 46
subject matter experts, 56
suppliers, input, process, output, 

customer, 47
SWOT analysis, 50–52, 51f
team formation, 56
team training, 56–58
voice of the customer, 46, 47–48

what-if scenarios, 44
Integration management, 108–110
International City/County Management 

Association (ICMA), 235, 265
International cultural training, 86
International project management, see 

Project management international
International Project Management 

Association (IPMA), 11
International Standards Organization (ISO), 

6, 255–256
Ishikawa diagram, 19, 158
ISO 13053 international standards, 241–249

certification process, stages of, 243
DMAIC model, 241
environmental management system, 243
internal audits, 242
ISO 9000, 242
ISO 13053-1, 244–247

cost of poor quality, 245
CTQ factors, 245
levels of maturity, 244
voice of the customer, 245

ISO 13053-2, 247–249
concepts 249
design for six sigma, 248
tools, 247–248
visual road map, 248

quality management system, 242
ISO 21500:2012 (Guidance on Project 

Management), 6

J

Jidoka, 282
Just-in-time (JIT), 282

manufacturing, 27, 28
philosophy, 34
theories, 20

K

Kaizen, 20, 103, 282
Kaizen events, 237, 267
Kanban, 20, 282
Kanban philosophy, 34
Kano model, 133–134, 134f
Kawakita Jiro (KJ) method, 18
Key input process variables (KIPVs), 137, 153
Key output process variables (KOPVs), 137, 153
Key performance indicator (KPI), 7, 282–283, 

322
Knowledge, theory of, 212
Knowledge areas, applying Lean and agile 

techniques to, 107–120
external constraint, 116
internal constraint, 116
project communications management, 

114–115
project cost management, 111–112
project human resource management, 

113–114
project integration management, 108–110

continuous integration, 108
fishbone and five whys, 109
poka-yoke, 109–110
takt time, 109
value stream mapping, 109

project quality management, 112–113
project risk management, 115–116
project scope management, 110
project time management, 110–111

KOPVs, see Key output process variables
KPI, see Key performance indicator

L

Law of flexibility, 26
Law of focus, 26
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“Law of intimacy,” 217
Leadership development, 264
Leadership skills, 215, 218
Lean, history of, see History of Lean
Lean and agile project management (LAPM) 

body of knowledge (SSD global 
version 3.0), 251–288

Business Analysis Body of Knowledge, 
262–263

business finance, 265
business process reengineering, 263
Certified Business Analysis Professional™ 

(CBAP®), 263
change management, 264
core tools and knowledge, 280–288

Andon, 281
bottleneck analysis, 281
burn down chart, 286
continuous flow, 281
documentation, 288
5S, 280
gemba, 281
heijunka, 281
hoshin kanri, 282
jidoka, 282
just-In-time, 282
kaizen, 282
kanban, 282
key performance indicators, 282–283
Lean, 280
muda, 283
overall equipment effectiveness, 283
PDCA, 283
poka-yoke, 284
project charter, 288
root cause analysis, 284
scrum meetings, 287
single-minute exchange of dies, 284
six big losses, 284–285
SMART goals, 285
sprint burn down chart, 286
standardized work, 285
takt time, 285
time box, 286
total productive maintenance, 285
value stream mapping, 285–286
visual factory, 286

leadership development, 264
major programs and established BOKs, 

252–261
capability maturity model integration, 

256
defect reduction, 256
DFSS model, 259
DMAIC model, 257–258
International Standards Organization, 

255–256
Lean and agile, 254–255
primary recognized process 

improvement programs, 252
Six Sigma, 256–259
statistical thinking, 259–260
total quality management, 252–254
voice of the customer, 26

measurement systems analysis, 264
organizational development, 265
project management theory, 265–280

