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Preface

KAIZEN IS A BEGINNING

Kaizen is a tool, originally used
by Toyota, to foster continuous im-
provement within its production
system. It is now used around the
world by many companies who have
adapted it to suit their individual
needs and customs.

The main goal of the Kaizen
Implementation Manual is to bring
a level of competence and under-
standing to kaizen event partici-
pants so they may be self-sufficient
in the application and use of kaizen.
Now in its fifth edition, this manual
has seen use in many industries for
wide-ranging applications. It is de-
signed to help you understand, or-
ganize, plan, and implement your
own kaizen event in any setting.

THE LEAN JOURNEY

The lean journey down the road
to improvement is sometimes
bumpy. Other times, it is a super-
highway. It is a road that never ends.
The journey is never dull or
unchallenging. It is exciting, enlight-
ening, and most of all, fun! Kaizen
presents a chance to do things in
ways that are new to many people.
And, it is a chance for everyone to
contribute, be recognized, and excel.

In the past, one complaint heard
universally throughout companies
was, “No one ever listens to me
when I try to tell them how to fix
something.” Or, “Management
thinks we are all stupid. We are not
smart enough to make good deci-
sions.” Can it be any wonder that
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workers are not too eager to submit
improvement suggestions when they
know their suggestions will never be
implemented? Kaizen changes the
paradigms of management. Leaders
are responsible to solicit contributions
and suggestions and implement them
while enthusiasm is high and critics
have not had time to object.

Organization, cleanliness, coop-
eration, communication, and train-
ing are all intangible assets, which
are difficult to measure or quantify,
but essential to the success of
kaizen. Companies using the Toyota
Production System understand it is
everyone’s job to make improve-
ments on their jobs on a regular ba-
sis. Kaizen is a process that allows
“good ideas” to become reality—
ideas that team members submit as
part of the continuous improvement
process. With the new tools of lean,
all answers come from within.
Kaizen unlocks the talents and abili-
ties of workers and allows decisions
to be made at the lowest level in the
organization, in the quickest time,
by the people who know the situa-
tion best. The Toyota Production
System forces workers to operate as
teams, thus creating a synergy that
is absent in most normal work-
places. This energy allows much

more to be accomplished as a team
than as individual workers.

In the United States, kaizen usu-
ally refers to an event of from three
to five days. It is comprised of inten-
sive improvement activities directed
at specific areas of a business. It may
be called a “blitz,” “five days and one
night,” “gemba kaizen,” “blitz
kaizen,” “system kaizen,” or “break-
through kaizen.” Whatever the name,
it is a process based on improving
quality, cost, and delivery by the elimi-
nation of waste (muda). Its main goals
are the implementation of one-piece
flow, working to takt time, and devel-
opment of a pull system.

A kaizen event is a means to ac-
celerate improvements that in-
crease worker productivity, helping
management find new ways to gain
substantial savings in time, space,
and labor output. Kaizen is never
meant to be the method of getting
rid of workers; instead it is a tool
of growth Focused on results,
kaizen has been shown to collapse
lead times, dramatically reduce
work in process, and reduce scrap
and defects while minimizing the
need for capital expenditures. The
results are real, proven, docu-
mented, and confirmed!
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THE TOYOTA
PRODUCTION SYSTEM

The Toyota Production System
(TPS) is based on being lean. Its
mantra is to manufacture only what
is needed by the customer, when it
is needed, and in the quantities or-
dered. The manufacture of these
goods is done in a way that mini-
mizes the time to deliver the finished
goods, the amount of labor, and
amount of floor space—while achiev-
ing the highest quality at the lowest
cost. Time saved is the key measure
of cost and efficiency in TPS. Kaizen
seeks to minimize throughput time
by eliminating non-value-added ac-
tivities.

But TPS is more than just a new
way to make things in a factory. It
must be driven by a new way of
thinking, which brings about cul-
tural change. By thinking “lean,”
everyone becomes involved in the
elimination of waste, in all of its
forms, at all levels, all the time.
Workers are empowered to make
changes and have a voice in the de-
cision-making process. Flexibility,
simplicity and the quest for con-
stant improvement become the
driving goals in the new lean opera-
tion.

TPS Tools

The Toyota Production System
changes manufacturing from tradi-
tional, large batch, lot processing
to product-based, one-at-a-time
flow production. In undertaking
this transformation, it is the guide
by which lean manufacturing is
achieved. The Toyota Production
System uses many individual tools,
including:

• kanban,

• jidoka,

• total quality management
(TQM),

• total productive maintenance
(TPM),

• single-minute exchange of dies
(SMED),

• 5S (sort, shine, standardize, set
in order, sustain)

• visual factory,

• cause-and-effect diagram with
the addition of cards (CEDAC),

• hoshin kanri,

• andon,

• poka-yoke,

• 5 why analysis,

• the elimination of waste (muda),
and
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• constant teaching and training
of the work force.

Kaizen uses these tools to model
a new manufacturing process—one
that is based on cells and just-in-
time flow. Cells are representative
of product families—parts that can be
manufactured complete—as opposed
to the traditional groupings of pro-
cesses that manufacture many differ-
ent products. The formation of cells
creates mini factories-within-a-factory
to make complete products.

The new shop floor cells use
minimum in-process inventory and
a pull system for inventory control.
Thus most common problems are
easily exposed. They are then fixed
or minimized and improvements are
immediately realized.

CHANGE

When it comes to dealing with
change, each business is unique and
so is each person. But change is a
fact of life, and to gain acceptance,
each situation must be adapted to
the most suitable condition given the
circumstances, which will bring
about the best possible result. There
is no substitute for common sense
and prudent judgment in the imple-
mentation of kaizen. This manual

will point you in the right direction
as you begin your journey.
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The History of Lean

FOUNDING THE TOYOTA
PRODUCTION SYSTEM

In 1922, Sakiichi Toyoda, an engi-
neer, humbly started out in the textile
business. A few years later he devel-
oped the first automatic loom, which
allowed for tremendous and continued
growth in the Toyoda textile business
until the beginning of WWII.

Meanwhile, in Detroit, Michigan,
Henry Ford had devised the first mov-
ing assembly lines. Ford was continu-
ously working to reduce the manufac-
turing time required to build a car. As
a result of improvements, the time was
reduced from 728 minutes to 93 min-
utes per car by 1927. The retail price
of a car went from $950 in 1908 to $290
in 1927!

Kiichiro Toyoda visited the Ford
Rouge Plant in 1929 to view the suc-
cessful operation first-hand. There he
observed a completely self-contained
manufacturing operation.

In 1930, Toyota was asked to pro-
duce special vehicles for the Japanese
government. To forward this venture
into automotive manufacture, Taiichi
Ohno was hired in 1932 as a product
engineer.

In 1937, Kiichiro Toyoda was faced
with a big decision—whether or not to
seriously continue in the automotive
manufacturing business. He remem-
bered his visit to the Ford Motor Com-
pany. That visit was to influence his
decision to continue automotive manu-
facture at Toyota. Kiichiro Toyoda re-

One
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layed his observations from the Ford
Motor Company visit to Taiichi
Ohno. However, both realized that
the investment required to emulate
Ford’s Rouge facility was beyond the
meager means of the new Toyota
Motor Company. Mr. Ohno’s chal-
lenge was to imitate Ford, but with
far, far less. Better ways that did not
require vast cash resources would
have to be found.

At the outbreak of WWII, the
company’s production shifted from
textile equipment to heavy vehicles
for the war effort. After the war,
Toyota Motor Company floundered.
Because of the collapsed Japanese
economy, sales were almost zero, and
the company was on the brink of
bankruptcy.

Soichiro Honda founded the
Honda Motor Company in 1948. He
was searching for the right combi-
nation of theories and processes to
grow his company. He too studied all
the available information on manu-
facturing. It is not known for sure,
but speculation has it that there
were discussions among Honda,
Matsushita, and Toyoda regarding
the best way to mass produce. They
discovered that there were some
very promising ideas abounding.

In 1949, Toyota laid off 25% of
its workers just to survive. This
caused a worker strike, which was
only settled when Kiichiro Toyoda
resigned, predicating that his mis-
management was responsible for the
company’s problems. The strike was
settled when Toyota agreed that
from then on, no worker would ever
lose his job. A worker had a job for
life, and workers agreed to help the
company in return by doing what
they could to continuously improve
operations.

It was now 1950, and Taiichi
Ohno was manager of the Honsha
machining plant. His views were
developing as he studied the key in-
novators of the past and present.
And within Toyota, Shigeo Shingo
was working as an engineering con-
sultant to reduce setup times for
stamping dies. He was also working
to reduce non-value-added labor.
He presented his work, “Produc-
tion as a Network of Processes and
Identification of Lot Delays,” to
the Japan Management Associa-
tion.

In 1950, Toyota sold fewer than
3,000 vehicles, which was hardly in-
dicative of what was to come for
eventually the world’s largest auto-



Kaizen Event Implementation Manual

The History of Lean
3

mobile manufacturer. The company
was at a crossroads. How could it
survive as an automobile manufac-
turer and be competitive in the
world market?

Toyota was not alone in its strive
for world competitiveness. All Japa-
nese manufacturers were facing the
same problem. Matsushita Electric
Company was trying to emulate
Ford’s concept of mass production.
The company reached out to the
mass market by lowering prices to
drive up sales. Konosuke Matsushita
had developed his own theories
about management. He too believed
in lifelong employment, and that
employees should be continually
improving all aspects of the business
as part of their responsibility to the
company. These progressive ideas
were implemented at Matsushita.
The challenge then was how to make
them work. And would they be suc-
cessful?

Other pioneers were also making
their mark on the industrial world
by introducing innovative ideas and
theories to address manufacturing
problems and challenges. These in-
novators greatly influenced Taiichi
Ohno’s thinking, as did the results
of WWII. He was contemplating

what would serve Toyota best.
Again, he considered what he had
seen at the Ford Rouge plant. Could
Toyota copy Ford’s production sys-
tem? Probably not. The Ford system
required much more capital than
Toyota could afford. So he sought
other options.

Taiichi Ohno looked at all the
available literature and found a 1912
translation of Frederick W. Taylor’s,
Shop Management (Taylor 1911).
After more investigating he found
more material by Taylor, all of which
contained exactly what he was look-
ing for—ways to become more effi-
cient. He found that in 1915 Taylor’s
theories had been tried at Niigata
Engineering’s Kamath, Japan plant.
Taiichi studied other Japanese
translations of American works, in-
cluding Toshiro Ikeda’s “Secret of
Eliminating Unprofitable Efforts”
from 1925, which was another of
Frederick Taylor’s works (Ikeda
1925). He also looked at Lillian and
Frank Gilbreth’s studies on “effi-
ciency.” There were many ideas to
choose from. This exhaustive and
continuing investigation provided
him with some basic tools for de-
veloping his own “Toyota Produc-
tion System.” But where would he
begin?
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Japanese businesses struggled to
become competitive, seeking more
information on how to eliminate
non-value added activities and be-
come more efficient. Many Ameri-
can publications were translated and
read by the major Japanese business
owners. The concept of methods,
time, measurements (MTM) was
introduced in 1948 (Maynard et al.
1948). Larry D. Miles introduced
value analysis at General Electric
(Miles 1961). And, Marvin E.
Mundel and Ralph Barnes were
publishing motion and time study
books (Mundel 1985; Barnes 1949).

As manager of machining at the
Honsha plant, we know Taiichi
Ohno experimented with many
ideas, not only those of others, but
his own, determining what worked
and what did not. What worked be-
came known as the Toyota Produc-
tion System (TPS).

Taiichi Ohno said, “TPS has a
strong feature of emphasizing prac-
tical effects and actual practice and
implementation over theoretical
analysis.” He believed success was
determined on the shop floor,
through trial and error, as opposed
to acceptance based on theory
alone.

INFLUENCE OF AMERICAN
QUALITY EXPERTS

The basic rules and concepts of
the Toyota Production System were
just coming together when a new
twist was added. Along came Dr. W.
Edwards Deming, Dr. W. A. Shewhart,
and Joseph Juran. In 1950, as part of
the post-WWII effort to rebuild Ja-
pan, Dr. Deming traveled there to
advise and train Japanese manufac-
turers on quality. (Dr. Shewhart was
too busy.)

Most of Japan’s early imports to
America were cheap, poorly made,
and lacked quality. Dr. Deming spent
considerable time in Japan teaching
companies about statistics and qual-
ity, advising them on how to apply
the concepts to make good products.
He has been called the creator of the
“Japanese Industrial Miracle.”

In the same time frame, Joseph
Juran conceptualized the Pareto
principle and published his Quality
Control Handbook (Juran 1951). He
also lectured throughout Japan,
teaching “quality” to business and
industry.

Juran and Deming remain highly
regarded by Japanese business and
industry. In 1951, the highest qual-
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ity award in Japan was named after
Dr. Deming and is called the Deming
Prize.

As a result of the work of Dr.
Deming and Joseph Juran, Japan
established “inductive statistical
quality control” as a standard for
quality. At first, Juran and Deming
only instructed company manage-
ment on this standard. It was not
until 1961 that this same training
was administered to shop-floor per-
sonnel.

WORLD MARKET
COMPETITION

Meanwhile Taiichi Ohno was fur-
ther perfecting the Toyota Produc-
tion System, adding the improve-
ment of Shigeo Shingo’s single-
minute exchange of die (SMED)
technique and later his “pre-auto-
mation” concept. Other Japanese
manufacturers were also developing
their own “lean” methods of manu-
facturing based on what was taught
by Deming and Juran, combined
with the initial ideas of Gilbreth and
Taylor, all of which were widely
known.

The decade of the 1950s was a
time of transition for manufactur-

ing. The world economy was good,
markets were growing, and new
products were being introduced.
Competition was fierce.

In 1955, 95% of cars sold in the
USA were made in the USA. To pen-
etrate the US market, Toyota was
preparing to embark on a 20-year
plan to convert all of its manufac-
turing to the Toyota Production Sys-
tem. Part of this transformation
would be carried out by Shigeo Shingo
through his lectures on “Separation
of Workers and Machines.”

By this time, Taiichi Ohno was
Vice President of Toyota Motors. He
dedicated his life to implementing
and perfecting the system he put to-
gether from the best ideas the world
of business and industry had to offer.

Shigeo Shingo continued his
study of industrial engineering and
published a study on the scientific
thinking mechanism (STM), which
was soon followed by additional
works.

The year 1960 brought about a
milestone event, which energized
Toyota to become even more aggres-
sive in its approach to “lean” manu-
facturing. Nissan won the coveted
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Deming Prize for Quality. At this
news, Toyota vowed that it too would
win the Deming prize. However, it
took Toyota until 1965 to earn it.

KAIZEN

In the early 1960s, Shigeo Shingo
introduced the concept of zero qual-
ity control (ZQC) (source inspection
and the poka-yoke system). From his
ideas, in 1962, Tetsuichi Asaka and
Kaoru Ishikawa developed “quality
circles.” These resulted in the first
real kaizen events. Quality circles fo-
cused on solving quality problems
that interrupted production through-
out the plant. The quality circle was
a cross-functional team charged
with analyzing and finding the root
cause of a problem, formulating a
solution, and then implementing it.
(Much of the problem solving was
done with a cause-and-effect dia-
gram with the addition of cards
[CEDAC], which was devised by
Kaoru Ishikawa in 1950.) It was
with the implementation of quality
circles that Toyota won the Deming
Prize for Quality in 1965.

In 1962, Masaaki Imai estab-
lished the Kaizen Institute, which
was devoted solely to the promotion
of kaizen throughout the world. In
the USA, domestic automobile

manufacturers were no longer com-
manding 95% of the domestic mar-
ket. This statistic was to only get
worse.

The 1960s spawned significant
new advances in the field of manage-
ment in the USA. Maynard pub-
lished the Industrial Engineering
Handbook, which was one of the first
works to recognize that the Japa-
nese had indeed developed systems
that were different and better than
what was currently used in most
American factories (Maynard 1963).

Various other books delved into
the inner motivation of workers
(Nadler 1963; Maslow 1970; Herzberg
1966; Roethlisberger 1968). Many
American companies were basing
their management styles on these
new theories.

Meanwhile Toyota and other
Japanese companies were getting
stronger and more competitive by
perfecting the Toyota Production
System, which defied all of the cur-
rent motivational theories. Ideas
were abounding; application and re-
sults were to follow. At Toyota, the
TPS was widely accepted and em-
ployees were making about one
suggestion per person per week.
Most suggestions were adopted
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immediately through a kaizen event
or casually just as a way of improving
the workplace. Kaizen was a success.

THE OIL CRISIS

A major milestone was achieved
in 1971. Taiichi Ohno proclaimed
that his lifelong ambition to com-
plete the Toyota Production System
was achieved. This was just in time
for the next major event, the oil
embargo, which would establish
Toyota and the Japanese as formi-
dable competitors in the world au-
tomobile market. The oil crisis
forced the Japanese, who import
100% of their oil, to get even leaner
so they could continue manufactur-
ing and competing in world markets.
Everywhere in companies large and
small there was the need to “kaizen”
everything to survive, to make do
with less, sometimes almost noth-
ing. The real value of kaizen was
realized. The culture accepted
kaizen. And it worked!

In the USA the oil crisis was
weathered, but not without a lot of
new rules, laws, and mandates.
Speed limits were lowered to 55
mph. There were mandates to the
American automobile manufactur-
ers to make fuel-efficient vehicles.

The Japanese had the same chal-
lenges, but they had the advantage
of the Toyota Production System,
the Nissan Production System, the
Mazda Production System, the
Matsushita System, etc.

The oil crisis meant an overall
reduction in sales of larger, less fuel-
efficient vehicles; it meant more en-
gineering and, of course, added
costs. The race was on between the
Japanese and the Americans to de-
velop fuel-efficient cars. But the
Japanese cars were already much
more fuel efficient, and they were
cheaper to buy and operate. Sales of
Japanese cars in the USA exploded.
Japan was now in the driver’s seat.

EMULATING THE JAPANESE

American manufacturers scram-
bled to copy from the Japanese. But
the know-how was not available in
any book. So, in 1979 Ford bought a
25% stake in Mazda to learn first-
hand how to become lean. Some US
companies formed partnerships
with Japanese companies. And oth-
ers scrambled to learn all they could
from wherever they could so they
might try to implement their own
version of whatever was making the
Japanese successful.
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In Japan, the assorted manufac-
turing systems were getting even
better. Shigeo Shingo had intro-
duced the nonstock production sys-
tem (NSP-S) and published his con-
cepts in books (Shingo 1985, 1986,
1988, 1989). Further, Matsushita
developed the Mikuni Method, a
derivation of the Toyota Production
System.

Consultants such as Imai were
overwhelmed with opportunities in
the USA to train companies on the
use of the Toyota Production Sys-
tem through kaizen events. Japa-
nese consulting companies were
partnering with American consult-
ing companies. Shingijutsu, founded
in 1987 and associated with Produc-
tivity, Inc., was the first to offer

Americans a chance to travel to Ja-
pan to see first-hand how the Japa-
nese were applying the Toyota Pro-
duction System and lean manufac-
turing.

Today there are many tools that
originated within TPS. They are:
kaizen events, kanban, jidoka, total
quality management (TQM), total
productive maintenance (TPM),
single-minute exchange of dies
(SMED), 5S (straighten, sort, shine,
standardize, sustain), the visual fac-
tory, cause-and-effect diagrams with
the addition of cards (CEDAC),
hoshin-kanri, andon, poka-yoke, the
elimination of muda (waste), and
constant teaching and training of
the workforce.
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Toyota Production
System Training

Two

TRAINING METHODS

There are as many ways to train
people as there are people. Some just
seem to have a better knack than oth-
ers when it comes to training and
teaching. Just what is it that they have
or do that is better? Can there be a
“best” way to train?

The Japanese think so. They redis-
covered the Training Within Industry
(TWI) technique, which was  originally
developed by the U.S. government dur-
ing WWII to bring an inexperienced
workforce up to speed quickly. It was
introduced to Japan in the postwar
construction period and adopted by
Taiichi Ohno as one of the foundations
he used to build the Toyota Produc-
tion System (TPS).

 The TWI technique is as applicable
in classrooms as it is out on the pro-
duction floor. Inclusive of TWI, the
Toyota Production System only uses
the best possible training methodolo-
gies that have proven to be unsurpassed
in the world. In fact, they mandate that
all training be done only one way with
no deviation or exceptions. They have
discovered what works best and use the
specific techniques extensively.

Before reading about how the TPS
handles training, here is a list of the
methods that do not work.

• Buddy system—I sit next to you,
watch you, and what you know
migrates to me.

• Read all about it—Read the “how
to do this” manual. “By the way, I
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skipped a few pages that were
boring or that I did not under-
stand.”

• Class full of “rookies”—No one
has been prescreened. Students
do not know about TPS or team-
ing, and are not committed.

• Fast learner—”Here, let me do
it my way. I can do anything!”

Companies that practice the TPS
method of training have a distinct
advantage over those who do not.
They are prepared and ready to ser-
vice customers faster and at a lower
cost, and thus are able to attract new
customers who previously belonged
to the competition.

“Train the Trainer”
Team Leader Training

Usually, a consultant conducts
the first few kaizen events in a com-
pany. In doing so, he or she typically
conducts a special training session
specifically for team leaders. It is
recommended that all aspiring team
leaders attend this preliminary
training to prepare them for their
future roles. As team leaders, they
will be expected to know how to con-
duct Toyota Production System
(TPS) training for team members
prior to every event.