CTQ factors, 268
government agencies, 266
kaizen events, 267
Lean government, 270
project life cycle, 271f
SWOT analysis, 270
timelines, 271–272
value stream mapping, 267
WBS construction methods, 274–280
WBS diagram, 273f
WBS dictionary, 277t–278t
WBS numbering, 273–274
WIP, 269
work cells, 266

quality body of knowledge, 262
statistics, 264
TQM influence, 251

Lean Six Sigma (LSS), 17, 45
beginnings of, 21
competency models, 317–325

black belt, 321–323
green belt, 319–320
importance of Lean Six Sigma, 318, 

320
master black belt, 323–325
yellow belt, 317–318

DMAIC model, 64
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five laws of, 25–29
history of, see History of Lean
project initiation, 45
project selection using, 45–58

affinity diagram, 49, 49f
business case, development of, 52–53
critical to quality, 46, 47
DMAIC model, 45
feasibility study, 53–54
gemba walk, 54
process map, 46
project charter, 54–55
project management office, setting up 

of, 55
return on investment, 57
SIPOC process map example, 48f
stakeholder analysis, 46
subject matter experts, 56
suppliers, input, process, output, 

customer, 47
SWOT analysis, 50–52, 51f
team formation, 56
team training, 56–58
voice of the customer, 46, 47–48

risk management tools, 100
Likert scale, 16
Line chart, 160, 161f
Little’s law, 26
Looping, 94, 222

M

Machines-methods-materials-measurements-
mother nature-manpower (6Ms) 
method, 65, 70

Make to order (MTO), 28
Make to stock (MTS), 28
Management, see Knowledge areas, applying 

Lean and agile techniques to
Management transformation theory, 229
Master black belt (MBB), 24–25, 323–325
Maytag, 21
Measurement systems analysis (MSA), 18, 

264
Mistake-proofing

methodology, 126
steps, 80

Monitoring, controlling, and closing a 
project, 91–106

cause and effect matrix, 101
celebrate the success, 103–104
change management, 92–96

beliefs, 92
collaborative approach to change, 94
employee relations issues, 93
looping, 94
mandate from executive management, 

94
skills, 96
systems thinking, 93
team members, 93
transition phases, 95

communication, 96–97
control charts, 102
create standard work, 105
data collection plan, 91–92
elements of standard work, 105
execute and revise project schedule, 99
how to develop standard work, 106
kaizen, 103
lessons learned, 104
managing and tracking action items, 98–99
managing and tracking decisions, 97–98
reason for implementing standard work, 

105
record best practices, 105
risk management, 99–101

internal environment, 100
process, 100
tools, 100

Scrum meetings, 98
specific activities, 97
tools, 102–103

Moral questions, 206
Motorola, 17, 22
MSA, see Measurement systems analysis
MTO, see Make to order
MTS, see Make to stock
Muda, 283

N

NASDAQ, 204
National Defense Industrial Association, 256
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Net present value (NPV), 244
Null hypothesis testing, 164
NYSE, 204

O

Office of the Secretary of Defense (OSD), 256
Operational excellence (OE), 243
Organizational development (OD), 74, 231, 

265
Overall equipment effectiveness (OEE), 283

P

Pareto chart, 18, 68, 157, 158f
PC, see Project charter
People-Process-product/service method 

(3Ps), 65, 70
PERT, see Program evaluation review 

technique
Plan-do-check-act (PDCA) model, 22, 44, 

66f, 283
international project management, 237
methodology, 7
running an idea through, 44

Planning process, 59–75
A3 format (Lean and agile), 71
analysis, 74
design, 75
development, 75
DMAIC model, 67–70, 69f

Analyze phase, 68
Control phase, 69
Define phase, 67
Improve phase, 68–69
Measure phase, 68

evaluation, 75
5 Why approach (Lean and agile), 71–72
implementation, 75
machines-methods-materials-

measurements-mother nature-
manpower (6Ms) method, 65, 70

models for planning, 65–66
prototypes, 65
structured problem solving when 

planning, 66
what-if scenarios, 66

PDCA model, 66f, 66–67
people involvement, 60
people-process-product/service method 

(3Ps), 65, 70
project management life cycle, 59
project plan, 61–65

core values, 62
DMAIC model, 64
PM roles, 63
problem statement, 64
prototypes, 65

Six Thinking Hats®, 72–74
approach to viewing problems, 72–73
organizational development, 74
Project Management Body of 

Knowledge™, 74
what-why-where-who-when-which (6Ws) 

approach, 65, 70–71
work breakdown structure, 60, 61

PLC, see Project life cycle
PM, see Project manager
PMI, see Project Management Institute
PMLC, see Project management life cycle
PMO, see Project management office
POC, see Proof of concept
Poka-yoke, 9, 80, 109, 180, 284
Problem statement, 64
Program evaluation review technique 

(PERT), 11
Project charter (PC), 54–55, 123

importance of, 288
purpose, 60

Projected ROI, 121
Project execution, 77–89

administrative tasks, 78
change requests to scope of work, 82–83
earned value, 82
evaluation metrics for piloting or testing, 

81–82
mistake-proofing steps, 80
number of problems reported by pilot 

attendees, 83–88
communication, 87–88
corporate diversity policies, 85
encode/decode model, flaws with, 86
FMEA form, 83
international cultural training, 86
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role of PM, 84
testing in agile, 83
written accountability, 85

performance monitoring, 88
poka-yoke, 80
project pilot, purpose of, 78
proof of concept, 79
provide project status, 89
quadrant testing, 77–78
resource utilization, 82
schedule and effort/cost variance, 82
triple constraints, 80
voices, primary, 81

Project initiation, see Initiating the project
Project life cycle (PLC), 6
Project Management Body of Knowledge 

(PMBOK®), 5, 39, 74, 263
Project Management Institute (PMI), 11, 34
Project management international, 235–240

CTQ factors, 238
first in, first out process, 236
governmental agencies, 235, 236
happiness factor, 239
Kaizen events, 237
PDCA model, 237
proprietary models, 237
SWOT analysis, 240
upper management, 239
value stream mapping, 237
work cells, 236
work in progress, 238

Project management life cycle (PMLC), 59, 77
Project management office (PMO), 55
Project manager, 59, 211–220

appreciation of a system, 211–212
being both a leader and a manager, 211
change agent skills of, 94
ethics and values, 203–204
knowledge of variation, 212
psychology, understanding of, 212–220

basic work ethics, 212
countercultures, 218
cultural differences, 213
DMAIC model, 213
habits, 218
heroes, 219
“law of intimacy,” 217

leadership skills, 215, 218
performance gaps, 216
politics of business, 215
unsupportive behavior, examples of, 

219
roles of, 63, 84
system of profound knowledge, 211
theory of knowledge, 212
ways of developing solution by, 73

Projects in Controlled Environments, 
version 2 (PRINCE2), 5

Proof of concept (POC), 79
Pugh matrix, 140

Q

Quadrant testing, 77–78
Quality body of knowledge, 262
Quality function deployment (QFD), 18, 122
Quality management, 112–113
Quality management system (QMS), 6, 242

R

Rapid improvement events, 267
Raytheon, 18, 215
Return on investment (ROI), 26, 57, 121

calculations (Control phase), 188
ISO standards, 244

Risk management, 99–101, 115–116
Analyze phase, 186
internal environment, 100
process, 100
tools, 100

Root cause analysis, 284
Run chart, 160, 161f

S

Sarbanes–Oxley Act, 204
Scatter chart, 177f
Scatter diagrams, 157
SCM, see Supply chain management
Scope management, 110
Scrum, 34, 35–36

master, 36
meetings, 37, 98, 287
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Scrum Alliance, 35
Shaw Industries, 18
Sigma calculations, 144–145
Single-minute exchange of dies (SMED), 284
SIPOC (supplier-input-process-output-

customer)
analysis, 7
process map, 487, 67
project selection using, 47

Six Sigma, see Lean Six Sigma
Six Thinking Hats®, 72–74, 175f
SMART goals, 285
SMED, see Single-minute exchange of dies
SMEs, see Subject matter experts
Smith and Nephew, 18
Social responsibility, see Ethics and social 