“Train the trainer” is the Japa-
nese standardized method of guaran-
teeing that a student will positively
learn what is being taught. Those
who have used “train the trainer”
methods can attest to the fact that
they indeed work—every time!

The TPS method of training,
not previously translated into En-
glish, is what all Toyota trainers
use as a standard. The training
generally takes one full day and
accomplishes two objectives: 1) The
trainer learns the TPS method of
training; and 2) A typical subject
or process is used to train with, so
as the “subject” is covered, flaws
in the process are discovered and
corrected. The net results are a
process is perfected; a trainer is
trained; and a standard methodol-
ogy is established for the training
process. And, because actual sub-
jects or processes are used, the
training is customized to the needs
of the organization.

The TPS Method

The TPS method of training is
proven and is the format all trainers
must use. As the trainer delivers the
TPS material, the following key per-
sonal qualities and values must be
emphasized to all the students:
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1. They must be committed.
Everyone must believe the
new philosophies of TPS
100%—no exceptions—no re-
luctance.

2. The value of time must be
understood and appreciated.
Time is the most valuable el-
ement of business. The sense
of urgency must be appreci-
ated and the importance
stressed.

3. Each person must practice
internal discipline to com-
plete a task, stay on course,
and not give up. Without in-
ternal discipline, external dis-
cipline must be exercised,
which is counterproductive.
External discipline comprises
the laws and rules that exert
public pressure to conform.

The following sections contain
step-by-step instructions for the
trainer to use when administering
TPS training.

Stage I: Prepare
 for Learning

1. Introduce yourself as the
trainer. Ask about the stu-
dents’ personal likes and hob-
bies, families, etc. Find out

what they know or have
heard about TPS. Ask about
their jobs. Make them feel at
ease, like part of a family.

2. Explain about the operation
they will be learning. Tell
them that as their trainer,
you will help them in any way
needed.

3. Ask if they have previous ex-
perience in the operation.
Have the students show you
how they currently do it. Tell
them there may be some dif-
ferences between the way they
now do a task and the way it
will be done in the future. Men-
tion why the TPS requires that
there be only one way to do a
task, and that what they are
being instructed to do is the
best method.

4. Motivate the students. Ex-
plain to them of the impor-
tance of the operation and
define the critical elements.
Tell them how each task fits
into the overall picture.

5. Place the students in the cor-
rect starting position. That is,
be aware of ergonomics, of
their height and body size.
Make them feel comfortable.
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Explain that most jobs re-
quire standing, why it is
healthier for the worker to be
mobile, and how the require-
ments of the job dictate the
worker be mobile—hence no
sitting.

6. Express the need for safety.
Make sure there are no unre-
solved safety issues.

Stage II: Explain the Operation

1. Demonstrate how to do the
operation. Explain every de-
tail as you go along. Explain
why the sequence is as such.
Express what might happen if
the exact sequence is not fol-
lowed. Make it clear why the
Standard Work Combination
Sheets are always followed and
how they document the details
of the process.

2. Element by element, get the
students familiar with the op-
eration.

3. Demonstrate how to do the
process again. Match the em-
phasized key points with the
corresponding physical mo-
tions.

4. Demonstrate how to do it
again. But this time, show the

reasoning behind each key
point and explain the conse-
quences if it is not followed
exactly.

5. Do not give students more
than they can handle. Let
them completely master each
element of the operation be-
fore moving on. Explain that
the sequence of learning re-
quires each step be perfected
before continuing to the next
or increasing the speed.

6. Use patience. Go slowly and
steadily. Let the students gain
the confidence that they have
mastered each element.

Stage III: Practice

1. Let the students do the opera-
tion. Check to see if they fol-
low instructions correctly.
Correct errors as they occur.
Use language such as, “This
way brings a better consistent
result,” or “This way is safer.”

2. Let the students continue.
See if they can recite the
given procedure while per-
forming the operation.

3. Let the students do it again.
But this time ask them to re-
cite the key points. Let them
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refer to the key points as they
do the task. Ask questions as
they explain. Be certain they
understand the key points.

4. Let the students repeat it
again. Have them explain in
detail the reason for the se-
quence, the key points, and
caveats to not following the
exact sequence or process.
Compliment them for doing
a good job when they finally
do it exactly right. Be patient.

Stage IV: Consolidate

1. Let the students do the opera-
tion alone. Now have them do
an actual job. Stress quality
before quantity. They must
learn how to make perfect
parts before they accelerate
the pace.

2. Explain that they must al-
ways refer to the trainer for
answers to questions about
the process or the way it is
done.

3. Check again and give follow-
up advice.

4. Tell the students to feel free
to ask questions. Make them
feel comfortable.

5. The final step is to have each
student assume the role of
trainer. Have him or her go
through the same procedure
witnessed as when a student.
Observe and make comments
as required.

6. When the student has pro-
gressed to the point that you
feel they are ready for produc-
tion, let them loose!

7. On the training matrix, com-
plete the scoring column for
each individual to show that
he or she is now qualified to
do the task.

8. Compliment the student and
record the accomplishment on
his or her personnel record.

Team Training

The entire kaizen team is re-
quired to attend TPS training prior
to participating in the event. The
training is planned to take place all
day Monday and a half-day on
Tuesday, if required.

It is preferred that all team mem-
bers be active in their participation
in the training, even if they have
attended TPS training before. When
someone is attending for the second
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or third time, these team members
should be asked to co-lead the team
and assist the team leader whenever
possible. There is more than enough
work for everyone.

Occasionally, someone may audit
or monitor the class for reasons that
might not be clear to the team leader
or the rest of the team. These audi-
tors should be quiet and inconspicu-
ous, since they are not considered
part of the team.

During the training, sufficient
time should be allowed for the stu-
dents to practice via hands-on exer-
cises. For instance, to demonstrate
the preferred method of using a
stopwatch during a time study, the
watch is kept running while one
team member calls out the time
when an element of the process be-
gins, which is immediately written
on the observation sheet by another
person. Learning by doing is the
Toyota method.

The instructional outline for
TPS team training is as follows:

• conducting a time study,

• making a spaghetti diagram,

• computing takt time and mak-
ing a graph,

• determining the value-added
ratio,

• reviewing the process capacity
table,

• using the Standard Work Com-
bination Sheets,

• determining standard work lay-
outs, and

• optimizing the new cell.

Conducting a Time Study

The current-state value stream
map is highlighted to point out
where improvement is needed in
the work and information flow.
Once the target areas are selected,
the details must be planned and ex-
ecuted. Each target area is time-
studied to establish a benchmark
and verify the process as it is sup-
posed to be performed. If it is not
performed as it should be, the
process must be corrected, re-ex-
ecuted, and realistic times re-
corded. For example, there may be
tools or machines in the area that
are missing or not functioning
properly. They must be repaired or
replaced so the process will func-
tion as originally designed. More
information on conducting a time
study can be found in Chapter 7.
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Making a
Spaghetti Diagram

The next preliminary action is
to measure out the actual distance
a part moves as it progresses from
station to station until completed
and construct a spaghetti diagram
(refer to Chapter 7). The distance
an operator has to move with the
processes is also measured. If mul-
tiple operators are part of the cur-
rent cell, all have to be measured
independently.

Computing Takt Time
and Making a Graph

Sometimes in a new lean cell it
may be possible to eliminate all but
one of the current operators. This
should be the goal—maximum ef-
ficiency. Working to takt time is not
as important as determining the
most efficient method of production
when redesigning a process. The
most efficient manufacturing pro-
cess is one that uses the least
amount of resources to output the
most product; thus it is the quick-
est at the least cost. Takt time
requirements are then used to bal-
ance the process. (Refer to Chap-
ter 7 for further information on
computing takt time and making
a graph.)

Determining the
Value-added Ratio

Once the best process is designed
and the takt time requirements de-
termined, the value-added ratio can
be calculated. (See Chapter 7 for how
to do this.)

Reviewing the
Process Capacity Table

The process capacity table is re-
viewed to be sure information is cor-
rect. (Chapter 7 shows an example).

Using the Standard Work
Combination Sheets

Once the new lean cell is imple-
mented and ISO requirements
fulfilled, the Standard Work Com-
bination Sheets is completed. (See
Chapter 7 for an example and in-
structions on its use.)

Determining
Standard Work Layouts

Standard Work Layout Sheets
diagram the work steps as they must
be performed. (Chapter 7 contains
an example.)

Optimizing the New Cell

Operators must be trained on
how to run the new cell. They also
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must have knowledge of 5S practice
and evaluation; how to track and post
the appropriate metrics; and total
productive maintenance (TPM).

For the first three days, minute-
to-minute operation of the cell is
closely monitored. Problems are
noted and appropriate adjustments
are made on the fly to allow the cell
to attain the expected improve-
ments. The operator’s movements
are also refined.

At the end of the first week
there is a complete debriefing,
which includes the operator, main-
tenance people, supervisor, and
anyone else who is part of the cell,
to evaluate and critique every-
thing. Ongoing adjustments, both
physical and otherwise, are made to
improve the cell’s operation. There
is no end to the improvements that
can made. Workers should not be
satisfied with attaining one level
of improvement; raise the bar,
shoot for the moon!

THE TOYOTA
PRODUCTION SYSTEM

Though TPS has been applied in
many world-class companies, many
of its tools and philosophies are not

yet understood or practiced by busi-
ness leaders worldwide.

Continuous improvement is one
element that is least understood and
practiced. In the Toyota Production
System, the vast majority of im-
provements are 85% psychological,
and these ideas in turn drive the
physical actions and results that
most people recognize as the visual
aspect of lean. The physical differ-
ences are somewhat easy to see
when compared to most normal non-
TPS businesses, but the philosophi-
cal differences are quite subtle.

The following sections detail
the cultural as well as physical as-
pects of Toyota’s methodology.

A New Way of Thinking

The Toyota Production System
involves a new way of thinking: a
way that is by the people, with the
people, and for the people. Encour-
aging empowerment, it allows deci-
sion-making at the lowest level, by
those who know the process best.
The goal is to sufficiently train work-
ers so they possess the proper skills
and tools to allow them to make the
correct decisions.

Time is the most important ele-
ment of business. It is the measure
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of efficiency and competitiveness. It
is how a company gains advantage
over the competition. It is a company’s
number one weapon against cost.
Therefore, eliminating waste (the
Japanese call it “muda”) in all its
forms is the mantra of everyone. Any
activity that takes unnecessary time
and resources and adds no value to
the activity or product is considered
waste.

The theory of participative man-
agement encourages everyone to
work on teams. The synergy created
gives greater results than the sum
of the individuals. However, as a
member of a team, quality means
taking responsibility for each and
every part you make or activity you
do. Empowerment means you have
complete control of stopping the pro-
cess or activity until corrections are
made. Employing the concept of
kaizen, or continuous improvement,
is an integral component of every
employee’s responsibility. With the
tools of TPS it is possible to stan-
dardize the method in which em-
ployees are made productive.

The 14 Concepts

This section describes the 14 phi-
losophies, which are the foundation
of the Toyota Production System.

They are broad and not too differ-
ent than what many businesses
know and do themselves. But the
difference is in the way they should
be administered, which is very dif-
ferent than what most businesses
practice. There are many more im-
portant details to the application of
these philosophies. They are dis-
cussed in greater depth in related
textbooks.

1. Genchi Genbutsu Shugi

 The English translation of the
Japanese phrase “genchi genbutsu
shugi” means “practical, hands-on
experience is valued over theoretical
knowledge.” This mandates that all
leaders, supervisors, and managers
must lead by example on the shop
floor or in the middle of the action,
and not remotely from an office far
removed from the worksite.

2. Visual Management

The second concept requires suf-
ficient visual management of pro-
cesses. Visual tools are used to
monitor the key metrics that track
production progress and quality.
Examples include charts, graphs,
pictures, and videos, such as:

• Production Analysis Sheets,
which track the reasons for
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slow-downs or problems. This
tool makes it easy to see where
kaizen events will have the
most impact.

• Line Productivity Control
Sheets, which track daily
changes of productivity, defect
ratios, availability, etc. They are
used to adjust resources and
overtime to achieve the daily
takt time. (Takt is the German
word for beat or pace at which
production must happen to sat-
isfy the daily production needs
of the customer. It is the daily
production schedule.)

• Statistical Process Control
(SPC) Charts, which track the
process to ensure it is stable.
This tool is not used to check
parts for conformity. If the pro-
cess shows a trend that indi-
cates a deviant part may be
made, the process is stopped au-
tomatically or manually by the
operator before it happens.

• Multi-skilled Map or Skills Ma-
trix, which shows each operator’s
training and abilities as they
apply to the job at hand. This
tool also enables scheduling ad-
ditional training as the needs of
the area and individual change.

• Quality Check Sample Table
and Check Sheets, which allow
the current processes to be moni-
tored continuously by manage-
ment and the customer.

 3. Determine What is
Normal or Abnormal

The following tools help track
abnormalities in processes, machine
performance, and parts. All results
are graphed for later comparison to
determine negative trends, isolate
problems, and bring them under
control.

• Check Sheets are used to com-
pare production amounts. These
are completed on an hour-by-
hour basis, noting any problems
with production or quality.

• Performance Check Sheets are
used to track machine perfor-
mance. Every time there is a stop-
page, it must be explained in
detail. The stoppages are later
analyzed and kaizen events are
done to eliminate the problems.

• Quality Check Sheets are used
to verify part attributes. These
are diagrams that list the criti-
cal dimensional attributes of a
part that must be produced
within specified tolerances.
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4. Maintenance

Total productive maintenance
(TPM) must be in place to keep pro-
cesses stable. Machines must always
produce at the level for which they
were designed. The speed, feed, tool-
ing changes, and adjustments are
tracked. Optimum settings are stan-
dardized and maintained. There
must be a baseline for each process
and machine so it may be referred
to should catastrophic failure occur
or the need for major repairs arise.

TPM requires operators to
continually monitor and adjust ma-
chines in between regularly sched-
uled maintenance. This includes
making sure there is adequate lubri-
cation and performing minor adjust-
ments to maintain a continuous
level of production at 100% quality.

5. Kaizen

Kaizen is the concept of continu-
ous improvement. It is used to ef-
fect changes on anything that can
be improved: process, design, move-
ment, material, assembly, etc. There
are three levels of kaizen.

• Work operation kaizen involves
changes done by the operator to
his or her own machine or pro-

cess, simply, cheaply, immedi-
ately, and with little impact on
surrounding people or pro-
cesses. It is the first choice to
implement.

• Kaizen equipment involves im-
provements made to a machine
or piece of equipment, which
requires more time, cost, and
resources than a work opera-
tion kaizen, and it may affect
other people and processes.

• Process kaizen affects the com-
plete manufacturing process,
and may even affect all the
equipment in a process. It may
be done to greatly increase
production capacity, incorpo-
rate engineering changes, or
eliminate cost and time. Usu-
ally this type of kaizen is con-
ducted when the plan is to
develop cells and transform
from batch to one-piece flow
production.

6. Find Problems

To find problems, the accumu-
lated base data is reviewed, visually
confirmed, and analyzed using sta-
tistical methods such as six sigma.
Analysis of data, along with actually
viewing a problem, provides the ba-
sis for discovery of solutions.



Kaizen Event Implementation Manual

Toyota Production System Training
22

7. Leadership by Example

Referring back to the first con-
cept, “genchi genbutsu shugi,” prac-
tical, hands-on experience is valued
over theoretical knowledge. As ap-
plied to leadership by example,
workers will follow good, skilled
leaders. However, they may not be
required to “go where they are told to
go” by supervisors who bark orders
and lack leadership skills. Leadership
by example requires obedience to
training and the persistence to con-
centrate on not making the same mis-
takes again. Individuals must use Five
Why analysis as they try to solve prob-
lems. That is, they must continually
ask, “why?” until the root cause of
the problem is discovered.

8. 5S

There are five Japanese words
that describe the basic elements of
5S organization. The words and
their English translations are as fol-
lows.

• Seiri (simplify)—remove all
unnecessary clutter from a
work area. Keep only what is
needed. This allows for the
smooth flow of goods. The work
area is clear of distractions and
there are no hiding places for

unused raw material or tools.
The area is safer and organized.

 • Seiton (set in order)—organize
items neatly and label them
clearly. This reduces the time
necessary to find tools and
items needed for production. It
facilitates the single-minute
exchange of dies (SMED) or
tools (changeover on a machine
in less than 10 minutes).

• Seiso (scrub and shine)—make
the worksite pleasant and al-
low for equipment to be
checked as it is cleaned. This
also relates back to concept
one, “genchi genbutsu shugi,”
know and see, first-hand, the
work area.

• Seiketsu (stabilize and stan-
dardize)—Keep the area clean
and neat in appearance. The
first step in maintaining a qual-
ity production facility is to have
the equipment spotless. Estab-
lish uniformity. Paint lines on
the floor to show aisles, park-
ing, and locations of items, tools
and equipment used in the area,
or to show limits and indicate
danger. “Everything is in its
place—and there is a place for
everything.”
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• Shitsuke (sustain)—Instill dis-
cipline in everyone to follow the
rules and maintain all of the Ss
without fail. This involves a cul-
tural change—accepting the im-
portance of cleanliness in the
workplace.

• Some American companies add
a sixth S—safety.

These elements are implemented
in order with seiri occurring first
and culminating with shitsuke. It is
customary to do a weekly 5S assess-
ment of each work area and post the
results in the information station
at each department. It is assumed
that each area will strive to improve
their scores. This is part of the con-
tinuous improvement culture, which
drives the physical activities.

9. Safety

Safety is the first priority of the
supervisor. He or she is responsible
to ensure everyone on the team
knows and understands the aspects
of working safely. Team members
must obey all safety rules.

10. Cross-train
A skills matrix is maintained for

each team, which shows who was
trained and to what level, the jobs
each person is capable of doing, and

the schedule for future training.
Training is emphasized in all areas
of Japanese business. It is perceived
as an investment in the future of the
company. Employees who are taught
the right philosophies will practice
those skills. The reward will be a
lean organization where muda is
minimized and time is valued.

The more job skills a worker at-
tains, the more value he or she is
to the company. The more jobs a
worker can do, the more he or she
is paid under the Toyota Production
System.

11. Self-education

Team members should strive to
better themselves. Because there is
incentive (more pay), workers en-
thusiastically pursue cross-training
in all workplace tasks. Some team
members aspire to take team leader
training and team leaders aspire to
take group leader training, and so
on. Everyone should be contributing
kaizen suggestions regularly and
implementing them as a normal part
of daily work.

12. Teams

Everyone working on teams cre-
ates synergy, resulting in greater
contributions than the sum of indi-
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vidual efforts. There is an old prov-
erb in Japan that translated states,
“The nail that sticks up is the one
that gets pounded down.” Applied
here, this basically means “individu-
alists” are not wanted. Only “team
members” are welcome.

13. Communication

Communication is important. It
begins with the team. One benefit
of teaming is that each member
knows as much about a given situa-
tion as the next. The team leader has
the task of ensuring all team mem-
bers are informed. He or she must
create an atmosphere of honesty and
trust. Everyone must trust one an-
other, the team leader, group leader,
management, and workers. The
whole organization is more like a
family than a workplace.

14. Quality Circle

The actual origin of U.S. “qual-
ity” programs, Ford Motor copied
the quality circle methodology seen
in Japanese factories. Ford thought
(wrongly) that quality circles were
the answer to why Japanese compa-
nies did so well. It was assumed that
the sole outcome of Deming train-
ing was the formation of quality
circles. Ford came to realize there
was a lot more to it!

In the Toyota Production System,
each employee has a common goal to
work with others on a team, cooper-
ate, and help one another. Supervi-
sors must foster an atmosphere
where subordinates can discuss is-
sues and know that management will
listen and act on their suggestions
and ideas. The quality circle is a key
tool that forces the correct actions to
take place in the proper sequence and
without deviation. A quality circle
performs the following tasks:

• Plan: first identify problems
and analyze them. Then make
an improvement plan for their
countermeasures.

• Do: implement the plan.

• Check: verify and evaluate the
results.

• Act: consider the standardiza-
tion and permanent adoption or
next countermeasure.

Seven Basic Tools of Quality

There are seven basic tools of qual-
ity used in the Toyota Production Sys-
tem. Their function involves the
collection and manipulation of data.

1. Histogram—A bar graph that
shows frequency data, it pro-
vides an easy, visual way to
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evaluate and compare data
distribution.

2. Pareto Diagram—This is a
histogram aided by the 80/20
rule—approximately 80% of
problems are created by 20%
of the causes. It is used to
identify and prioritize prob-
lems.

3. Cause and Effect Diagram—
also called the Ishikawa Dia-
gram or Fishbone Diagram, it
is used to discover all the pos-
sible causes for a particular ef-
fect. It is the first step to
effective problem solving as it
creates a list of possible causes
to investigate and allows the
examination of worst-case sce-
narios.

4. Run Chart—With data ar-
ranged according to time or
order, it is used to analyze
processes by tracking varia-
tions along a timeline.

5. Scatter Diagram—Tracking
data from the observation of
two different sets of vari-
ables, it is used to study and
identify the possible relation-
ships between the pieces of
data. For instance, it may be
used to determine the rela-

tionship of machine speed to
the number of completed
parts: “If a machine’s speed
is increased, how many more
parts will it make?”

6. Flow Chart—A pictorial rep-
resentation showing all of the
steps in a process, there are
many variations to this type
of chart. Some show informa-
tion flow and others may use
a computer program to gen-
erate a chart showing process
sequence.

7. Control Chart—Used exten-
sively as a quality-reporting
chart along with statistical
process control (SPC), it al-
lows a process to be reviewed to
see if it is within acceptable
tolerances. It also can be used
to determine whether a pro-
cess will produce a service or
product with consistent mea-
surable properties.

Problem Solving

Once the seven tools of quality
are understood, they can be applied
to problem solving. They enable
workers to make the right decisions,
spontaneously, and at the lowest
level. Empowerment is a main tenet
of the Toyota Production System.
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The TPS methodology of problem
solving is as follows.

1. Understand the current con-
dition. Identify the problem.
Use the seven tools of qual-
ity to quantify the data.
Evaluate and prioritize the
data as to its importance.

2. Set a goal. Again, the ma-
nipulation of the data will
help determine the priorities.
A definite deadline must be
established. Look to make
enough improvements so
they will pay for themselves.
Know the return-on-invest-
ment schedule.

3. Analyze the relationship be-
tween the problem and the
cause. You must get to the ab-
solute root of the cause; other-
wise the solution will not fit the
problem.

4. Draft a countermeasure. Build
a matrix of the countermea-
sures, including the advan-
tages and limitations for each.
Choose the countermeasure
that clearly has the advantage
over the others. Use a Process
Control Chart, such as a Gantt
Chart, to track the progress.

5. Implement the plan. Follow
progress with the Gantt
Chart, making adjustments
as needed.

6. Check for effectiveness. Deter-
mine if adjustments are effec-
tive by tracking results with
the Gantt Chart. Any nega-
tive items must be resolved
immediately. Do not move on
until open issues are resolved.

7. Standardize and try other
options as needed. When the
countermeasures work, docu-
ment them and make them
permanent. Do not forget to
follow QS9000/ISO 9000
documentation procedures.
Add up the savings and main-
tain a history of accumulated
results.
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Kaizen Worldwide

Three

IMPLEMENTATION

Kaizen has been implemented in
just about every country that manu-
factures throughout the world. Not
dependent on the language or educa-
tion level of the workforce, it has been
mastered by company presidents as
well as entry-level workers.

Previous knowledge of manufac-
turing or a special formula is not re-
quired to implement kaizen. However,
it does require an open mind and a
willingness to try anything. The think-
ing is, it is better to try and fail than
to wait for the perfect time to begin.
Failures are a sign of learning and try-
ing. (And there is no finger pointing
or blame if an idea should fail.)

TEAMS AND RECOGNITION

A kaizen event offers an immedi-
ate opportunity for workers to become
team members. Everyone likes to be a
member of a team. Good things get
even better when they can be shared.
All team members are considered
equal and everyone has a chance to
contribute. There are no ranks, no
politics, and implementation of ideas
is immediate. All ideas are good. And,
the hard work not only benefits the
company, but the workers themselves,
making their jobs easier. Everybody
wins!

Recognition is a highly successful
motivator appreciated by everyone. It
gives some workers the chance to be
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recognized, whereas in the normal
course of their daily job, there is no
chance for recognition. One of the
great and wonderful effects of kaizen
events is the discovery of “diamonds-
in-the-rough”—previously unrecog-
nized kaizen heroes.

CULTURAL CHANGE

Kaizen involves cultural change
before it is physically implemented.
It has been said by the originators
at Toyota that 80% of the journey to
lean is learning and living the new
philosophy, and 20% is changing
things physically to accommodate
the new way of thinking. Since
kaizen is new to most of the
workforce, the difficulty of accep-
tance lies with no specific group; nor
is understanding more difficult for
any one in particular. The only ca-
veat is that people with closed minds
can be difficult to “convert.”

Workers who say, “If it ain’t
broke, don’t fix it!” Or, “We’ve been
doing this forever and it was okay,
why change now?” tend to have
closed minds to change. People fear
the unknown more than anything.
Kaizen and the changes it brings are
unknowns to most doubters. One way
to minimize opposition and fear is
to get everyone to participate in de-

termining what and where changes
should be made. Ideas are for the
benefit of the workers and company.
When a worker has an idea, he or
she takes ownership and is respon-
sible for promoting it and proving it
can work. From the worker’s stand-
point, kaizen is a chance to help
yourself where no one would help you
before. The key to eliminating fear
and reluctance is to educate people
on the possibilities and give them
the chance to carry out their ideas.
This is participative management.

The theories and philosophies of
lean must be clearly understood and
adopted by the workforce so “lean
thinking” is instilled in the culture
of the organization. Just knowing
the technical terms and seeing the
physical aspects of the Toyota Pro-
duction System (TPS) are not
enough. Training the workforce to
think “lean” is the all-important
first step before becoming concerned
with the tools. Lean thinking is the
catalyst to sustained improvement.

Rearranging the physical loca-
tions of machines and equipment
will not guarantee a just-in-time
flow cell. Workers must understand
what is different and why. Decisions
should be made by operators be-
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cause they understand how “lean”
works. Lean is not about continuing
to do things as they have always
been done. It is about eliminating
waste in all its forms. This is how
processes become efficient. The tools
of kaizen allow this to happen
quickly, almost immediately!

A UNIVERSAL LANGUAGE

There is universal familiarity
with the Toyota Production System
and its tools and terminology, which
define it. So, in using the tools, their
names should remain unchanged.
For example, takt time in any lan-

guage should be takt time; kaizen
should remain kaizen; kanban
should remain kanban. Using the
same terms makes it perfectly clear
what is being addressed. The word
“kaizen” is used all over the world
and people know what it means,
even those who are not in manufac-
turing. This “branding,” by using
universal terminology, makes it easy
for everyone to speak and under-
stand the language of lean.

The smile on a face, the gleam in
an eye, tells all that kaizen is a good
thing. And this needs no language
at all.
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Introduction to
Kaizen Events

Four

KAIZEN DEFINED

Kaizen is a Japanese word made up
of two words, “kai” and “zen.” Kai
means thinking and zen means good.
Together they literally mean continu-
ous improvement.

Kaizen events are a way of acceler-
ating improvements to worker produc-
tivity, helping management find new
ways to gain substantial savings in
time, space, and labor output. Worker
ideas are encouraged. Frequent, small
improvements result in collapsed lead
times, dramatic reductions in work-in-
process, and reduced scrap and defects,
while minimizing the need for capital
expenditures.

Kaizen is not a method for work-
force reduction. Instead it is a tool of

growth. Personnel not needed should
be redeployed or let go prior to begin-
ning the journey to lean. Workers
should not be led to think they are
leaning themselves out of a job. Their
participation is key to the success of
kaizen—and it should be made known
that status quo is not acceptable. Im-
provements are personal to the work-
ers, that is, they own the ideas and di-
rectly benefit from the improvements.
Leaders want these implementers to
grow in experience and skills to be of
more value to the company.

Barrier Removal

Within an organization, kaizen re-
moves the barriers caused by bureau-
cracy (red tape) and politics. Kaizen
helps a company focus on priorities
and allow for progress to happen. It
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forces cooperation within and be-
tween different departments of an
organization, improving communi-
cations. Kaizen is communication.

BENEFITS OF KAIZEN

Kaizen events are important be-
cause they provide an excellent re-
turn on investment of financial and
human resources. And, since kaizen
never really ends, continued im-
provements will compound the re-
turn. All ideas should be explored,
especially those that need little or
no investment to succeed.

Sometimes a kaizen event can
eliminate the need for capital equip-
ment expenditure by resolving a
bottleneck. When bottlenecks occur,
a kaizen event should be done auto-
matically—before considering a new
machine purchase. Many times the
event results in no new equipment
being needed.

Kaizen events often eliminate
the need for costly overtime by im-
proving processes while collapsing
lead times and dramatically reduc-
ing work-in-process. Other immedi-
ate results are a reduction in re-
quired floor space, reduction in la-
bor, higher quality, faster service for
customers, and improved profits.

The flexibility of kaizen events
makes them applicable anywhere in
the plant, front office to back ship-
ping dock. Wherever there is waste,
kaizen can eliminate it.

With every kaizen performed,
the training and education of the
employees increases, and so does
their value to the company. Imple-
menters go forth to promote the
methodology of kaizen all around
the plant. Quality and morale im-
proves. Respect and trust is built.
Good ideas spawn more good ideas.
And good results eliminate the fear
of failure. Good morale is hard to
measure, but attendance usually
improves when kaizen is a regular
part of everyday activity. Commu-
nication also greatly improves at
all levels. And, when morale and
communication improve, so does
safety. In a union shop, grievances
decline because there is mutual
respect and trust.

KAIZEN REQUIREMENTS

Kaizen events are resource in-
tensive, requiring a team of indi-
viduals from the affected area, along
with support personnel for its dura-
tion. Support for an event is consid-
ered top priority so that momentum
is not lost. If machines and equip-
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ment are to be moved, maintenance
personnel are required to facilitate
the process, and their involvement
will be necessary to reconnect ev-
erything afterward. Others that
may be called upon to support the
event are engineers, setup person-
nel, forklift drivers, material han-
dlers, and janitors.

During an event, production can
be negatively affected by 25% or
more. If operators from the produc-
tion line where the kaizen is occur-
ring are on the kaizen team, their
loss, as well as the production stop-
pages because of the changes, can
significantly reduce output. Some-
times it may be necessary to com-
pletely shut down a line to make the
changes. This shutdown could be for
as many as three days. Before a
kaizen event occurs, adequate pro-
duction should be banked to allow
for downtime.

Production material must be
available to process during the
event. Lack of material can make it
very difficult, if not impossible, to try
out new ideas and measure the im-
provements.

Changes should be documented
as they are made during a kaizen

event. Keeping a follow-up list of
things to do afterward is recom-
mended. This list must be followed
up on to ensure the success of the
event.

Sufficient time should be allowed
to retrain the operators once the
changes are complete. It is also rec-
ommended to allow a ramp-up time
of at least a week. This is to be sure
the new configuration is running
consistently at the designed speed
and output.
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Five

LEAN CONSULTANT’S ROLE

The lean consultant usually facili-
tates the first few kaizen events at an
organization. These events lay the
groundwork and provide training for
the champion, management, and
workers, who will assume their future
roles as trainers, team leaders, and
team members on future events. Once
experience has been gained, the con-
sultant assumes more of an advisory
and mentoring role, overseeing the
events until his or her services are no
longer needed.

During the event, the consultant is
present at each team meeting to evalu-
ate the progress and make suggestions
on how to improve. Additional on-the-
spot training may be given by the con-
sultant if needed.

The consultant has made certain
promises to the client, and he must
evaluate if these expectations have been
met. If not, then there needs to be an
agreement as to the next steps to take.
Sometimes a midcourse change is nec-
essary. The team leader or key individu-
als may not measure up to what is
expected in regard to daily accomplish-
ments. This could be because there is
not sufficient material to run through
the current process to conduct the time
studies or prove out the new cell con-
figuration. Or, there may be a lack of co-
operation with maintenance. In any
case, the goals and objectives of the
kaizen event need to change. Based
upon the circumstances, the consultant
and management may agree that it
should become a 5S event instead, and
not involve the design of a new cell.
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Management Updates

Because the success of kaizen is
so important, management usually
demands regular updates on the
progress. It is a responsibility of the
consultant to keep management in-
formed, especially of difficulties,
which may alter the outcome of the
event. For instance, things may hap-
pen that are out of control of the
kaizen team, such as not having
material to run or not being able to
do time studies and measure im-
provements. If the latter does hap-
pen, management needs to know
that much of what was timed or
measured was estimated. This is
important so a decision can be made
as to whether or not the team should
continue with its current plan. It is
quite possible that circumstances
could cause a team to change its
goals and objectives. For instance,
instead of designing cells, a 5S (sort,
set in order, shine, standardize, and
sustain) event may need to replace
the original plan.

Team Leader Meetings

The lean consultant is respon-
sible for conducting team leader
meetings during an event. These are
held so that a comparison of progress
can be made among the teams. Meth-

odologies can be compared and team
leaders can adjust team activities
appropriately. It is a time for infor-
mation sharing where team leaders
can ask for suggestions and help.

At the end of each day, the con-
sultant facilitates a team leader
meeting with all the plant manag-
ers. This is a good way to find out if
the goals and objectives of the event
are being met.

LEAN CHAMPION’S ROLE

In reality, the kaizen event is
never complete. Over time, improve-
ments continue to be made and the
lean champion must monitor the
activity. Annually, it is the responsi-
bility of the lean champion to estab-
lish plant priorities for lean training
and implementation, and to work
with the director of continuous im-
provement and plant manager to es-
tablish a TPS training and kaizen
event schedule. On an ongoing basis,
the champion is also responsible for:

• establishing and maintaining
the product quantity analysis;

• conducting post-mortem meet-
ings after the events and seeing
that the items on the “to do”
lists are addressed;
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• sorting all new jobs into appro-
priate cells;

• adjusting labor standards to re-
flect lean improvements;

• coordinating the logistics and
resources for each kaizen event;

• communicating to all production
personnel the time and place of
events or training, in addition to
keeping everyone informed of
improvement results;

• monitoring key daily metrics
on cells;

• training supervisors, team
leaders, and water spiders as
needed;

• maintaining a training room
and providing the necessary
materials for training;

• overseeing skills training and
maintaining a skills matrix for
each worker;

• establishing cell teams with in-
dividuals responsible for 5S,
quality, production improve-
ments, etc.;

• participating on the kaizen sug-
gestion team;

• providing a weekly report on
kaizen activities to the director
of continuous improvement;

• looking for ways to network
with other plants and share
events with vendors and cus-
tomers; and

• preparing periodic formal pre-
sentations on the progress of
kaizen implementation to man-
agement.

EVENT COORDINATOR’S ROLE

The event coordinator is the
highest-ranking administrative
clerk involved with the kaizen event.
This person is the liaison between
top management, the team leaders,
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Event Coordinator Responsibilities

Safety Monitor progress

Diplomacy

Coaching

Communication Referee
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and team members for all non-lean
activities relating to the logistics of
the event. He or she has the ultimate
authority to make decisions concern-
ing the event.

It is important for the event coor-
dinator to keep abreast of the progress
of each team on a daily basis to see
that needs are being met. Logical
break points to check on teams are at
lunch and at the end of each day. Regu-
lar reporting times will keep the teams
cognizant of the compressed schedule
and the fact that there must be con-
tinued progress.

Additional responsibilities of the
event coordinator include delegating
assignments to the appropriate per-
sons, safety at the event, clarifying
policy issues with management, and
approving expenditures for material
needed to complete improvements. At
times, the event coordinator will
work with the plant accountant to
determine the justification of a con-
templated expenditure. In general,
all behind-the-scenes activities not
assigned to the team leaders fall
upon the event coordinator.

Production Supervisor Meetings

Soon after the kaizen event be-
gins, the event coordinator should

meet with the production supervi-
sors from the affected areas to find
out how things are going. This is to
address problems and determine if
the production workers are getting
along with the kaizen teams. Any
negative comments should be ad-
dressed immediately. One common
complaint of production workers not
on the event is that they do not un-
derstand why all the changes are
necessary nor do they see the pur-
pose. The event coordinator should
inform production workers as things
are happening, not after.

Presentation of Results
and Celebration

At the presentation of results, the
event coordinator is responsible for
inviting the appropriate audience and
providing hard copies of each team’s
presentation to those who want them.

The logistics of the Friday wrap-
up session are also the responsibil-
ity of the event coordinator. This
includes arranging for the room,
equipment, the celebration after-
wards, awards and certificates, team
pictures, and acting as master of cer-
emonies during the presentations.

The celebration serves two pur-
poses: it celebrates the completion
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of an intense period of pressure and
is a time to “show off.” For the event
coordinator, the celebration is the
final event responsibility.

The celebration should be
“team” focused and not “event” fo-
cused. Support people, such as the
maintenance workers, forklift driv-
ers, the person who ordered the food,
and anyone else who was instrumen-
tal to the success of the event should
be invited. Local dignitaries are also
invited.

It is the event coordinator’s re-
sponsibility to see that the event is
given coverage in the company
newspaper. Likewise, local newspa-
per coverage is also sought. The
union should be involved in the cel-
ebration and the publicity.

MANAGEMENT’S ROLE

In collaboration with the lean
consultant, management keeps a
watchful eye on kaizen event imple-
mentation by reviewing progress
reports and walking the plant floor
on a regular basis. It is the ongoing
responsibility of the company’s lead-
ership to outwardly show their com-
mitment to the practice of kaizen.
They must inspire cultural change
and encourage continuous improve-
ment efforts; they must “walk the
walk” as well as “talk the talk.”

At the kaizen event celebration,
the plant manager and higher com-
pany officials should thank all in-
volved and express their gratitude
for the hard work and accomplish-
ments of the teams. Management
should address the recommenda-
tions and agree to following up on
them. If there are reasons that fol-
low-ups can not be completed, then
the teams should be told why. In ei-
ther instance, management should
thank the teams for submitting the
suggestions and offering the oppor-
tunity to act upon them. Comments
should be made as to the teams’ re-
sults and the next steps, possibly
including a hint as to the location of
the next event. The consultant and
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the company’s lean champion also
should add their overview of the
week’s results.

Other forms of recognition may
include keepsakes for the team
members. Hats, shirts, jackets or
other items are walking advertise-
ments of the kaizen event’s success.
Likewise, a certificate displaying the
team’s photo can be given to each
team member as the plant manager
shakes their hands.
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Preparing for
a Kaizen Event

Six

GUIDELINES FOR
MANAGEMENT

This chapter contains suggestions
based on real-life experiences with
kaizen. It will help managers under-
stand and identify specific tasks that
must be completed, or at least consid-
ered, prior to conducting a kaizen
event.

Much of the success of a kaizen
event is determined by the thorough-
ness of the planning. Many tasks must
be coordinated and accomplished be-
fore the event begins, because once the
event is underway, it will be too late to
go back and do them. Nevertheless,
plans are only good if they can be
implemented. “Urgency” is the key
word. It is better to do something

quickly and make adjustments later
than to make the perfect plan and not
be able to implement it. Likewise, it is
better to learn by doing rather than
trying to second guess by planning the
perfect solution. After all, only if gains
are sustained do plans succeed.

Many variables are present with
each event, and there is the possibility
of problems arising at any stage. How-
ever, with proper foresight and plan-
ning, most problems are avoidable.

The first step in planning a kaizen
event is to review the last one held and
make adjustments as needed. A study
of the team leader’s suggestions for
improvement as well as the post-event
questionnaires is recommended. What
did the participants say? Kaizen
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events, like any other process, will
get better when “kaizened.” Results
will get easier to achieve too.

Consultant’s Role

At companies where there is no
experience with kaizen, the first few
kaizen events should be profession-
ally conducted by a consultant.
Chances should not be taken by try-
ing to do them without expertise.
Success with kaizen is too impor-
tant. There is too much at stake. A
company may decide to conduct fur-
ther kaizen events on its own once
there have been several successes
and people have been adequately
trained.

For the first event, a consultant
may handle one or two teams. More
teams may be handled by the consult-
ant once team members gain confi-
dence, and if the team leaders are
competent in leading the teams. Later
on, team leaders will replace the con-
sultant and the consultant need only
monitor the events, not lead them.
Each event becomes easier to conduct
and the results increasingly more pre-
dictable. The real test lies in the abil-
ity of teams to teach others what the
Toyota Production System (TPS) and
kaizen are all about.

Kaizen and Workforce Reduction

Management’s intent of kaizen
implementation should never be to
reduce the workforce by layoffs. It
should be made perfectly clear to
everyone that they will not lose their
jobs as a result of the improvements
the teams will make. Workers might
be reassigned or end up on a kaizen
team that will go around the plant
conducting events, but no one
should fear for their livelihood. Dis-
placed workers can be reassigned to
work brought back in, to replace
temporary workers, or to work on
prototypes or process development.
Or, they may receive additional
training so they may be reassigned
to a total productive maintenance
(TPM) team or become a trainer.
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As a result of kaizen, team mem-
bers will have more involvement,
more excitement, and more chances
to make real decisions about their
jobs. Morale will be definitely im-
proved.

Human Resources

The Human Resources (HR) de-
partment needs to get involved at
the very beginning. There needs to
be a weeding-out process to ensure
that, as teams are selected, there will
be no “cement heads”—those who
do not want to cooperate or who feel
kaizen will not work. These negative
thinkers should not be assigned to a
team.

Human Resources also should do
some training prior to starting the
kaizen events. Since kaizen will be
new to most of the workforce, the
subject of “change management” is
appropriate. This educates people on
what to expect in the workplace as
a result of change, and how to deal
with it in a personal way. Another
subject that can be addressed is
“participative management”—the
principle on which kaizen was
founded and the key to the success
of the Toyota Production System.
Participative management encour-
ages decisions to be made at the low-

est level of the organization, by the
people most directly affected. The
most difficult aspect of change may be
the acceptance of workers to now
be allowed to make improvements.

Unions

Unions are intended to protect
workers. They prevent unfairness,
promote seniority, and represent
workers as a single voice to the com-
pany. Unions are concerned with the
workers’ benefits and welfare. In
essence, they are the workers.

Kaizen reinforces the security of
workers’ jobs by not allowing layoffs.
It promotes training, recognition,
and fairness—all goals of unions.
When looked at in depth, kaizen
brings to a worker and his future the
exact objectives that unions hold
foremost. Kaizen is “union friendly.”