responsibility
Software Engineering Institute (SEI), 244
SoPK, see System of profound knowledge
Spaghetti diagram, 154, 156f
SPC, see Statistical process control
Sprint burn down chart, 286
Stakeholders, 14, 46, 130f
Standardization, 194, 196
Standardized work, 285
Standard work

development of, 106
elements of, 105

Starwood (Westin, Sheraton, Meridian), 18
Statistical process control (SPC), 165–169

attribute data, 166
C chart, 167
Improve phase, 181
variable data, 166
X-bar/R-chart, 166

Statistical quality control, father of, 252
Statistical thinking, 163–165, 259–260
Statistics, 264
Stem-and-leaf diagram, 169
Subject matter experts (SMEs), 56
Supply chain management (SCM), 28
Swim lane, 154
SWOT (strengths, weaknesses, opportunities, 

threats) analysis, 46, 51f, 122, 240, 
270

System of profound knowledge (SoPK), 211
Systems thinking, 93

T

Taguchi method, 181
Takt time, 109, 285
Team formation, 56
Terms, 289–315
Theory of constraints (TOC), 11, 116
Time box, 286
Timeline course development (example), 181f
Time management, 110–111
Total production system (TPS), 19
Total productive maintenance (TPM), 285
Total quality management (TQM), 7, 17

influence, 251
practices, 25
subset, 252
tools used in, 22

Toyota, 27
Traditional project management, 5–16

common project management challenges, 
15–16

cost, 15
scope, 15–16
time (schedule), 15
triple constraints, 15

Likert scale, 16
managing project success, 16
plan-do-check-act methodology, 7
PRINCE2®, change management, 10–12

Change Authority, 10
critical path method, 11
program evaluation review technique, 

11
theory of constraints, 11

project closing, 9–10
project execution, 8

hoshin kanri, 8
visual feedback systems, 8
work breakdown structure, 8

project initiation, 6–7
project monitoring and controlling, 8–9

heijunka, 9
poka-yoke, 9

project planning, 7–8
gemba walks, 7
key performance indicator, 7
total quality management, 7
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roles and responsibilities, 12–15
customer, 14
project manager, 12
project team, 12
sponsor, 12–13
stakeholders, 14
steering committee, 13
vendors or service providers, 15

supplier-input-process-output-customer 
analysis, 7

Training
program, well-designed, 58
simulations, 57

Type I and Type II errors, 170

U

Unsupportive behavior, examples of, 219
U.S. Army, 21, 236, 266
U.S. Department of Agriculture, 236, 266
U.S. Department of Defense, 236, 266
U.S. Department of Housing and Urban 

Development, 236, 266
U.S. Nuclear Regulatory Commission, 236, 266

V

Validity, types of, 147
Values, see Ethics and social responsibility
Value stream mapping (VSM), 27–28, 109, 

267, 285–286
Variable data, 166
Visual factory, 286
Visual feedback systems, 8
Voice of the customer (VOC), 46, 47–48, 77, 

129f
DMAIC model, 67
importance to project, 128

ISO standards and, 245
project plan and, 65

W

Waste, areas of, 111
What-why-where-who-when-which (6Ws) 

approach, 65, 70–71
Wildcard Systems, 18
Work breakdown structure (WBS), 8, 11

change management and, 97
communications, 114
construction methods, 274–280
diagram, 273f
dictionary, 277t–278t 
DMAIC, 132–134

affinity diagram, 132, 133f
Kano model, 133–134, 134f

example, 61f
project plan, 184f–185f

Work cells, 236, 266
Workplace ethics, 205
Work in progress (WIP), 20, 238, 269

X

X-bar/R-chart, 166
XP projects, see Extreme programming 

projects

Y

Yellow belt (YB), 23, 317–318

Z

Zeroth law, 26
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