The support of union executives
is vital to the success of kaizen. To
prepare for kaizen, management
should make sure union executives
are included in as many prelimi-
nary decisions and policy meetings
as possible.

Provisions should be added to the
union contract mandating the
company’s adoption of the Toyota
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Production System. Everyone
should be made aware that the
union is an integral part of the stra-
tegic plan to implement TPS. The
company and the union represent-
ing the workers are partners. So the
union should be allowed to have a
representative in the kaizen support
office or on the core team.

Communication

Communication begins at the top
and eventually migrates to everyone.
Keeping everyone informed of
kaizen helps dispel fear of the un-
known. Everyone should be kept
abreast of what is happening on a
daily basis if possible. This is key to
building and maintaining trust with
the workforce. Good communication
dispels rumors.

When the details of a kaizen
event are known, they should be
published. Line operators and all
personnel scheduled to be on a
kaizen team must be informed, in-
terviewed, and ready to actively par-
ticipate. No one should be left
uninformed. Education includes at-
tending training on “Participative
Management” and “Change Man-
agement” before the event.

A kaizen event will affect many
workers in the plant, not just those
on the teams. Management must be
sure personnel can support the
event as well as maintain regular
production. Outside resources should
be called in if needed.

If possible, communication to the
workforce should flow through
the union by letter or other medium.
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The union should be totally involved
in spreading the message. This
builds trust in the union and the
company. It should be made appar-
ent that this is a team effort.

Goals and Objectives

Prior to the actual kaizen event,
the descriptions and methodology
of the kaizen should be posted for
everyone in the plant to see. The
posting explains the area to be af-
fected and the expected benefits of
changes. Goals and objectives are
clearly outlined. Workers should be
asked to keep an open mind to the
benefits of the changes. The overall
plan should describe how everyone
will be included in the training and
implementation.

If there is a company newsletter,
pictures of the areas before and af-
ter should be published. A picture is
worth a thousand words. Also of in-
terest are pictures of the team mem-
bers at work during the kaizen
event. For example, management
and union personnel could be shown
working alongside operators. This
will promote the team concept and
reiterate that people have no rank for
kaizen events. All are considered equal
and everyone is a team player.

It is recommended to automati-
cally include maintenance and sup-
port workers in all events. As part
of the team, they should be invited
to enjoy a free lunch alongside ev-
eryone else as they are working on
event projects. And they should al-
ways be invited to the Friday pre-
sentations so they can share in the
recognition.

Selecting the Kaizen Area

In selecting an area for the first
kaizen event, multiple-model lines
should not be considered. They should
be saved for later when teams are
more experienced. In addition, if
choosing a complicated manufactur-
ing line, it must be able to be bro-
ken into small cells. The first kaizen
area should be a production line
where:

• The line is guaranteed to suc-
ceed.

• A complete product is pro-
duced—not a process.

• The line is visual.

• Improvements can be copied
and used in other areas.

• Changes to the line make a sig-
nificant, positive impact on a
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bottleneck or production re-
striction.

• Improvements will have a signifi-
cant market or financial impact.

• Operational problems are evi-
dent—not management or policy
issues.

• There is a sound initial process.

• There is a product that can be
made in a cell, needing not more
than 12 operators.

• A product is produced in me-
dium-to-high volume.

• Most employees are familiar
with the line.

• Everything is a disaster—the
worst area in the plant (for ef-
fect).

• The product must go through
four to six processes to complete
a part.

• Production can be broken into
small manageable cells.

• The line wanders all over the
plant.

• The line is buried with work-in-
process (WIP).

• People will most likely respond
favorably, for example, on a line
with operators who have been

cross-trained and exposed to
other kaizen events.

• The area was shown as a “star-
burst” on the current-state
value stream map.

• There is relatively good overall
equipment effectiveness (OEE).

Each new event is a training
ground for new team leaders. And,
each new event becomes easier than
the last because of the experience
gained.

Several site choices should be
made so each can be compared and
ranked in a matrix. This process will
help determine where subsequent
events will be held. The first area is
chosen so that what is learned there
can be applied to the next. The idea
is to start easy and slow and progress
to more challenging areas as the team
gains confidence and experience.

Selecting Team Members

In selecting a team, the follow-
ing criteria should be considered:

• At least half of the team mem-
bers should be chosen from
outside the event area (sales
and marketing, engineering,
maintenance, production con-



Kaizen Event Implementation Manual

Preparing for a Kaizen Event
49

trol, front office, warehouse,
management, sister plants, etc.).

• The makeup of the team should
be one-third operators, one-third
kaizen support, and one-third
personnel from other areas.

• The team should consist of 6–
12 members, with the ideal size
being 7–8.

• At least two operators should be
from the event area.

• The team leader must have pre-
vious event experience as a co-
leader or team leader.

• The co-leader must have taken
part in a kaizen event before.

• Ask for volunteers.

• Complete outsiders, vendors or
customers, or people from other
plants or even other companies
can add diversity and perspec-
tive to the team.

• The persons chosen should be
outwardly creative.

• Union executives should be in-
cluded.

• Maintenance people should be
included, if available.
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Selecting Team Leaders

The choice of a team leader can
mean the crucial difference between
success and tremendous success of
an event. Rookies, those who are
domineering, complainers, and crit-
ics do not make good team leaders.
The team leader should not be from
the event area. The more removed
from the area the better. This way
there will not be any cries of favor-
itism.

Management should notify the
team leader of his or her assignment
well in advance of the event so sched-

ules can be adjusted. The reasons for
selecting the area also should be ex-
plained to the leader beforehand.
Most importantly, it should be made
clear that the event takes priority
over any other work assignment.

The primary responsibilities of a
team leader are to keep the team on
track and meet the objectives of the
event. A team leader does not need
to have the answers as to how and
what will be improved. The answers
to all the problems will come from
within the team. What he or she does
need are people skills, specifically to
know how to get people to open up.

The same criteria as above apply
to selecting a co-leader for the team.

Traits of Team Leaders

Team leaders should possess the
following traits:

 •experience and success in
leadership, but not necessarily
management (for example, a
scoutmaster or soldier);

• experience as a co-leader on pre-
vious kaizen events;

• exposure to the tools of the
Toyota Production System
(TPS);
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• familiarity with the parts and
process of the kaizen event area
(homework may be necessary);

• an explicit understanding of
what the words urgent, disci-
pline, and teamwork mean;

• a management style that is not
dictatorial;

• an understanding that the shop
floor is where they need to be—
a team leader can not lead a
team from an office;

• an understanding of participa-
tive management theory; and

• must be friendly but aggressive,
firm but fair, but in control
when necessary.

Preparing for the Kaizen Event

Equipment and Materials

Earlier in this chapter it was
mentioned that preparation was the
make-it or break-it activity that ab-
solutely had to be right. Even with
proper preparation, if the materials
and equipment are not there, a suc-
cessful kaizen event becomes nearly
impossible. The check sheet shown
in Figure 6-1 can be used to plan and
organize material and equipment
needs for a kaizen event.

Typical equipment required for
a kaizen event may include:

• hand tools;

• hammers;

• duct tape;

• cardboard;

• wood and nails;

• masking tape;

• floor marking tape;

• tape measures;

• chalk lines;

• quick-change hookups for utili-
ties (air, electrical, water, and
coolant);

• sufficient connectors to link up
the utilities (hoses, pipes, exten-
sion cords, etc.);
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Figure 6-1.
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• handcarts to contain the tools
and allow for movement around
the area;

• forklifts with team members
able to drive them;

• flip charts, markers, white-
boards, and clipboards;

• safety equipment (safety
glasses, shoes, hats, special
clothing, etc.);

• stopwatches—at least one for
every two people;

• Break-out rooms on the shop
floor;

• cleaning supplies (mops, buck-
ets, degreasers, paint, brushes,
solvent for paint thinning and
clean-up, sprayers, rags, rags,
and more rags!); and

• video cameras, monitors, and
computers with software to al-
low digital reproduction of the
pictures for the report-out pre-
sentation.

One last item to note is that plant
security should be notified of what
will be going on so they do not panic
when they see people doing things
never seen before, at all hours of the
day and night!

Preparing the Area

The selected area should be fairly
uncluttered, so there is no need to
spend the bulk of the time remov-
ing unnecessary junk. Time is bet-
ter spent on implementing change,
not uncovering the existing mess. An
exception would be a 5S (simplify;
set in order; scrub and shine; stabi-
lize and standardize; sustain) event,
where the task is to completely clean
and organize an area. (Sometimes it
is a good idea to have a 5S event be-
fore a cell designing event to maxi-
mize results.)
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Consideration should be paid to
the effect the event will have up-
stream and downstream from the
target area. The following questions
should be asked.

• Will this move a bottleneck to
another area? Or will it elimi-
nate a lot of bad situations?

• Does there need to be stock
built up and, if so, where and
how much?

• In case production must be
run, what are the require-
ments?

• How will the event affect other
shifts? Will the other shifts un-
derstand what was done and
why? Each shift should be rep-
resented during the event if
possible.

Support Personnel

Some companies hire outside
contractors to assist with factory
maintenance during a kaizen event.
This frees the company’s support
personnel so they can work on event-
related items. It is important that
the rest of the plant continue to be
productive while the event is going on.

To make coordination of the
kaizen support activities easier, spe-

cific maintenance personnel should
be assigned to work with each team
and a liaison from each team ap-
pointed to work with the mainte-
nance people. A liaison is necessary
so multiple members of the kaizen
team are not redirecting the main-
tenance team with differing instruc-
tions. This allows for consistency in
setting priorities and prevents con-
fusion.

 On the first day there is usu-
ally no need for maintenance in
the morning since training is tak-
ing place. Occasionally a team gets
ambitious and there is a need for
maintenance to start moving ma-
chines the first night, but gener-
ally not. The second day is usually
when the need to move machines
and equipment arises in earnest,
especially after noon and into the
night, and sometimes well into
the early morning.

Like soldiers in uniforms, or a
sports team ready for the big game,
team members, as well as support
personnel, should be identifiable.
This may be accomplished by wear-
ing special shirts or hats. Everyone
in the plant should be able to iden-
tify the team and see the activities
as they are happening.
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It is prudent for maintenance
personnel to anticipate the items that
require purchase before the event.
They should make sure the needed
items are on hand so time is not
wasted by having to go out and buy
them at the last minute. It is also a
good idea for maintenance person-
nel to keep a record of the typical
items and tasks needed for an event.
This will help with new events, mak-
ing it easier to anticipate needs, and
saving a lot of time.

Background Information

Critical background information
must be investigated before the
kaizen event takes place. At many
events, a lot of time is wasted look-
ing for the data and production
information necessary to make de-
cisions on parameters such as takt
time, product mix, and process re-
quirements. To alleviate having to
search for missing information at
the last minute, the following are
tips on what to compile:

• parts quantity analysis and flow
charts;

• current process and operation
sheets;

• customer production require-
ments by the week, month, and

day, along with Pareto charts of
each;

• model mix information;

• up-to-date layouts of each area
affected, large enough to hang
on a wall, and reproductions on
8-1/2 × 11 paper for team mem-
bers to carry with them to the
shop floor; and

• a roster of operators, including
specific job descriptions.

Team Preparation

Since it is assumed that team
leaders have had previous experi-
ence as co-leaders or as members of
a kaizen team, it should not be nec-
essary to explain in detail what is
expected of them. It is necessary,
however, to review with them the
facts specific to the event:
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• event location;

• team members;

• production requirements;

• goals and objectives;

• plant rules, including safety
guidelines (smoking, leaving
plant property, tornado warn-
ings, etc.);

• team member expectations;

• handling roadblocks and per-
sonality conflicts;

• typical gains from previous
events;

• past problems encountered; and

• who will be at the report-out
presentation and why (include
the owners and sponsors who
need to sustain the gains once
implemented).

In regard to the event, the team
leader is responsible for the following:

• gathering the necessary informa-
tion, including layouts, flow
charts, cycle time charts, and takt
time charts, process sheets, etc.;

• organizing activities and com-
municating the event objec-
tives and goals, including staffing
and savings calculations;

• monitoring what everyone is
doing;

• charting takt and cycle times;

• coordinating the preparation of
the final presentation;

• compiling a hard copy of the
presentation and distributing it
to management and others;

• completing all the items on the
follow-up list; and

• acting as liaison to the next
team leader to communicate the
outcome of the event.

Each team should be given a kit
containing supplies that will be
needed to write, draw, sketch, tape,
and illustrate the ideas and con-
cepts. It should contain all the nec-
essary paper, pens, pencils, erasers,
sticky notes, markers, stopwatches,
etc. (see Figure 6-1 for a checklist).

Videos or digital pictures of the
areas should be taken before the
event so that after improvements
are made there can be visual com-
parisons. A digital camera can be
used instead of a video camera if
preferred. The digital pictures can
be presented on overheads or with
an LCD projector. Usually the team
leader will assign the photography
task to someone on the team. The
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team leader should review the “be-
fore” videos and photos with the
team to familiarize them with the
situation and area. As the team
progresses, the “work in progress”
should continue to be digitally docu-
mented. This makes for an interest-
ing presentation story. However,
video should not replace the actual
time studies that will need to be con-
ducted for each worker by the team.

Logistics

During the event, team members
will be required to participate 100%
without interruption. This means no
cellular calls and no running back
and forth between their “regular”
jobs and the event.

All of the needs of the team
should be automatically met. Flip
charts, whiteboards, markers and all
of the items from the kit should be
made available in the breakout
rooms. There should be monitors
and computers available too.

Breakout rooms for each team
should be quiet and private, with-
out interruptions (no plant-wide
intercoms). There should be refresh-
ments readily available, as well as
restroom facilities. To save time and
maintain continuity, it is recom-

mended that the plant provide meals
and refreshments for the teams for
the duration of the event. Accommo-
dation should be given to special di-
etary needs.

Though breakout rooms are pro-
vided, the majority of time will be
spent out on the shop floor where
production takes place. The shop
floor is where good things happen.
Kaizen is about doing. Doing some-
thing first, then analyzing it, then
doing it again, only better. Learning
comes from doing. Thus the amount
of time spent in the breakout rooms
should be minimal. Time spent
there should be limited to the plan-
ning sessions or to time-out or rest
breaks. Later on, the breakout room
is where the presentation will be put
together.

Visitors

Cross-functional teams, which
include people from different areas
of business, tend to make the best
teams. So team members from out
of town are frequently assigned.
When they are, attention should be
paid to the arrangements that will
be necessary to accommodate them.

Flights or other transportation
must be arranged in advance and
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guarantee arrival before the event
begins. Hotel reservations must be
made in advance, as well as arrange-
ments for transportation to and
from the hotel to the plant if rental
cars are not used. Usually most
people arrive on Monday morning
for the event. However, if long travel
times and distances are involved,
they should arrive the night before.

In the case of team leaders who
are considered “visitors,” they
should be available either the day
before the event or early on Mon-
day morning to review the goals and
objectives and get a feel for the area.
Most of the data will have been pro-
vided to them prior to the event, so
that they may review it and plan
their strategy.

Team Celebration

Though a kaizen event is hard
work, it also can be fun. In planning
for the event, there are two possi-
bilities for team recognition and cel-
ebration. The first is to have an
introduction dinner for all the team
members early in the week on Tues-
day or Wednesday. This allows the
teams time to get to know one an-
other. The second is to plan a lun-
cheon on Friday after the report-out
presentations. An advantage of the

introduction dinner over the Friday
luncheon is that after the presenta-
tions on Friday, team members are
free to leave, making it a short day.
The decision depends on what suits
the plant and the personnel involved.
Regardless of the timing, it is never a
good idea to include alcoholic bever-
ages at the celebration.

The phrase, “five days and one
night” is often used to describe the
length of a kaizen event. This comes
from the fact that usually there is
at least one long work night. Some-
times teams get so involved in mak-
ing changes that they do not want
to stop for a planned dinner. They
need the time to complete their im-
provements (such dedication!).
Other times teams will work late
and order pizza for later. In any case,
accommodations should be made to
keep the momentum going.

Figure 6-2 is a checklist for shop-
floor kaizen event preparation.
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Figure 6-2.
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How to Lead a
Team During

the Event

Seven

TEAM LEADER
Responsible for making dramatic

changes within inflexible time con-
straints, the team leader is truly on the
front line, in the midst of battle. A
mediator and mentor, a motivator and
critic, at times the team leader has to
behave like a general, and at others
like a best friend. Thus the team leader
must be democratic in style while in-
sisting on constantly pursuing the
kaizen event’s objectives. He or she
must blend the eagerness of the team
with the concerns of the operators to
achieve the desired results.

The team leader guides the team,
encouraging creative ideas and experi-
mentation while focusing on real-time,
practical solutions. Fear of failure can

inhibit creativity. However, shotgun
approaches usually lead to total loss
of direction and focus, as well as bring-
ing higher levels of stress and never
achieving success. There must be a
balance—the degree of risk must be
weighted against the safety of main-
taining status quo.

It is the job of the team leader to
seek out viable ideas that will produce
tangible results, giving team members
and sponsors a feeling of accomplish-
ment. Implementation counts for ev-
erything and the team should not be
afraid to take credit for ideas that have
been around a long time but never
acted on. It is ultimately better to fully
reach a few objectives than to have par-
tial and incomplete progress in many.



Kaizen Event Implementation Manual

How to Lead a Team During the Event
62

The elimination of waste starts
with how the team leader leads the
team. Time should not be wasted on
trivial issues or personal agendas.
Nevertheless, a kaizen event should
be “fun” for everyone. The team
leader should remember to pause
frequently to assess the situation
and ask, “are we having fun yet?”
This chapter describes in detail how
to make the event a fun, rewarding
experience for everyone involved.

TEAM ORIENTATION

First thing on Monday, the team
members are introduced to one an-
other. Each member is asked to tell
a little something about themselves:
name, company, how long with the
company, job function, hobbies or
activities when not at work, and
knowledge and experience with
kaizen events.

The team leader covers the logis-
tical information: the location of
restrooms, break times, lunch plans,
and what to do in case of an emer-
gency. It is good to remind everyone
that cell phones are to be turned off
or put in silent mode. It is expected
that a team member’s commitment
to the event means uninterrupted
attention to daily activities.

Everyone is reminded of team
member responsibilities: the team
leader is responsible to keep the
event on track, monitor team mem-
ber contributions, and keep an eye
on the clock to ensure adherence to
the schedule. If some team members
are reluctant to participate, the
team leader offers words of encour-
agement and reminds everyone that
all team members carry the same
rank.

Toyota Production
 System (TPS) Training

Usually, the consultant con-
ducts the first few kaizen events at
a company. He or she may conduct a
special training session for team
leaders. It is recommended that all
aspiring team leaders attend this
preliminary session since they will
be responsible for team training in
the future.

The entire kaizen team is re-
quired to attend and actively partici-
pate in TPS training on Monday. If
needed, a half-day Tuesday can be
added. Occasionally, an auditor may
monitor the class for reasons that
might not be clear to the team leader
or rest of the team. These “auditors”
should be quiet and inconspicuous
during training as they are not part
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of the team. Chapter 2 of this
manual details the specifics of TPS
training.

When people are attending TPS
training for the second or third time,
they should be asked to co-lead the
team and/or assist the team leader
in some way. This allows them a
greater chance for participation in
recognition of their TPS knowledge,
and gives them experience so they
can advance to being a team leader
in the future. There is enough work
for everyone!

TEAM PACKAGE

The team leader’s responsibili-
ties are reviewed with the team and
a package of materials is distributed
to each member before the event
starts. The package includes the fol-
lowing information:

• plant layout and event area lay-
out,

• flow chart and process sheet,

• cycle time of current process,

• customer requirements or takt
time,

• staff and support personnel list,

• scrap and rework data/produc-
tion model mix,

• average number of changeovers
per day and times,

• goals and objectives of the
event,

• list of current problems,

• improvement projects currently
being considered,

• safety issues/company/union
rules, and

• the week’s agenda and a daily
agenda. See Figure 7-1 for a
typical kaizen event schedule.

During the event it is recom-
mended that the team leader to meet
with the team members to coordi-
nate activities and compare results
at least twice daily. The team leader
should make the times known to the
team. This will help keep the team
focused on results.

10 Rules for a Kaizen Event

The 10 rules of a kaizen event are
posted in plain view for everyone to
see. They are reviewed by the team
and briefly discussed so everyone
has a common mindset as the event
begins. The 10 rules are as follows:

1. There is no rank among team
members (one person, one
vote).
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2. Keep an open mind to change.

3. Change is good; more change
is better.

4. Maintain a positive attitude.

5. Nobody blames anyone for
anything.

6. Respect each other.

7. There is no such thing as a
dumb question.

8. Plans are only good if they
can be implemented.

9. Plans succeed only if the
gains are sustained.

10. There is no substitute for
hard work.

STEP 1: CURRENT STATE
MAPPING

One common difficulty encoun-
tered is that after TPS training on
the first two days, the team wants
to jump right in and fix things.
Showing enthusiasm, people want to
bypass the data collection and analy-
sis tasks, which are critically impor-
tant to the success of improvements.
The team leader cannot allow the
team to skip this all-important step.
The exercise of gathering the data
forces the team to dig deep into the
operation and really get a feel for

Kaizen Event Schedule

Monday
8:00 a.m.—Orientation

9:00 a.m.—Toyota Production System
(TPS) training begins

8:00 p.m.—First day of TPS training
ends

Tuesday
7:00 a.m.—TPS training continues

12:00 p.m.—TPS training complete

1:00 p.m.—Team begins to document
the current state

? p.m.—Current state data collection
completed, team leader meeting

Wednesday

7:00 a.m.—Future state development
begins

12:00 p.m.—Future State Mapping
Checklist and New Process Require-
ments Checklist completed

? p.m.—Design of the new process
completed, team leader meeting

Thursday

7:00 a.m.—Review of physical changes
made by maintenance

9:30 a.m.—Operators try new process,
time study

2:30 p.m.— All work complete, begin
report-outs

? p.m.—Report-outs completed, man-
agement walks the site to review
improvements

Friday

7:00 a.m.—Presentation rehearsals

9:00 a.m.—Presentations begin

12:00 p.m.—Event ends, celebration
begins

Figure 7-1.
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the process. It is usually a real eye-
opener.

The team leader begins the cur-
rent state mapping process by using
the product routing checklist shown
in Figure 7-2 to guide the team. A
Standard Work Sheet, such as the
one shown in Figure 7-3, is used to
organize the data. Following are in-
structions for completing the Stan-
dard Work Sheet.

1. Scope of operations: fill in the
first and last tasks of the pro-
duction process.

2. Draw a diagram of the physi-
cal layout of the cell area as
defined by the position of the
machines used in the produc-
tion sequence.

3. Order of operations: number
all of the operations on the
machine layout diagram in
the order of the production
process and connect the op-
erations to indicate the direc-
tion of the process flow. Use
a solid line to indicate connec-
tions that occur in all cases
and a dotted line for alternate
routings.

4. Standard work-in-process
(WIP): this is the unavoidable

Figure 7-2.

Product Routing Checklist
(to be completed by team leader)

� Review layout with team.

� Go to plant, walk the part flow.

� Locate each machine by number.

� Transfer data to the Standard Work
Sheet (see Figure 7-3).

� Get data for and perform the Product
Quantity Analysis (see Figure 7-4).

� From above information, group
products by common processes and
operations, and then in descending
order by volume.

� Complete the equipment and Pro-
cess Routing Matrix (see Figure 7-5).
The matrix groups the products or
parts according to the processes
they require for completion.

� Select a product by Pareto analysis.

WIP needed when work pro-
ceeds in the proper sequence.
Note the inventory at the
machines where it is needed
and indicate the amount.

5. Indicate the total standard
WIP for the cell in the labeled
box.

6. Quality checks: draw a  at
each machine where a quality
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check is listed in the current
process.

7. Safety precautions: draw a 
at each machine where spe-
cial safety precautions are
required.

8. Takt time: place the calcu-
lated takt time in the space
provided.

9. Cycle time: fill in the operator’s
cycle time when tasks proceed
according to the established
order of operations.

A Product Quantity Analysis
Matrix, such as the one shown in
Figure 7-4, is completed to deter-
mine product families using com-
mon downstream process steps and
equipment. Knowing these interre-
lationships on a macro level will help
to position equipment or locations
to achieve a minimum of handling
and transportation. Figure 7-5
shows an example of an Equipment
and Process Routing Matrix. This
matrix is used to examine process
routing on a micro level to determine
where improvements can be made.

Figure 7-4.
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The current situation must be
thoroughly understood before im-
provements are made. It is impor-
tant to have complete data available
for the team so that no time is wasted
looking for it. It is also extremely im-
portant that the data be correct. It is

worse to have corrupted and suspect
data than to have none at all.

The current process mapping
checklist shown in Figure 7-6 will
guide the team in completing the
current state map.

Figure 7-5.
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5S Survey

Some teams choose to do a 5S
survey at this step. The form in Fig-
ure 7-7 can be used to evaluate the
area. The survey is usually per-
formed by a third-party observer or
the plant manager. The results of the
survey can point the team to where
improvements can be made in the
new process.

Current Process
Mapping Checklist

(to be completed by team leader)

� Complete the Standard Work Sheet
(see Figure 7-3).

� Route products and measure travel
distance.

� Calculate square footage occupied
by the current process.

� Count all work in process (WIP).

� Count current staffing.

� Determine all support persons as-
signed to the area.

� Investigate changeovers and their
frequency.

� Investigate the current scrap rate and
where it comes from.

� Determine bottlenecks and their
reason.

Figure 7-6.

Collecting Time Data

When the product and process
routings are completed and the ap-
propriate forms filled out, the next
task is to collect the time study data
for the process. Using the checklist
in Figure 7-8, the team leader guides
the team in collecting the data. A
Time Observation Sheet, such as the
one shown in Figure 7-9, is com-
pleted for each operator. Instruc-
tions for completing this sheet are
as follows.

1. Measure manual work times,
machine cycle times, and op-
erator walking times within
the operation.

a. Observe the operation two
or three times to be sure of
the sequence of operations,
order of each task, work
methods being used, and
to determine the compo-
nent tasks.
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Figure 7-7.
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b. Enter the list of compo-
nent tasks onto the Time
Observation Sheet and,
while watching the op-
eration, remember each
observation point. An ob-
servation point is the in-
stant at which the end of
an operation is read off a
stopwatch. Observations
can be made of component
tasks of two or three sec-
onds in duration.

Time-data Collection Checklist
(to be completed by team leader)

� Talk to the operators prior to doing
time studies. Discuss the intent of the
kaizen on their line.

� Time study each operator and record
results on the Time Observation
Sheet (see Figure 7-9).

� Calculate the takt time.

� Complete the Process Design Analy-
sis Sheet (see Figure 7-11).

� Calculate the theoretical lead time.

� Document any unique processes or
handling required.

� Determine the changeover frequency
and times.

� Construct a spaghetti diagram.

Figure 7-8.

c. Measure time.

• Without stopping the
stopwatch, take a time
reading at the end of each
of the component tasks
and enter the time on the
top half of the appropriate
row on the Time Observa-
tion Sheet.

• Observations must be
repeated roughly 10 times.

• Note any exceptional
tasks, abnormalities, or
other points observed.

d. Calculate the individual
component task times.

• Subtract the ending
time of the previous op-
eration from the current
one to find the individual
component task time du-
ration.

• In red ink, enter the
component task time in
the lower half of that
task’s row.

e. Calculate the demon-
strated time per cycle.

• Sum the individual
component task times for
each operational cycle
and place the totals at the
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bottom of each column in
the space provided.

• Choose the best time
value of the 10 or so ob-
servations and use this as
the baseline.

f. Determine the time to be
used for each of the com-
ponent tasks.

• Calculate the average
component task time and
place it in the column la-
beled for it on the right
side of the sheet.

• Be sure the total of the
individual task times does
not exceed the time used
in step “e.” (Do not change
the cycle time.)

2. Find machine times.

a. Measure the time be-
tween each instance the
“on” button is pressed
and the point at which the
machine returns to its
original position after
completing the target op-
eration. Note this time on
the Time Observation
Sheet at the end of the
same row where the ma-
chine start activity is

listed under the heading
of “Points Observed.”
This is the machine cycle
time (MCT).

b. Two or three observations
of machine time should be
sufficient as long as the
machine cycles automati-
cally. More observations
will be required if the op-
erator is integral to the
machine cycle.

In addition, and before any im-
provements are made, the area
should be videotaped and the pro-
cess completely documented.

Cycle Time and Takt Time

The lowest repeatable cycle
time is used as the base time for
one operator during a time study.
The importance of first getting
all the elements of a process, and
then the individual times should
be stressed. The times are very
important, as they will be used to
do the line balancing.

A simple graph like the one in
Figure 7-10 can be used to show the
original cycle times from station to
station. Existing process sheets or
standards should not be used be-
cause most are inaccurate. The time
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study must be conducted with each
operator at each workstation to be
certain of the cycle times. Actual
times can then be used as “real”
standards.

Takt time is the pulse of the fac-
tory—the beat at which parts must
be produced to satisfy the custom-
ers’ demand. To calculate takt
time,

T
T
Tt

o

q
(Eq. 7-1)

Figure 7-10.

where:

Tt = takt time
To = total daily operating time
Tq = total daily quantity re-

quired

So, if shift time = 8 hours = 28,800
seconds and there is a requirement of
1,000 pieces/shift minus two breaks
at 10 minutes (600 seconds) each,

28 800 1 200 27 600
27 600
1 000

, , ,
,

,
T

T
Tt

o

q
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Tt = 27.6 seconds per piece

To calculate the number of op-
erators required,

O
C
Tn

t

t
(Eq. 7-2)

where:

On = number of operators
Ct = total of all cycle times
Tt = takt time

So, using the total of the cycle
times charted in Figure 7-10 and the
takt time derived from Eq. 7-1,

O
C
Tn

t

t

208

 7.5 operators or 
   stations required

27 6.

The number is rounded up to eight
operators until non-value added ac-
tivities can be eliminated.

Process Analysis

Once the time data is collected,
a Process Design Analysis Sheet,
such as the one shown in Figure 7-11,
is filled in. The Value-adding Deter-
mination shown in Figure 7-12 will
be needed to complete the Process
Design Analysis Sheet.

A Process Capacity Table, such
as the one in Figure 7-13, is also re-

quired. Following are instructions
for its completion.

1. Step no.: numbers entered in
this column should match the
process sequence numbers
assigned to each machine.

2. Process description: fill in
the process names for each
operator/machine/part com-
bination.

a. Fill in each machine name
separately when there are
two or more machines in
a single process.

b. Note if a single machine
processes two or more
parts per cycle.

c. Note periodic operations,
such as chip removal, qual-
ity checks, tool change,
etc., and the frequency
at which each happens.
These are addressed under
the column labeled, “Non-
cyclic Tasks.” Capture the
specific needs of the opera-
tion. The total time should
reflect periodic time allo-
cation for these activities.

3. Machine no.: Fill in the ap-
propriate machine numbers
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Figure 7-11.
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as assigned on the Standard
Work Sheet.

4. Calculate base time.

a. Manual time (A): measure
and then enter the hands-
on time it takes for the op-
erator to perform the
operation on the machine.

b. Automatic time (B): mea-
sure and then enter the
time needed for the ma-
chine to process the work.
Note: the operator’s wait
time may be shown if his
or her work is performed
internal to the machine’s
cycle time.

c. Machine cycle time (C):
this is the time it takes to
complete one part (or two
if processed two at a time)
on the process. Usually,

C = A + B (Eq. 7-3)

For operations occurring
with a specific frequency,
enter the manual work
time for one workpiece.

5. List non-cyclic tasks. These
are tasks that were noted in
step 2c. They are done at a
given frequency. This fre-
quency can be based on the

number of pieces, operating
hours, or it can be once a day
or per shift.

a. Number of pieces per
change (D):  this is the
number of pieces that can
be made in between the
occurrences of this activity.

b. Time to change (E): this
is the amount of time con-
sumed in performing the
task.

c. Time per piece (F): this is
the amount of time to
change allocated to each
individual piece processed
after the activity.

F = E/D (Eq. 7-4)

6. Calculate the total time (G).

G = C + F (Eq. 7-5)

7.   Total capacity (H): this is the
quantity of parts that can be
produced within the limit of
the production hours (To) al-
located to this part’s produc-
tion.

H = To/G (Eq. 7-6)

A Flow Layout Sheet or spaghetti
diagram, such as the one shown in
Figure 7-14, is also required to docu-
ment the current state. Completing
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this, in addition to the Process De-
sign Analysis Sheet, Value-adding
Determination, and Process Design
Analysis Sheet documents the base
data. This will help the team clearly
see the condition of the production

line and consider the possibilities.
An understanding of the activities
involved, in addition to the docu-
mented details of the current state,
is absolutely necessary if improve-
ments are to be made. A plan for

Figure 7-14.
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tomorrow can not be made until the
team knows exactly where the pro-
cess is today.

STEP 2: FUTURE STATE
MAPPING

Once the data is collected and
documented for the current state,
then it is time for the team to dig in
and brainstorm on improvements.
The team leader uses the checklist
in Figure 7-15 to guide the process
of creating a future state map.

The Target: Waste (Muda)

In creating the future state map,
the current map is reviewed with an
eye toward waste elimination. Any-
thing that adds cost without adding
value is considered waste. Here are
the 10 forms of muda the team needs
to keep a watchful eye for:

1. Waste from overproducing

2. Waste of time (waiting)

3. Waste from transporting

4. Waste from over-processing
(complicated/complex pro-
cess)

5. Waste of inventory

6. Waste of motion (worker
movements at workstation)

7. Waste caused by defects and
rework

8. Human underutilization

9. Improper use of computers

10. Working to the wrong metrics

Brainstorming

With the hands-on knowledge
gained from the current state

Future State Mapping Checklist
(to be completed by team leader)

� Ask, “What would this process be if it
were waste-free?”

� Review the 10 forms of muda
(waste). Is there any here?

� Brainstorm—use a board to write
down all ideas and then categorize
them.

� Using the Flow Layout Sheet (see
Figure 7-14) from the current state
mapping, cut and paste a new pro-
posed layout.

� Look at the details of the rearrange-
ment, what obstacles are there?

� Select the best-choice alternative and
develop a new layout.

� Complete the Process Design Analy-
sis Sheet for the new process (see
Figure 7-11).

� Meet with the operators to collabo-
rate on new ideas.

Figure 7-15.
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mapping, the team will have many
improvement ideas to bring forward.
All ideas and alternatives should be
documented. Similar ideas are
grouped, along with the pros and
cons of each. At this point, the team
should be careful not to get bogged
down in details—in other words,
they should view improvements at
the 10,000-ft level first.

The team continues brainstorm-
ing until all alternatives are ex-
hausted. Each time there are new
suggestions, the team proceeds out
to the shop floor to lay out the de-
sign on the floor, full scale. Using the
current state layout, team members
cut and paste the machines into the
new configuration, trying different
iterations of each theme. Cardboard
is used to represent actual machines
if necessary.

During the brainstorming pro-
cess there is constant evaluation of
the new process versus the old. The
data from the current state Process
Design Analysis Sheet is indispens-
able to determine the best new pro-
cess. Simply stated, the best new
process will have the best new num-
bers in comparison to the current
process.

Once the team agrees on the best
flow and overall layout, the details
of how to make it happen are docu-
mented. This includes instructions
detailing the machines to be moved,
the utilities required to be discon-
nected and reconnected, etc. The
maintenance person on each team
reviews the plan so that if there are
problems in the new design, they can
be addressed immediately. If there
is not a maintenance person on the
team, it is advisable that he or she
be consulted before implementing
the new layout. To help determine
all the requirements of the new pro-
cess, the team leader uses the check-
list in Figure 7-16 to guide the team.

Standard Work Instructions

Standard work instructions are
developed during the brainstorming
sessions that arrive at the final ren-
dition of the newly designed cell.
They must comply with all Interna-
tional Organization for Standardiza-
tion (ISO) standards, Quality
Standards (QS), Military (MIL)
specifications, or other regulating
agencies or standards bodies, as de-
termined by the customers’ policies
and requirements. In addition, they
must comply with Occupational
Safety and Health Administration
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(OSHA) rules and guidelines. The
details of the work instructions are
transferred to a Standard Work
Combination Sheet, such as the one
shown in Figure 7-17. Instructions
for its completion are as follows.

1. Heading information: fill in
from left to right.

a. Part no.: fill in the part
number for the process
being documented. Each
Standard Work Combina-
tion Sheet represents a

separate part number’s
process. One must be
done for each operator.

b. Process name: fill in the
description of the opera-
tion being performed.

c. Effective date: enter the
date when this Standard
Work Combination is to be
put into effect.

d. Cell: enter the name of the
cell in which this opera-
tion takes place.

e. Quantity per shift: this is
the amount of the part
number listed in “1a” that
will be made in a shift.
This number was needed
to calculate the takt time
for the Standard Work
Sheet and can be found
there.

f. Takt time: this is the rate
at which this part/assem-
bly must be performed to
meet daily customer de-
mand. This number was
also needed for the Stan-
dard Work Sheet and can
be found there.

g. Gap: this is the difference
between the operator’s

New Process Requirements
Checklist

(to be completed by team leader)

� Clean the area of focus, leaving only
the essentials needed to perform the
“new” tasks. Mark the floor.

� Make a detailed layout with instruc-
tions for maintenance personnel so
they can make the moves during the
night.

� Rearrange the process to include the
work in process (WIP) needed, as well
as support functions required for
changeovers and tools.

� Continue to brainstorm with the
team. Ask the operators for their
input and critique of the new process.

� Think outside of the box—be daring!

Figure 7-16.
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cycle time and the takt time
for the part/assembly. The
number must be positive
if the sequence is to sup-
ply the quantity required
per day/shift.

h. Operator: just as each
machine is to be num-
bered, so are the opera-
tors. Enter the number of
the operator.

2. Sequence no.: fill in the se-
quence number of each com-
ponent task assigned to this
operator. These numbers
should match those used on
the Time Observation Sheet
for the same operation.

3. Description of operation: in
as much detail as possible,
enter a description of the
sequenced activity. Use ex-
pressions made up of a
present-tense verb and its di-
rect object, for example,
“press button.” Add in the
machine number if it is avail-
able.

4. Record the time elements.

a. Manual: manual work time
is the amount of operator
activity time for this se-
quence step as shown on

the Time Observation
Sheet.

b. Auto.: automatic machine
cycle time is the amount
of unassisted machine
cycle time. If the operator
must attend the machine,
this should be considered
manual time.

c. Walk: walking time is the
time it takes for the opera-
tor to move from one
station to the next. Do
not distinguish between
whether or not the opera-
tor is carrying something.
Round the time off to the
nearest second. Leave this
space blank if there is no
walking time assignable
to this step.

d. Totals: enter the total
times at the bottom of
each column.

5. Chart the cumulative operat-
ing time (in seconds).

a. Indicate manual work
time by a solid line.

b. Indicate automatic ma-
chine time by a dotted line.

c. Indicate walking time by
a wavy line.
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d. Indicate waiting time by a
line with arrows on each
end.

6. Draw the takt time line. A red
line is drawn vertically on the
chart indicating the takt time
value. This should be the
same as the takt time value
indicated at the top of the
sheet.

An example of a completed Stan-
dard Work Combination Sheet is
shown in Figure 7-18.

Manual on Work Direction

A Manual on Work Direction
must be created, comprising all of
the standard work instructions for
a given process. Documenting work
instructions ensures there is no
question as to how tasks should be
performed. Deviations from work in-
structions are never allowed. Work
instructions are updated according to
the policies of each company, in
compliance with the provisions set
forth by regulating and standards
bodies. Figure 7-19 is a form blank
from a Manual on Work Direction.
Instructions for its completion are
as follows.

1. Heading information: fill it in
from left to right.

a. Fill in the name of the area
manager or the area’s
manufacturing engineer.

b. Floor foreman: this would
normally be the depart-
ment foreman.

c. Group leader: this is nor-
mally the leader of the
group to which these in-
structions pertain.

d. Part number: this is the
same as the part number
from the Standard Work
Combination Sheet.

e. Part name: this is the
same as the part name on
the Standard Work Com-
bination Sheet.

f. Quantity: this is the daily/
shift total of the part
needed per day. This num-
ber was recorded on the
Standard Work Combina-
tion Sheet and can be
found there.

g. Customers: record the
customers for this part,
and what the ratios are for
each out of 100 pieces.
For example, if the out-
put is split between two
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customers, the breakdown
number would be 50/50.

h. Team: record the name of
the team doing the pro-
duction work described by
this instruction sheet.

i. Operator: insert the name/
number of the operator
performing the task list
described on this sheet.

2. Step no.: fill in the sequence
number of each component
task assigned to this operator.
The sequence numbers should
match the step numbers re-
corded on the Time Observa-
tion Sheet for the same
operation.

3. Task: provide a description of
activities to be performed at
each workstation of the cell,
allocating one station per line.

4. Quality check: record the fre-
quency at which quality
checks must be performed
during production of this part
at this process step. Frequency
is expressed as a ratio, for ex-
ample, 100% is shown as 1/1;
one in ten is shown as 1/10.

5. Quality type: describe the
type of inspection along with

identifying the gage number/
designator used to perform
the task.

 6. Critical concerns: informa-
tion placed here applies to
special or critical conditions
to be noted before, during,
and/or after running the pro-
cess. Notes can apply to cy-
clic as well as non-cyclic
tasks.

7. Operating time: this is the
total amount of elapsed time
allotted to perform this se-
quence step. It is totaled at
the bottom of the sheet to see
if it exceeds the takt time al-
lowed for this particular
product.

8. Flow diagram: in the open
rectangular space running
along the right side of this
form, enter the layout from
the Standard Work Sheet
along with the other informa-
tion asked for, which can be
transcribed from that source.

Operator’s Detailed
Instruction Sheet

Figure 7-20 is a form blank de-
signed to provide detailed work
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instructions for the operator. It is
completed as follows.

1. Heading information: fill in
from left to right.

a. Machine number: the
machine’s serial number
or process sheet designa-
tion is recorded here.

b. Machine name: enter the
machine’s description.

c. Prepared by: this is nor-
mally the leader of the
group to which these in-
structions pertain.

d. Part number: this is the
same as the part number
from the Standard Work
Combination Sheet.

e. ODIS rev.: this is the
Operator’s Detailed In-
struction Sheet revision
number used in the event
this document requires
revision control tracking.
The revision letter desig-
nation for the form is
placed here.

f. Part rev.: this letter desig-
nation comes from the lat-
est part blueprint. The
revision date of the part
letter being processed per

this set of instructions is
also entered here. If the
ODIS is not a controlled
document, fields “e” and
“f” are not required.

g. Part number: fill in the
part number for the pro-
cess being documented.

h. Approval: if required, a
sign-off signature can be
entered here.

i. Date revised: enter the
implementation date of
the last revision.

j. ODIS number: the revi-
sion number of the form
goes here. Again, if the
ODIS is not a controlled
document, this field is not
required.

k. Page: this field is appli-
cable if there are multiple
pages of instructions for
this activity/operation.

l. Operation no.: the opera-
tion number for this activ-
ity in the process flow is
listed here.

2. Activity no.: this is the se-
quence number assigned to
each component task for
this operator. The sequence
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numbers should match those
used on the Time Observation
Sheet for the same operation.

3. Standardized work descrip-
tion: a full description of the
operator’s steps is recorded
here. These are the steps the
operator will follow exactly
when processing the listed
part at the operation indi-
cated in the heading.

4. Quality: this space is used for
sketches, drawings, or photos
of the quality measurement of
this particular part on this op-
eration. It is also an area for
visual control, showing ex-
actly what is done at each step
via visual representation.

STEP 3: NEW PROCESS
IMPLEMENTATION

By Wednesday night, the new
layout should be drawn up and ready
for the maintenance people so they
can move the machines and equip-
ment overnight. In setting up the
new process, as many of the ideas
as possible are implemented. Those
items that can not be addressed at
this time go on the follow-up sheet
for the event coordinator’s atten-
tion. On Thursday morning there is
an evaluation of the changes made

overnight and a plan is made for
completing the tasks left undone.

Before the team can adjourn
Thursday night, the following as-
signments need to be completed:

• All operators must be trained in
the new methods and the cell
must be running good product
at the improved efficiency.

• All safety issues must be re-
solved.

• The follow-up (30-day) list must
be compiled.

• All documentation must be
completed (ISO 9000).

Once the operators are able to
reasonably operate the cell, each sta-
tion/operator is retimed. The team
continues to refine the cell and
gather the new data for the Process
Design Analysis Sheet (see Figure
7-11) until optimal results are
achieved. The Value-adding Deter-
mination (see Figure 7-12) will be
needed to complete the new Process
Design Analysis Sheet. Next, a Stan-
dard Work Combination Sheet (see
Figure 7-17) is completed.

The team leader uses the check-
list in Figure 7-21 to guide the team
as it verifies and documents the re-
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sults of the improvements. This in-
formation will be needed to prepare
the report-out presentation and fi-
nalize standard work instructions.

STEP 4: REPORT-OUT
PRESENTATION

The team leader can assess the
team’s readiness to begin the pre-

sentation by using the checklist in
Figure 7-22. By late on Thursday
afternoon the team should be ready
to work on the presentation. Not
everyone will be able to participate
at this time, but it is a good idea to
get the presentation started as soon
as possible.

A new 5S survey (see Figure 7-7)
may be conducted so a comparison
can be made to the beginning 5S con-
dition.

Before adjourning on Thursday,
the final presentation should be
complete and include the following
for both the old and new process:

New Process
Verification Checklist

(to be completed by team leader)

� Talk to the operators. Test out the
new process.

� Observe new cycle times and note
any problems.

� Check for any possible safety issues.

� Is there enough work in process
(WIP) at the proper locations?

� Complete the Standard Work Com-
bination Sheet (see Figure 7-17).

� Redo the Time Observation Sheet
(see Figure 7-9).

� Itemize all implemented improve-
ments. Determine the costs of imple-
mentation.

� Calculate all savings—including part
travel, operator travel, throughput
time, operator savings, square foot-
age, etc.

Figure 7-21.
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• floor layout,
• Flow Layout Sheet (spaghetti

diagram),
• Standard Work Combination

Sheets for each operator/station,
• illustrations to explain the im-

provements,
• before and after videos or digi-

tal photos, and
• additional observations.

Early on Friday morning, the team
should gather to rehearse the presen-
tation. Team presentations should be
no longer than 20 minutes each, ex-
clusive of questions. Each team
member participates, even if only in
a small way. The presentations rep-
resent a true team effort.

Report-out Preparation Checklist
(to be completed by team leader)

� All operators are trained on the new
process.

� The process is actually running and
producing good parts at the cycle
times established.

� Hard copies of the presentation are
complete with overheads.

� Review Process Design Analysis
Sheet (see Figure 7-11).

� All Standard Work Sheets (see Figure
7-3) are complete with takt times.

� Safety improvements are made
(three per day or one per team
member).

� List possible future improvements.

� All analysis work is complete with
comparisons of old and new process
plotted on charts.

� New layout is complete.

� Costs/benefits calculations are fig-
ured and documented.

� Follow-up (“30-day”) list is compiled.

� All necessary documentation (ISO
9000) is complete.

Figure 7-22.

• Process Design Analysis Sheet,
• Standard Work Sheets,
• Process Capacity Table,
• takt time calculation,
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It is recommended for the team
leader to flip the overheads or index
the monitor so that each person does
not need to do so.

At 9:00 a.m., the event coordina-
tor begins by introducing the visitors
and speakers. After the quick intro-
ductory speeches, the presentations
begin. Then the event coordinator
asks each team member to tell what
they learned or got out of the event.
Comments by each person should be
limited to less than a minute so the
session can wrap up by 11:00 a.m.
and celebration can begin.

An Event Evaluation Form,
such as the one shown in Figure
7-23, should be passed out for all
the participants to complete. Some
companies like the audience to fill
one out too.
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Figure 7-23.
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After the Event

Eight

CELEBRATION

With the hard work done, the
time for recognition and celebration
has arrived. For the event, the team
may have been given distinguishing
hats or shirts, but were afraid to
wear them. Now that all is done and
a success, the teams should wear
them with pride!

It is customary to award certifi-
cates with photos to each team mem-
ber, as well as take photographs at
the celebration party. Some events
give special recognition awards to the
participant who traveled the far-
thest, or the team member who got
the dirtiest, or something similar.
Such awards allow everyone to share
in the lighthearted aspects of the
event.

FOLLOW-UP (30-DAY) LIST

The kaizen team should implement
as many of the improvements as pos-
sible during the event. However, it is
common for there to be unfinished
business that must be completed af-
terward. These items are put on the
follow-up list to be completed within
30 days. The real success of the event
will be measured later, after all the
recommendations have been imple-
mented.

As part of the follow-up, the event
coordinator must check on any regu-
latory issues (Food and Drug Admin-
istration [FDA], Occupational Safety
and Health Administration [OSHA],
etc.) that must be resolved, ensuring
all forms are filled out and that the
company is compliant with the rules.
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The event coordinator prioritizes
the follow-up list and assigns specific
tasks to individuals. A Gantt chart,
such as the one shown in Figure 8-1,
is useful for organizing what needs
to be done. It is the event coordina-
tor’s responsibility to see that tasks
are completed in a timely manner.
A review meeting should be sched-
uled for one week later to monitor
the results. Any issues that require
outside assistance should be as-
signed to the appropriate staff mem-
ber to follow-up on and report back
the following week.

Completing the “to do” list shows
everyone that the company is seri-
ous about implementing suggestions

for improvement. It also demon-
strates the company’s dedication to
achieving favorable results and
management’s faith in the people
on the teams. The first task of a
new event will be to revisit the last
event’s 30-day list to see if all the
pending tasks were completed. A
new event should not begin until all
items from the previous event are
finished.

MEET WITH
THE EXECUTIVE TEAM

Immediately after the celebra-
tion, the executive team is drawn
together by the event coordinator to
thoroughly review the event and see
first-hand, the improvements. A
union executive is usually in atten-
dance. The team is asked if there
were any surprises or failures and if
the goals and objectives of the event
were met. Everyone discusses ideas
for improvement and the action
items are noted for implementation.

FOLLOW-UP
WITH OPERATORS

The operators on the affected
lines should be contacted as soon as
possible after the event by the event
coordinator. Within the following
week, they should be asked for their
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evaluation of the changes and their
thoughts about the event. Sugges-
tions or complaints should be docu-
mented and given as feedback to the
team leaders. This information will
be invaluable for the improvement
of future events. As a result, subse-
quent events will become progres-
sively better and easier to run.

In addition, the operators should
be part of a weekly meeting facili-
tated by the event coordinator to
measure the amount of acceptance
to the new system. They may have
ideas and suggestions that can cor-
rect flaws in the original cell design.
Operators will try harder than any-
one to make their ideas work. They
should be given the chance to be part
of the change.

REVIEW THE
EVALUATION FORMS

Kaizen events are dynamic; no
two are alike. Similarly, the solicited
comments and evaluations given by
participants on Event Evaluation
Forms (see Figure 7-23), differ from
person to person and event to event.
To measure the event’s success and
spawn ideas for improvement, the
executive team should thoroughly
review the evaluation forms and

noted comments. A comparison
should be made to other events (un-
less this is the first one) to see the
progress and common threads. Im-
provement ideas should be docu-
mented so they can be revisited for
the next event.

In addition, the information on
the evaluation forms is invaluable to
those responsible for the success of
kaizen events as a means to measure
the performance of individuals and
teams. Likewise, consultants and
event coordinators can use the feed-
back to measure their personal suc-
cess. Team leaders can also learn a
lot from reviewing the information.

ONGOING
COMMUNICATION

Thirty days after the event, the
event coordinator formally pub-
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lishes the results of the kaizen event
for all to see. In the results, a com-
parison is made to the old standards,
showing the accumulated savings to
date. A 12-month projection of the
expected savings is documented
and tracked weekly. (Things that are
tracked usually improve.)

In the affected area, updates
should be posted on a regular basis
so the improvements can be seen as
permanent and not just temporary.

The reassignment of the dis-
placed operators should be made
known to all the plant personnel.
(None should have been released or
laid-off). All displaced workers are
performing new functions, which
allow the use of their newly acquired
skills, thanks to the kaizen training.

Hereafter, everyone must be con-
stantly reminded that kaizen goes
on forever!
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Kaizen in a
One-piece Flow,

Cellular Operation

Nine

LEAN CELL POLICIES

The following policies are appli-
cable to a molding cell specifically.
However, they may be adapted to any
cellular operation. It is a good idea to
keep cell policies posted in sight for all
workers to see.

1. There must be ongoing one-piece
flow at all times in the cell, be-
tween all workstations, depend-
ing on the cable characteristics:

• One piece will be considered
as the mold with its number
of cavities.

• One piece also will be consid-
ered a sub-multiple of the
number of cavities.

• One-piece flow is defined as
“one piece at a time.”

• Certain activities requiring
the accumulation of parts,
such as to allow drying time
for glue or curing time for ad-
hesives, will be designed with
a “curtain effect.” This allows
for the accumulation of part
batches to and from the sec-
ondary process, which is usu-
ally performed off-line.

2. The cell must be run with the
correct amount of operators,
per its design. You may NOT
use more or fewer operators
than the number required by
the cell’s design. A change to the
staffing requires that the cell be
rebalanced and a new “stan-
dard” established for efficiency
and costing reasons.
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3. All operators in a cell will per-
form their work activities
standing. Chairs will be used
only by those workers with
medical problems. All work-
benches will be at an ergo-
nomically correct height. All
physical activities will be er-
gonomically evaluated to en-
sure the correct movements
of workers.

4. Nowhere in the cell, at any
time, is material permitted
to be reworked later. All un-
acceptable material will
have to be reworked at the
moment the failure occurs
and registered as such. Ma-
terial that does not meet the
tolerances of acceptable re-
work must be discarded im-
mediately.

5. Whenever there is a change
of order to a part number
with different characteristics,
the cell must be completely
emptied. The packed materi-
als as well as scrap and all
information regarding the
previous part number will be
completely removed from the
cell before the next part num-
ber starts running.

6. Never accept a deviate part
from a previous workstation;
never make a deviate part;
and never pass on a deviate
part. If you notice a deviation
occurring, you are to stop pro-
duction immediately and call
attention to the deviate part.
Make a note of where the de-
viate part came from and why
it deviates from the standard.
Then decide whether or not
the part can be immediately
reworked. If not, remove it at
once to a designated scrap
receptacle.

7. The correct Process Sheet,
Standard Work Combination
Sheet and quality alerts must
be posted within the cell.
These should be color-coded
for each workstation to pre-
vent the use of incorrect in-
structions.

8. Respect at all times the feel-
ings and thoughts of others.

9. Keep an open mind to change.

10. Keep a positive attitude.

11. Never look to blame some-
one; look for solutions in-
stead.
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12. There are no ranks or posi-
tions in this system. Everyone
has the same voice and vote.

13. Never have doubts. There are no
such things as stupid questions.

14. Instead of trying to plan for
perfection, learn by doing and
making errors, and then cor-
rect those errors.

15. All cells operate with work
teams and decisions are made
democratically.

16. A team leader must be named
for the cell. This person is
usually nominated by the
cell’s quality champion.

17. The cell must have a 5S
champion.

18. A cell with equipment that
must be changed when
switching from one part
number to another must
have a single-minute ex-
change of die (SMED) cham-
pion. This person will
facilitate quick changeovers
and track and post progress
in the cell.

19. The cell must have a total
productive maintenance
(TPM) champion.

20. The role of Water Spider
(someone to perform material
handling and stocking) must
be assigned. This position
may rotate among the team
members.

21. The cell team must have des-
ignated people responsible for
gathering, posting, and re-
porting the six key measure-
ment metrics: productivity,
functional planned preven-
tive maintenance (PPM),
electrical PPM, downtime,
starts, and SMED results.

22. Operators must rotate their
workstations at least once per
shift, for an equal amount of
time.

23. Kanbans can be used to facili-
tate process flow.

• A kanban is a physical device
and its capacity is defined
physically and visually.

• Kanban must be included
in the process flow to bal-
ance part production.

• Kanban must be docu-
mented in the process flow
for the part number pro-
duced.
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• Kanban will not exceed
more than four times the
number of mold cavities.

24. All information regarding the
cell, developed in it, or com-
ing from external sources and
needed for production, will be
concentrated in the informa-
tion system of the corre-
sponding cell. This includes
5S reports, and tracking and
results of the six basic
metrics.

 25.The team must start per-
forming a flex test on all
cables that will be electrically
tested. After a period of one
month, and registering zero
failures of the electric test on
the corresponding cell indica-
tor, the team can stop perform-
ing the flex test. However, if
there is a failure of an elec-
tric test of any kind, the flex
test operation must be rein-
stated until another month
passes by without any failure.

26. There will be no variations or
deviations from any established
process by anyone for any rea-
son, unless approved and docu-
mented by management.

ROLES IN THE LEAN
CELL ENVIRONMENT

Lean Champion

The lean champion is responsible
for promoting the integration of the
new lean cell and reporting the de-
tails to the plant manager and the
director of continuous improvement.
He or she is responsible for manag-
ing and acquiring the physical re-
sources within the budget for the
lean system’s development or con-
version. This includes the acquisi-
tion of software used in different
lean applications in the plant.

Along with the plant manager, the
lean champion plays the role of psy-
chologist and leader of the work
force, enforcing lean policies in all
areas. In this role, he or she is respon-
sible for detecting behaviors or activi-
ties of regression in the plant and
seeing to their elimination. The lean
champion is also an active participant
in the rewards system for zero defects
in all lean cells of the plant.

In collaboration with HR staff,
the lean champion interviews and
recruits members for new teams as
required. He or she verifies the em-
ployee involvement program, man-
aging the requests and suggestions
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boxes of all the teams/lean cells in
the plant. All personnel are expected
to exhibit lean thinking and strive to
continuously improve work pro-
cesses.

Development and Training

The lean champion collaborates
with HR and plant management to
develop a lean training program and
roll-out schedule for the plant. He
or she maintains the lean training
material and standardizes what is
taught for all levels of workers.

In a daily hands-on role, the lean
champion acts as a driver, providing
assistance in the development and
transformation of a new lean cell. He
or she trains the teams as required,
assuring the use of lean policies
across the plant.

The lean champion works with
cells that have not accomplished
lean objectives. Kaizen events are
scheduled therein and the lean
champion follows up on the improve-
ments to make sure there is no lapse
in implementation.

Information and Verification

The lean champion is responsible
for gathering and integrating infor-
mation on the status of lean imple-

mentation throughout the plant,
including the verification of output
from software that tracks perfor-
mance to metrics. Each week a re-
port is presented to the plant
manager and director of continuous
improvement. In ongoing communi-
cations with the lean cells and in
collaboration with HR, the lean
champion also provides teams with
the results of evaluations and sched-
ules appointments with managers
for the rejected team members.
Team members are also kept advised
about technical problems found in
the work area, as well as the status
of lean implementation plant-wide.

In charge of updating system
policies once they are proven to work
correctly, the lean champion controls
the forms and documentation re-
lated to system implementation and
development. He or she is also re-
sponsible for verification that the
cells are established under the lean
standards and using the appropri-
ate metrics. This includes verifica-
tion of the parts-quantity analysis
for conversion to the lean system.

Managers/Supervisors

To facilitate lean cell roll-out on
the plant floor, a schedule of meet-
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ings with specific objectives is set for
the cell teams. Attendance at the
meetings is not optional and exemp-
tion will only be allowed in excep-
tional cases.

A supervisor is usually assigned
to a cell, but he or she is considered
to have the same rank and voice as
any other team member in the cell.
This person is not the boss. Although
the supervisory role carries with it the
authority to validate the behavior code
of the team and to validate internal
work guidelines, in the lean environ-
ment it is recommended for this per-
son to take on a conciliatory position
rather than an authoritarian one.

The first and most important
function of the supervisor is to moni-
tor and create cohesion within the
team. Acting as an educator and
mentor, the supervisor provides
leadership and guidance, and is the
“conscience” of the team.

Specific supervisory responsibili-
ties include:

• Keep the flow exactly as de-
signed and analyze the informa-
tion provided to the cell by the
process engineer. Sign the cor-
responding form(s) along with
the rest of the team.

• Coordinate between the first
and second shifts.

• Reassign “floating” operators
from the team to other cells
when there is a part number
that does not require the total
number of operators available.

• Implement new physical or or-
ganizational systems.

• Detect and resolve conflicts in
the most fluid way possible.

• Participate in the daily activity
and operation of the lean cell as
a dynamic force and example.

• Advise and console workers who
are rejected by their team.

When a lean cell begins produc-
tion, the team is required to give
daily updates to the responsible su-
pervisor for a period no fewer than
two weeks. This facilitates the dis-
cussion of problems and suggestions
for improving the performance of
the cell. Even after the two-week
initial period it is a good idea for the
supervisor to set weekly team meet-
ings. At these meetings the six mea-
surement indicators are exposed for
discussion so that actions can be
taken to improve the team’s perfor-
mance in problem areas. In the case
of an internal or external rejection,
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the supervisor must schedule a
meeting with the team on the same
day the rejection takes place or the day
after, and the manager must be
present.

A team member may require re-
assignment or removal from a spe-
cific team for justified reasons.
However, one month prior to the
startup of the cell, teams have al-
ready been formed and once an op-
erator has decided to be on a team,
he or she cannot ask to be removed
so close to startup. This one-month
period of time gives team members
the chance to work with one another,
comprehend the cell’s functioning,
and overcome the initial chaos that
normally occurs. Thus, it is unlikely
that reassignment or removal from
a team will happen in this period.
But an operator who does not fol-
low the behavior code after several
warnings and who has been evalu-
ated by the management as a nega-
tive profile will be replaced by
another operator.

After the one-month initial pe-
riod after the cell is started, team
member removal or replacement
may occur if:

• The team member requests to
be removed, as long as he or she

has justified reasons evaluated
by the production unit.

• The request for removal/replace-
ment of a specific team member
comes from the team facilitator
or the leader acting as a spokes-
person for the team.

• The behavior code has been
breached by a specific team
member. The recommendation
for removal from the team
should be made democratically
within the team and should not
be the exclusive decision of the
leader.

 • The supervisor has performed
a formal evaluation of the team
and determined that a certain
team member should be re-
moved because he or she is a
burden to the work team in-
stead of a support. If the evalu-
ation score is 50% or less, that
member may be removed to
another team.

When a team member is removed
from a cell after an evaluation, he
or she will be required by the pro-
duction manager to attend a meet-
ing the next day. The purpose of this
meeting will be to encourage im-
provement and discuss assignment
to a new team.
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When a new team member is
enrolled on a team after the initial
two-week startup period, he or she
cannot be removed from the team
for a minimum period of one week.
After that period, the team members
will decide democratically, in a meet-
ing, if the new member is an appro-
priate addition to the team. Once the
new member is accepted, he or she
will be entitled to the same privi-
leges as other team members.

Process Engineer

The process engineer is respon-
sible for evaluating the results of the
5S audits of all cells. He or she coor-
dinates a one-hour meeting once a
week with all the 5S champions
whose cells obtained a score lower
than 80 points so that proper cor-
rective action can be taken. The su-
pervisors of the affected cells
determine the time for the meeting.
To raise the 5S score in the next
audit, the process engineer helps to
carry out the necessary actions along
with the audited team.

Responsible for auditing one or
several teams in each cell once a
week, the process engineer must
observe that each 5S champion has
divulged the 5S information cor-
rectly.

He or she is also responsible for
analyzing and evaluating the pro-
cess flows, time taking, balancing,
and completing the Standard Work
Combination Sheets, which must be
provided to the cells. This informa-
tion will be standardized through-
out the plant. Thus it must be
written on the forms established
specifically for capturing the infor-
mation.

After a kaizen event, during new
“lean” cell implementation, the su-
pervisor will coordinate with the pro-
cess engineer to intensely observe the
cell for a period of no fewer than two
weeks. The cell must not be out of
observation for more than one hour
during this period. As a result of ob-
servations, the process engineer may
make adjustments to the workload at
each workstation or modify all or por-
tions of the operation.

Quality Engineer

The quality engineer is respon-
sible for gathering information re-
garding internal and/or external
rejects that occur within the period
of one week throughout the plant.

It is a requirement that the qual-
ity champions from each section at-
tend a one-hour meeting once a
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week, which is coordinated by the
quality engineer. At the meeting,
each attendee is provided with in-
formation regarding a problem and
its solution. The supervisor of the
section determines the time for
the meeting. The quality engineer
is responsible for coordinating the
necessary efforts to resolve the qual-
ity problem and responds to all re-
quests of the teams in this regard.
In addition, he or she is responsible
for auditing one or several teams
once a week to observe if the qual-
ity champions have divulged the
quality information correctly.

The quality engineer also audits
the processes in each cell to deter-
mine if they are operating as de-
signed. He or she recommends areas
where poka-yokes should be in-
stalled or where a poka-yoke kaizen
event should take place. Subse-
quently, the quality engineer may
conduct poka-yoke events with the
cooperation and consent of the lean
champion.

Production Scheduler

To begin, the production sched-
ule must be available for updating
in the information system of the cell.
The production scheduler coordi-
nates efforts with the cell’s SMED

champion, sharing the production
priorities and status, the part se-
quence required by customers, and
performance on delivery informa-
tion. To this end, the production
scheduler coordinates a meeting
once a week in the cells where deliv-
ery performance is less than 90%.
The supervisor of the cell deter-
mines the meeting time. The SMED
champion works to reduce change-
over times, so more production can
be run; either by running smaller
kanban or just being able to run
more of the right parts because of
added capacity.

Teams

In addition to complying with the
lean cell policies, team members are
expected to:

• Exchange positions on a daily
basis, excluding the position of
Water Spider, which takes place
on a weekly basis.

• Keep record of the metric indica-
tors of the cell on a daily basis.

• Give a weekly update of the
trend of the indicators to appro-
priate managers/supervisors.

• Frequently submit ideas/re-
quests to the suggestions box.
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• Democratically elect the cham-
pions of the cell.

Once it is demonstrated that the
cell is able to meet its objectives for
productivity, quality, and delivery, all
the team members must switch po-
sitions in the new cell at least once
during a shift and for equivalent
periods of time. This will ensure ev-
eryone becomes cross-trained on all
the tasks performed within the cell.

When team members do not have
enough skill in the new operation
assigned, the switch can be done the
first week for a period of one hour
to allow them to get acclimated to
the new tasks. Team members are
moved to an operation where they
feel slower or more insecure in their
ability to perform it. When the hour
expires, they return to their origi-
nal assigned operation.

Every succeeding week the team
members change operations for one
additional hour until they get to
work in two positions for equivalent
periods of time during the shift with-
out adversely affecting the indica-
tors of the cell.

Team Leader

The team leader is responsible
for motivating the lean cell team to

reach its goals. This person must
possess natural leadership charac-
teristics. He or she acts as team
spokesperson when participating in
meetings with quality champions of
other lean cells to eliminate poten-
tial or existing problems or when
reporting to management or super-
vision.

Within the team, the team leader
is the first to address general doubts,
provide explanation, or resolve con-
flicts among team members. He or
she takes immediate action when a
quality problem exists. Another key
responsibility is the evaluation of
team member performance to the
lean metrics.

5S Champion

It is the responsibility of the 5S
champion to coordinate and audit
the cleaning activities of the lean cell
to maintain a score higher than 80
points. He or she is expected to col-
laborate with the 5S champions of
other cells to develop improvement
plans when audit scores are less
than 80 points.

The 5S champion maintains the
cleaning equipment and supplies
provided to the cell and makes sure
that daily cleaning tasks are per-
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formed as scheduled. Ideas for im-
provement are entered into a log for
later implementation.

SMED Champion

The single-minute exchange of
dies (SMED) champion coordinates
changeover activities in the cell. The
goal is to perform changeover in less
than six minutes. He or she main-
tains control of the production
schedule for the cell and joins efforts
with the Water Spider on a daily
basis. A record is kept of the produc-
tion orders completed and of change-
over results. The SMED champion
collaborates with other SMED cham-
pions to make improvements when
delivery performance is less than 90%.

It is the responsibility of the
SMED champion to review the equip-
ment, tooling, and people required
in the cell to produce customer or-
ders. The operation is balanced daily
by adjusting the number of opera-
tors and sequence of part numbers
produced.

TPM Champion

The total productive mainte-
nance (TPM) champion is respon-
sible for the tools and spare parts
provided to the cell, and for main-
taining their orderly presence. He or

she evaluates the condition of the
machines working in the cell and
assigns an overall equipment effec-
tiveness (OEE) ratio to each one.
The main functions of the TPM
champion are to perform basic pre-
ventive maintenance on the equip-
ment as scheduled and track OEE
on a weekly report.

Human Resources

It is the job of human resources
(HR) to continually manage the hu-
man and physical resources needed
to develop the lean cell system. In
this endeavor, the roles of human
resources staff include that of psy-
chologists, mentors, and policy en-
forcers for all persons working
under the new lean system. HR staff
work as advisors to the cells and
have the authority to resolve con-
flicts within the system.

Development and Training

The human resources depart-
ment approves and performs train-
ing on new physical or organizational
systems designed to develop the new
lean system. It is responsible for driv-
ing and promoting the intellectual de-
velopment of workers.

HR staff members participate in
the daily activities of the cells and
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are seen as a dynamic force, exem-
plifying and promoting lean and the
concept of participative manage-
ment.

HR also participates in selecting
the appropriate candidates for
teams. Team member candidates
must be able to participate in the
decision-making process; function in
a team environment; be able to be
cross-trained; work exactly to direc-
tions; and possess the basic hand
skills necessary to do assembly work.
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Ten

THE WORK SMART
MANAGEMENT SYSTEM

Holistically, the Toyota Production
System (TPS) has been proven to work
in companies across many industries.
But invariably, many companies have
taken their own steps to “re-invent”
it—picking and choosing certain con-
cepts à la carte, which results in a less
effective and disjointed version of
TPS—one that will only deliver lim-
ited results.

To aid companies in the proper ap-
plication of TPS, the author’s Work
Smart Management System (WSMS)
provides a logical and simple approach.
Many companies have found it easy to
understand and administer because
WSMS gives sequential remedies for
what ails a non-lean company in three

areas that are familiar to everyone. As
shown in Figure 10-1, three pre-lean
steps support management’s deploy-
ment of lean across an organization:
1) development of a strategic plan, 2)
development of the “culture structure,”
and 3) the execution phase where the
policies of the “culture structure” and
strategic plan become reality. Figure 10-2
provides a detailed breakdown of the
WSMS, which shows the progressive
steps a company must take to become
a self-regulating, lean visual factory.

Lean Implementation Sequence

According to the Work Smart Man-
agement System, lean implementation
occurs in the following sequence.

1. Learn about lean.

2. Gain management commitment.
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Figure 10-1.
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Figure 10-2.



Kaizen Event Implementation Manual

Beyond Kaizen
118

3. Develop a strategic plan. The
plan outlines goals, objec-
tives, and required resources.
A timeline is given along with
cost and payback figures.

4. Determine the new lean
metrics.

5. Develop the “culture structure.”

6. Do an organizational assess-
ment.

7. Determine product families
using product-quantity analy-
sis (discussed later in this
chapter and in Chapter 7).

8. Draw a current-state value
stream map (discussed later in
this chapter and in Chapter 7).

9. Draw the future-state value
stream map (discussed later in
this chapter and in Chapter 7).

10. Create a kaizen proposal, in-
cluding training needs.

11. Implement kaizen—do it to
the plan!

12. Reassess the kaizen plan and
adjust it to accommodate or-
ganizational needs. Compare
it to the strategic plan’s goals
and objectives. Retrain and
reinvest in capital, man-
power, and technology.

1. Learn About Lean.

Most business executives have
heard all the buzzwords describing
new “flavor-of-the-month” improve-
ment schemes. Many companies rel-
egate these new methodologies to a
small portion of the business, to be
tried out, investigated, and to see,
when thrown against the wall, what
sticks. Lean is not a flavor-of-the-
month, nor is it something that can
be relegated to only a portion of the
business. It means doing less and
getting more. It is the methodology
Toyota has perfected—the Toyota
Production System. Lean is a philoso-
phy based on worker participation
and involvement in the decision-mak-
ing process. The workers own the pro-
cesses and are accountable for results.

There must be a paradigm shift
in the way a business is run. This
change, which represents 85% of the
lean transformation, involves cul-
tural change. Workers are taught
the value of time, how to eliminate
waste, about the sense of urgency,
and importance of dedication and
commitment. They become pro-
active in daily decision-making
through participative management
and teaming. Kaizen suggestion pro-
grams are put in place. Only after
workers understand the thinking
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behind the philosophy can the re-
maining 15%, which involves physi-
cal transformation of processes,
take place. Workers who co-author
change will champion it. Everyone
comes to know that getting “lean”
is not a destination; it is a continu-
ous journey to perfection.

On the lean journey there are
many ways to fail, including:

• Lack of top-down management
support and no strategic plan
for lean implementation;

• Lack of middle management/
supervisor buy-in;

• Lack of communication;

• Not understanding that lean is
all about people;

• Lack of customer focus;

• Lack of process improvement
measures;

• Lack of dedicated and properly
trained lean leadership;

• People measures are not aligned
with lean goals and metrics;

• Using kaizen events as the sole
improvement method and mis-
using six-sigma; and

• Performance-based pay systems
where the only measure is com-
pany profitability.

Middle managers must realize
that their job requirements have
changed. Managers and supervisors
now assume the roles of mentors,
trainers, teachers, and consolers.
They no longer tell workers what to
do but instead offer the training and
tools necessary for them to figure
out what they need to do. The idea
is to drive problem solving to the
lowest level, closest to where they
originate, so they can be resolved by
the people most familiar with the
everyday operation.

2. Gain management
commitment.

Without 100% total commitment
to lean transformation from upper
management, lean will not succeed.
Upper management must support it
like the pig that gives us bacon for
breakfast, not like the chicken that
gives us the eggs. To gain upper
management’s support and commit-
ment, they must first understand
the psychological aspects of lean,
which are key to its success.

For years manufacturers have
created products in anticipation of
having a market for them. Opera-
tions have been driven by sales fore-
casts and maximizing production
efficiency at each level of the opera-
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tion. Companies buffered invento-
ries just in case there might be an
upward fluctuation in demand.

Contrastingly, lean manufactur-
ing—the Toyota Production Sys-
tem—is based on the premise that
production can and should be driven
by actual customer demand. Instead
of pushing product through the fac-
tory and waiting for it to be sold, it
is pulled through a system designed
to be immediately responsive to the
customer’s needs. Lean organiza-
tions are able to produce quality
products more economically, in
lower volumes, quicker than the
competition. Lean management is
about running a business the most
efficiently and economically way
possible, thus maximizing return on
investment.

World-class lean businesses
know that lean is a corporate vision
and an important element of the
company’s strategic plan, which af-
fects everyone in the company. The
lean philosophy requires a major
paradigm shift in the way people
think about business processes. It is
all about eliminating waste from
anywhere it my hide. Any action
that does not add value in the eyes
of the customer is waste. And lean

can be applied anywhere in the or-
ganization to eliminate waste and
streamline processes, from the front
office, to suppliers, to the support
activities within a business. There
is waste everywhere!

3. Develop a Strategic Plan.

A company’s strategic plan out-
lines how it plans to attain goals and
objectives relating to:

• Company priorities,

• Profit,

• Potentials for growth and acqui-
sition, for example, new mar-
kets, etc.,

• Quality and cost of quality,

• Costs, such as labor, fringe ben-
efits, material, facilities, etc.,

• Delivery,

• Assumptions about the economy,
finance, taxes, raw materials,
manpower, transportation and
logistics, capacities, markets,
regulations, machines and
equipment, technology, exper-
tise, etc.,

• Budgets and cash flow,

• Community,

• Current conditions,
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• Customers, and the

• Work Smart Management Sys-
tem for lean implementation.

To develop the lean strategic
plan, first there must be an under-
standing of the benefits of lean and
its use for attaining the goals and
objectives of the company. What is
the company trying to achieve in the
future, say 15 or 20 years from now?
To achieve those goals, where does
the company have to be next year, in
5 years, in 10 years? What is the op-
erating plan to get there?

The operating plan will mandate
developing the cultural side of lean,
setting the policies for the entire or-
ganization. Policy development is
then handed over to the operational
management people where a culture
structure is created, based upon the
cultural and psychological aspects of
lean. This becomes the policy deploy-
ment methodology, which is handed
over to the workplace for execution.

4. Determine New Lean Metrics.

For lean to succeed there has to
be a new set of operating rules and
controls. The way progress is mea-
sured has to change to reflect new
metrics, which guide the journey to-
ward perfection.

The metrics by which a company
measures itself relate to attaining
the goals and objectives of the stra-
tegic plan. However, other metrics
have to be included to measure and
track progress, or lack of, in non-
monetary areas, such as compliance
to rules and regulations, safety issues,
and some intangible areas such as
kaizen suggestions submitted and
adopted, cross-trained individuals,
flexibility, and morale. The following
metrics are based on quantifiable ele-
ments of the physical lean shop floor:

• Floor space used,

• Total part travel,

• Number of operators,

• Number of support personnel,

• Work in process,

• Units produced per labor/hour,

• Cost per piece,

• Manufacturing lead time,

• 5S rating,

• Value-added ratio, and

• Scrap rate (parts per million).

Additional metrics are used to
measure lean progress:

• First-pass yield,

• Changeover reduction time,
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• Overall equipment effective-
ness (OEE),

• Downtime due to machine failure,

• Cost of maintenance per piece,

• Dock to dock time,

• Build to schedule,

• Number of kaizen suggestions
submitted and implemented,

• Value of kaizen implementations,

• Number of injuries and acci-
dents,

• Utility costs, and

• Worker absenteeism, including
late start, and early leave.

5. Develop the “Culture Structure.”

The “culture structure” involves
the creation of the lean mindset that
is necessary for it to be successful.
It is the character of the system; the
conscience of the team. The goals
and objectives handed down from
top management are achieved by the
people in the organization through
the application of the lean philoso-
phy and tools.

Operational management is re-
sponsible for developing the culture
structure, which becomes the plan
for policy deployment. It is the meth-

odology of changing the old para-
digms of previous methodologies.
Part of policy deployment is setting
up the organizational architecture.
This has to do with establishing
employee classifications, company
policies and procedures, rules and
regulations, skill matrices, roles and
responsibilities, and remuneration.

In the operating plan, what is
culturally different is that most
managers have not been exposed to
a system kaizen, which is the over-
all flow path of how manufacturing
and logistics are melded together so
that the strategic plan can be ob-
tained. New management skills
must be developed. Workers now are
part of a team and individuals are
trained to make decisions at their
working levels. They are trained on
the tools and given permission to fix
problems as they arise. Tools include
the following:

• Histogram, which is a bar graph
showing frequency data and the
easiest way to evaluate the dis-
tribution of data and make vi-
sual comparisons.

• Pareto diagram, which is a bar
graph used to identify and pri-
oritize problems to be solved—
actually it is a histogram aided
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by the 80/20 rule. (Approxi-
mately 80% of the problems are
created by 20% of the causes.)

• Cause-and-effect diagram, also
called the Ishikawa diagram or
fishbone diagram, it is used to
discover all the possible causes
for a particular effect. The ma-
jor purpose of this diagram is to
act as a first step in problem solv-
ing by creating a list of possible
causes. It allows the examina-
tion of worst-case scenarios.

• Run chart, which is used to ana-
lyze processes according to time
or order to track variation.

• Scatter diagram, which is used
to study and identify the pos-
sible relationship between the
changes observed in two differ-
ent sets of variables. For ex-
ample, if the speed of the
machine is increased, how many
more parts will it make?

• Flow chart, which is a pictorial
representation showing all of
the steps in a process. There are
many variations to this chart.
One type shows information
flow and is used extensively
with computer programs to
show process sequence.

• Control chart, which is used to
determine whether a process
will produce a service or prod-
uct with consistent measurable
properties. It allows a process
to be reviewed to see if it is
within acceptable tolerances.
Thus it is used extensively as a
quality reporting chart, espe-
cially with statistical process
control (SPC).

Development of the culture struc-
ture also is reliant on having the cor-
rect computer and operating system,
one geared up to track the lean ini-
tiatives as well as the other metrics
necessary to operate the business.

6. Do an Organizational
Assessment.

Businesses are comprised of
three major elements: 1) the people
who run the business and perform
the actions that satisfy the customer,
2) the materials used to either build
components for the customer or
those necessary to do the tasks used
to satisfy the customer, and 3) tools
and machines that aid the processes
of the business, including those that
transform raw materials into fin-
ished goods, the computers that co-
ordinate processes and materials
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and keep track of inventories, and
others such as copy machines, tele-
phones, and office equipment.

 The organizational assessment
looks at a company’s usage of these
elements from a lean perspective
and then benchmarks them against
Toyota.

To perform the assessment,
choose two or three of the most im-
portant elements that align with the
goals and objectives of the strategic
plan from each of the following cat-
egories: people, materials, and tools
and machines. Using Figure 10-3,
follow the incremental scoring of each
criterion that applies to “people” to
determine the company’s level of lean-
ness and what will need to improve
to achieve the goals and objectives
of the organization. These elements
then become the first areas to im-
prove. The Work Smart Manage-
ment System (see Figures 10-1 and
10-2) is then referred to for the list
of improvement activities. The same
process is followed for material (see
Figure 10-4) and then tools and ma-
chines (see Figure 10-5).

7. Determine Product Families.

The next step is to determine the
product family that will be targeted.

This is done with successive Pareto
analyses and Product Quantity
Charts. (See Chapter 7 for examples.)
Product family analysis determines
what process a cell should contain
to handle the parts that require the
same processes. The more familial
parts run through a cell, the more
flexibility.

8. Draw a Current-state Value
Stream Map.

A current state value stream
map is drawn to show the entire set
of activities (value adding and oth-
erwise) running from raw material
to finished product for a specific
product (or in some cases, product
family). The flow of data and infor-
mation is as critical as the flow of
material in production. All engineer-
ing functions need to be mapped.
This will show the flow of designs and
drawings as well as the bottlenecks
encountered and the individual el-
emental process times. An example
of a current-state value stream map
is shown in Figure 10-6.

9. Draw a Future-state Value
Stream Map.

Figure 10-7 highlights kaizen op-
portunities that will improve the pro-
cess flow that was shown in Figure
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10-6. However, the ultimate future
state map, one with all non-value-
added activities removed, is shown
in Figure 10-8. The new layout for
the process is shown in Figure 10-9.

10. Create a Kaizen Proposal.

To achieve the new lean layout
will require making the changes in-
dicated in the future-state value
stream map. The method to get
there will take the form of kaizen
event(s). The proposal for kaizen imple-
mentation is documented, detailing
the event schedule, training, and
follow-up activities. Targeted areas
include those that appear on the
value stream map (Figure 10-7) or
bottlenecks where specific improve-
ments will allow achievement of the
goals and objectives of the strategic
plan. Following are considerations
for selecting the kaizen area(s):

• It is guaranteed to succeed.

• It is visual.

• It is a complete product, not a
process.

• The methodology can be copied
and used in other areas.

• It will make a significant impact
to a bottleneck or production
restriction.

• Improvements will have a sig-
nificant market or financial
impact.

• Choose operational problems—
not management or policy issues.

• It has a sound initial process in
place.

• Select a product that can be
made in a cell with fewer than
12 operators.

• Select a product that is me-
dium-to-high volume.

• Select areas that were high-
lighted in Figure 10-7.

• Select areas that have relatively
good overall equipment effec-
tiveness (OEE).

• Refer back to the organiza-
tional assessment results to see
critical areas for improvement.

11. Implement Kaizen.

Kaizen roll-out and implementa-
tion should follow the plan. It is a
good idea to chart all of the kaizen
events on a master Gantt chart
showing all the tasks, their dura-
tion, and the resources needed. Us-
ing available software, such as
Microsoft Project®, facilitates track-
ing, quick updating, and broad-
casting status to everyone involved.
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Figure 10-9.

12. Reassess the Kaizen Plan.

Periodic reviews of the kaizen
plan are integral to successful lean
implementation. To minimize re-
gression there needs to be constant
attention paid to the metrics used

to measure production as well as
continuous improvement.

The plan is adjusted according to
what the metrics are reporting so align-
ment with the goals and objectives of
the strategic plan is maintained.
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THE PARALLEL TOOLS
OF LEAN

Kaizen is continuous improve-
ment; thus it never really ends.
However, there are other comple-
mentary lean tools, which when
used in parallel with kaizen events,
strengthen a company even more.
World-class companies have many
of the tools discussed here in their
repertoires.

Total Productive Maintenance

One of the most important tools
is total productive maintenance
(TPM). Its definition embodies all
the methods used to maintain ma-
chines and equipment. By practic-
ing TPM, a company is ensured
that machines and equipment are
always able to perform to the re-
quired production levels without
unexpected interruptions or re-
duced output levels.

With TPM, operators assume
responsibility for certain portions of
the maintenance of equipment. By
servicing machines and equipment
at regular intervals and tracking
every hour of production, small
problems are alleviated before they
become larger. And more compre-
hensive maintenance, such as the

modification of machines to allow for
easier adjustments or improvements
to function, is scheduled for when it
is convenient for downtime to occur.

Overall Equipment Effectiveness

TPM uses overall equipment ef-
fectiveness (OEE) as a benchmark
or a measure of a machine’s effi-
ciency to determine the effect of
improvements. It is calculated as
follows (Bakerjian 1993):

OE = MA × MP × QR (Eq. 10-1)

where:

OE = overall equipment effec-
tiveness, %

MA = machine or equipment
availability, %

MP = machine or equipment
performance rate, %

QR = quality rate, %

Machine availability (MA) is cal-
culated as:

M
A D

AA
R A

R
(Eq. 10-2)

where:

AR = required availability to
meet production require
ments (minutes or hours)
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DA = downtime (including sched-
uled maintenance, un-
scheduled downtime, set-
ups, etc.)

The machine or equipment per-
formance rate (MP) is calculated as:

M
C M

OP
T O

T
(Eq. 10-3)

where:

CT = ideal cycle time (parts per
hour)

MO = machine or equipment
output (total parts in the
given time period)

OT = operating time (hours,
minutes) = MA

The quality rate (QR) is calcu-
lated as:

Q
P P

PR
I D

I
(Eq. 10-4)

where:

PI = number of pieces input to
the process

PD = number of pieces output as
defective from the process

The goal for overall equipment
effectiveness is 85% or greater.

Total Quality Management

Total quality management
(TQM) is a comprehensive and
structured approach to organiza-
tional management that seeks to
improve the quality of products and
services through ongoing refine-
ments in response to continuous
feedback from customers. This is
done by eliminating the non-value-
added activities, duplicate tasks, and
wasted effort of employees. For ex-
ample, a process may use two per-
sons where only one is sufficient to
perform a task.

In general, TQM is concerned
only with managerial and engineer-
ing employees (salaried, exempt)—
in other words, positions that are
not paid hourly. In practice, TQM
promotes the “leaning” of manage-
ment in an organization.

TQM seeks to:

• Assign the right person to do
the right task, achieve the asked
for results, and only do it once.

• Eliminate waste and unproduc-
tive activities.

• Establish the priorities of each
individual and standardize the
execution of tasks.
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Hoshin Planning

Hoshin planning (also called
hoshin kanri or policy deployment)
is a high-level management tool,
generally used for strategic planning
within a company.

In practice, hoshin planning uni-
fies and aligns resources while es-
tablishing clear metrics, by which
progress toward key objectives can
be measured on a regular basis.
There are usually three to five key
metrics that are tracked, indicating
progress toward goals.

The use of hoshin planning pro-
vides focus for a company. It forces
management to establish and track
priorities. At times, this may even
mean placing some projects and ac-
tivities on hold while projects with
higher priorities take precedence.

Primarily, there are seven tools
used in hoshin planning:

1. Histograms

2. Cause-and-effect diagrams

3. Check sheets

4. Pareto diagrams

5. Graphs

6. Control charts

7. Scatter diagrams

Quality Function Deployment

Quality function deployment
(QFD), also known as concurrent
engineering, is a policy that allows
for decisions to be made by multi-
skilled teams who possess a com-
mon understanding of customer
needs and how to best satisfy them.
It is a way to concurrently resolve
problems confronting the many
functions involved in the design and
manufacture of products.

QFD also looks at the develop-
ment of best practices. And it is con-
cerned with reducing costs while
improving the product. QFD is es-
pecially helpful in reducing the time
needed to launch a new product.

Value Stream Mapping

A value stream map is a blue-
print for lean implementation. A
value stream represents all the se-
quences required to bring a prod-
uct through the main flows
essential to every product, from
raw material to finished goods.
What makes a value stream map
different than a process map is it
shows the information flow along
with the process flow. It offers a
strategic high-level view of the
complete factory and all the inert
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processes that constitute making
finished products.

The importance of value stream
mapping (VSM) is it visualizes the
steps necessary to produce finished
goods. A person does not have to be
an engineer or management expert
to understand the flow. Simple stick
figure drawings are used to clearly
show the steps.

A value stream map clearly iden-
tifies waste in a company at all lev-
els. It shows the flow of product and
all the delays encountered. It ties
together the whole plant operation,
making it an invaluable tool to use
before a kaizen event. The value
stream map forms the basis of the
improvement plan by revealing
the entire manufacturing cycle from
beginning to end.

Business Process Reengineering

Business process reengineering
(BPR) takes a management ap-
proach to problem solving. It recom-
mends certain prescribed methods
and techniques for redesigning op-
erational processes so they better
reflect the core competency of the
business and address customer-ori-
ented concerns.

BPR has been called process in-
novation—by rethinking and rede-
signing business processes, sharp
improvements in performance can
result. Time is spent implement-
ing ideas that are “out of the box,”
as opposed to wasting time mak-
ing improvements to an antiquated
system that will never produce
quantum results. Using a fresh ap-
proach, BPR takes what has al-
ways been done and optimizes the
tasks so they are done in the best
ways possible.

The goals, processes, and out-
comes of BPR have their roots in
various well-known organizational
efficiency, productivity, and competi-
tiveness movements. Lean manufac-
turing, specifically the Toyota
Production System (TPS), is an ex-
ample of reengineering taken to
the ultimate level of improvement.
BPR combines certain facets of
TQM and TPS. However, its meth-
ods concentrate on the manage-
ment level as opposed to targeting
the shop floor first.

Six Sigma

Six sigma is a statistical way of
measuring quality. It is not an in-
spection criterion; no inspection sys-
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tem on its own yields such excellent
results. As an analytical tool, six
sigma relies on data to detect prob-
lems. The actual “number” that six
sigma represents is 3.4 defects per
million units of output. This is the
current goal of most manufacturers.

Where lean focuses on the elimi-
nation of waste, six sigma focuses on
process variation. It uses the define,
measure, analyze, improve, and con-
trol (DMAIC) method to resolve pro-
cess variation. By understanding the
critical few inputs to a process, it will
produce controllable outputs, which
in turn leads to fewer errors and
mistakes and less scrap.

Usually a “Black Belt” or person
who specializes in six sigma is as-
signed to a problem area to deter-
mine why there is not six-sigma
quality and how the process can be
improved. Typically, the Black Belt
analyzes what is thought to be the
source of errors or rejects to find
the root cause. Second-level Pareto
analyses are used, as well as design
of experiments (DOE) and failure
mode effects analysis (FMEA). The
Black Belt then devises a solution
to get the process to six-sigma
quality by implementing the im-
provements. The process is then

monitored and the parts-per-mil-
lion scrap rate is plotted. The
project ends when the quality level
is at 3.4 rejected parts per million
or fewer.

The major drawback of solely
applying six sigma, or any other lean
tool in isolation, is that the regres-
sion rate is high. Once the project
manager leaves, the process reverts
back to the way it originally oper-
ated. The reason is the culture of the
organization has not changed. Lean
has not been instilled as a way of
thinking, and thus the reason for
maintaining six-sigma quality is not
understood.
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100% Quality

In the past, it was assumed that
a certain amount of error could be
expected and was acceptable from
any operation. But what if every-
thing was 99.9% good? How many
airplanes would crash? Would you
knowingly board a flight that was
part of the 0.1%? Or, suppose hos-
pital workers dropped 0.1% of all
babies born in the delivery room.
Would you want that 0.1% to
include your newborn? In these in-
stances, even 99.99% is not good
enough. Some things must have
better than six-sigma quality—
anything less than 100% safe is un-
acceptable.

The ability exists now to design
processes so that 100% of the out-
put is good. The Toyota Production
System is that method.

Product Quantity Analysis

Product quantity analysis (PQA)
is a necessary tool used in the
course of conducting kaizen events.
It looks at the relationship be-
tween products and the quantity
of products. PQA groups parts into
families for process comparison
purposes. It helps determine the
flow of quantity and flow of prod-
uct models.

To begin, PQA requires gathering
several months’ worth of data. A
Pareto chart is constructed to orga-
nize and analyze the data so the ra-
tios of parts to their volumes can be
found. The highest volume will be at
the top of the list, which declines to the
least amount at the bottom. A PQA
table is created where the vertical axis
is the production output (quantity)
and the horizontal axis shows the
products (part numbers).

Using the 80-20 rule, the 20% of
parts that represent 80% of the vol-
ume are selected. Next, each part is
grouped according to its process
steps. All the part numbers that re-
quire identical processes belong in
the same group. As many groups as
necessary are made to capture 80%
of the volume. The group with the
most volume will be designated
group “A,” the next most highest
volume group, “B,” etc. This contin-
ues until all the part numbers are
in groups. Usually not more than
four or five groups are needed.
Grouping parts in such a way is also
known as group technology. This
method is used to determine the spe-
cific parts that will be made in a par-
ticular cell. Thus, new cells can be
designed for maximum efficiency
and return on investment.
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The Milestones of Lean

Appendix A

1760 Jean Radolphe Perronet, manu-
facturer of pins, produces first
known record of work stan-
dards and time study.

1792 Thomas Mason, Old Derby China
works, uses work standards to
run production schedule.

1878 Frederick W. Taylor joins Mid-
vale Steel Company.

1879 Albert Einstein and union orga-
nizer, Joe Hill, are born.

1880 American Society of Mechanical
Engineers is founded.

Thomas Edison patents the in-
candescent light.

1881 Society of the Chemical Indus-
try is founded in London.

Alexander Graham Bell pub-
lishes Science magazine.

1883 Frederick W. Taylor begins time
studies at Midvale Steel Com-
pany.

1884 World Industrial and Cotton
Exposition is held in New Or-
leans.

1885 Frank B. Gilbreth begins mo-
tion studies.

1886 Henry R. Towne publishes “The
Engineer as Economist.”

American Federation of Labor
is organized.

1887 Interstate Commerce Commis-
sion is formed.

1890 Sherman Anti-trust Act be-
comes law in the US.

1891 Thomas Edison seeks a patent
on motion pictures with film
invented by George Eastman.
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1892 Frank B. Gilbreth studies the
motions of bricklayers.

1893 Frederick W. Taylor begins
work as an engineer.

1895 Duryea Motor Wagon Com-
pany is founded—first auto-
mobile company in the US to
produce gas-powered cars.

1896 Frederick W. Taylor publishes
A Piece Rate System.

Thomas Edison invents the
fluoroscope and releases it
into the public domain with-
out patenting it—”It’s for all
mankind.”

1897 J. J. Thomson discovers elec-
trons.

1898 Frederick W. Taylor begins
work at Bethlehem Steel
Company.

1899 Carl G. Barth invents the
slide rule.

1901 National Bureau of Stan-
dards is established.

1902 Wright Brothers’ conquer the
sky with their first airplane
flight.

1903 Frederick W. Taylor pre-
sents “Shop Management.”

Henry Ford produces the first
“Model A” car.

1904 Harrington Emerson imple-
ments Santa Fe Railroad im-
provement.

Thorstein Veblen publishes
The Theory of Business En-
terprise.

1905 Albert Einstein develops the
“Theory of Relativity.”

1906 Frederick W. Taylor estab-
lishes metal-cutting param-
eters.

1907 Frank B. Gilbreth applies
time study in the construc-
tion industry.

1908 Henry Ford produces the
“Model T” with interchange-
able parts.

1909 Guglielmo Marconi is award-
ed the Nobel Prize in Physics
for his invention of the “wire-
less.”

1910 Henry L. Gantt establishes
the Gantt Award Program.

Hugo Diemers publishes Fac-
tory Organization and Ad-
ministration.

1911 Frederick W. Taylor pub-
lishes The Principles of Sci-
entific Management.
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1912 Harrington Emerson pub-
lishes The Twelve Principles
of Efficiency.

Frank and Lillian Gilbreth
publicize their concept of
“therbligs” in Principles
of Scientific Management,
translated into Japanese.

1913 Henry Ford implements the
moving assembly line.

1914 Clarence B. Thompson edits
Scientific Management, a col-
lection of Frederick W.
Taylor’s works.

Lillian Gilbreth publishes
The Psychology of Manage-
ment.

1915 Frederick W. Taylor’s system
is in use at Niigata’s Kamata
plant in Japan.

World War I begins in Europe.

Robert Hoxie publishes Scien-
tific Management and Labor.

1916 Frederick W. Taylor Society
is established in the US.

1917 Japan enacts “Factory Laws.”

Henry L. Gantt develops the
Gantt chart.

Frank and Lillian Gilbreth
publish Applied Motion
Study.

1918 Mary P. Follet publishes The
New State: Group Organiza-
tion, the Solution of Popular
Government.

1919 Henry L. Gantt publishes
“Organization for Work.”

Frank and Lillian Gilbreth
author “Therbligs and the 14
Descriptions.”

1920 Merick Hathaway publishes
“Time Study as a Basis for
Rate Setting.”

1921 Frank and Lillian Gilbreth
introduce process analysis
symbols to the American So-
ciety of Mechanical Engineers
(ASME).

Albert Einstein wins the
Nobel Prize in Physics.

1922 Washington Naval Limitation
Treaty signed.

George S. Radford publishes
The Control of Quality in
Manufacturing.

Sakiichi Toyoda invents the
automatic loom.

1923 Alfred Sloan becomes presi-
dent of General Motors.
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1924 Elton Mayo conducts illumi-
nation experiments.

Frank and Lillian Gilbreth
publish the results of their
“therbligs” micromotion work.

1925 Pratt & Whitney begin air-
craft engine business.

Toshiro Ikeda translates
Frederick W. Taylor’s Secrets
of Eliminating Unprofitable
Efforts into Japanese.

1926 Henry Ford begins building
“trimotor” airplanes.

1927 Elton Mayo tests at Haw-
thorne in the assembly room.

Henry Ford opens the Rouge
Plant in Dearborn, Michigan.

1928 Chrysler starts Desoto and
Plymouth manufacture.

1929 Kiichiro Toyoda visits Ford’s
Rouge Plant.

Great Depression begins.

1930 Dr. W. A. Shewhart develops
the statistical process control
(SPC) chart.

Merick Hathaway publishes
“Machining and Standard
Times.”

Allan H. Mogensen publishes
“Work Simplification.”

1932 American automobile produc-
tion is lowest since 1918.

Taiichi Ohno joins Toyoda.

American Society of Tool and
Manufacturing Engineers
(ASTME) is founded.

1933 Hitler becomes Chancellor of
Germany.

Great Depression is at its
worst.

1934 General Electric performs
micromotion studies.

1935 Wagner Act is adopted in US,
allowing unions in industry.

1936 World’s first television broad-
cast occurs in Great Britain.

1937 Ralph M. Barnes publishes
Motion and Time Study.

Toyota Motor Company is
founded.

1938 Civil Aeronautics Act is
passed—instituting the regu-
lation of air traffic and fares.

1939 Ernest Lawrence invents the
cyclotron.

1940 President Roosevelt cuts off
supply of steel and oil to Ja-
pan and orders Japan to with-
draw from China.
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1941 R. L. Morrow publishes “Ra-
tio Delay Study.”

Fritz J. Roethlisberger pub-
lishes Management and Mo-
rale.

1942 Philip Murray becomes presi-
dent of the United Steelwork-
ers of America union.

1943 American Society of Mechani-
cal Engineers (ASME) pub-
lishes standards and a
glossary of terms.

1945 Marvin E. Mundel devises
“Memo-motion Study.”

Joseph H. Quick devises
“Work Factor Methods.”

Shigeo Shingo presents “Pro-
duction as a Network of Pro-
cesses” and explains lot
delays to the Japanese Man-
agement Association (JMA).

1946 American Society for Quality
Control is founded.

Walter Reuther becomes
president of United Auto
Workers’ (UAW) Union.

Peter Drucker publishes The
Concept of the Corporation.

1947 Norbert Wiener publishes
Cybernetics.

1948 H. B. Maynard introduces the
concept of “Methods Time
Measurement.”

Larry D. Miles develops
“Value Analysis” at General
Electric.

Shigeo Shingo develops
“Process-based Machine
Layout.”

Institute of Industrial Engi-
neers (IIE) is founded.

Soichiro Honda founds
Honda Motor Company.

1949 Ralph M. Barnes publishes
Motion and Time Study.

North Atlantic Treaty is
signed.

1950 Marvin E. Mundel publishes
Motion and Time Study, Im-
proving Productivity.

Shigeo Shingo develops the
“Single-minute Exchange of
Dies” (SMED).

Kaoru Ishikawa develops the
cause-and-effect diagram
with the addition of cards
(CEDAC).
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1951 W. Edwards Deming and Jo-
seph M. Juran begin train-
ing the Japanese on quality
control.

Deming Prize is established.

Joseph M. Juran publishes
The Quality Control Hand-
book, which is translated into
Japanese.

1952 Industrial engineering role
and sampling study con-
ducted at American Society
of Mechanical Engineers
(ASME).

1954 American Motors forms
from Hudson & Nash com-
panies.

Abraham Maslow publishes
Motivation and Personality.

1955 95% of cars in the US are do-
mestically built.

Shigeo Shingo begins Toyota
Motor Group lectures on
“Separation of Workers and
Machines.”

Videotape is invented.

1956 New definition of industrial
engineering is offered by the
Institute of Industrial Engi-
neers (IIE).

1957 Shigeo Shingo introduces the
“Scientific Thinking Mecha-
nism” for production im-
provements.

Chris Argyris publishes Per-
sonality and Organizations.

R. L. Morrow publishes Mo-
tion and Time Study.

1958 Herbert A. Simon publishes
Organizations.

Nikita Khrushchev becomes
Premier of the Soviet Union.

1959 Fidel Castro becomes Prime
Minister of Cuba.

1960 Douglas M. McGregor pub-
lishes The Human Side of
Enterprise.

Nissan wins the Deming
Quality Prize.

1961 Lawrence D. Miles publishes
Techniques of Value Analysis
and Engineering.

Rensis Lickert publishes
New Patterns of Manage-
ment.

Shigeo Shingo devises the
concepts of “Zero Quality
Control,” “Source Inspec-
tion,” and the “Poka-yoke
System.”
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1962 Quality circles begin at Toyota.

Masaaki Imai establishes the
Kaizen Institute.

1963 H. B. Maynard publishes the
Industrial Engineering Hand-
book.

Gerald Nadler publishes
Work Design.

1965 Environmental Protection
Agency passes the Clean Air
Act restricting emissions.

Toyota wins the Deming
Prize for Quality.

1966 Frederick Hertzberg pub-
lishes Work and the Nature of
Man.

1968 F. J. Roethlisberger publishes
“Man in Organization” essays.

US Department of Defense
publishes Principles and Ap-
plication of Value Engineering.

1969 Shigeo Shingo develops “Pre-
automation” and “Single-
minute Exchange of Dies.”

1970 Clean Air Act calls for 90%
reduction in pollution.

American Society of Tool and
Manufacturing Engineers
(ASTME) becomes the Soci-
ety of Manufacturing Engi-
neers (SME).

1971 Taiichi Ohno completes the
Toyota Production System.

1972 Federal Water Pollution Con-
trol Act restricts pollution in
lakes and rivers.

1973 Oil embargo causes panic—
and drastic measures are
taken—causing Japan to
become leaner and more ef-
ficient.

First systems engineering
conference at the American
Institute of Industrial Engi-
neers (AIIE) is held.

1974 Ford sees Mazda improving
with kaizen.

1975 Shigeo Shingo extols the
“Non-stock Production
System.”

1976 R. Muramatsu and H.
Miyazaka publish “A New
Approach to Production Sys-
tems Through Developing
Human Factors in Japan.”

1978 Ikuro Takano publishes “Com-
plete Information of the
Toyota Production System.”

1979 Ford buys 25% of Mazda to
learn the Japanese manufac-
turing system first-hand.
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1980 Matsushita Electric uses
Mikuni Method.

Shigeo Shingo publishes Study
of the Toyota Production Sys-
tem from an Industrial Engi-
neering Viewpoint.

1981 Shigeo Shingo’s Study of the
Toyota Production System
from an Industrial Engineer-
ing Viewpoint is published in
English.

1982 F. Aona publishes “Toyota’s
Strategy.”

1985 Shigeo Shingo publishes A
Revolution in Manufactur-
ing—The SMED System.

1986 Shigeo Shingo publishes Zero
Quality Control: Source In-
spection and the Poka-Yoke
System.

Marvin E. Mundel publishes
Motion and Time Study: Im-
proving Productivity.

First personal computer vi-
rus, Brain, starts to spread.

Space shuttle Challenger dis-
integrates 73 seconds after
launch, killing its crew of six
astronauts.

1987 Channel Tunnel construction
is initiated on December 1.

1988 Volkswagen closes its West-
morland County, Pennsylva-
nia plant after 10 years of
operation. It was the first
plant built by a non-Ameri-
can automaker in the US.

Shigeo Shingo publishes
Nonstock Production: The
Shingo System for Continu-
ous Improvement.

1989 Shigeo Shingo publishes A
Study of the Toyota Produc-
tion System from an Indus-
trial Engineering Viewpoint.

Tiananmen Square protests of
1989 take place, also known as
the Tiananmen Square Massa-
cre (June 4).

1990 First McDonald’s fast-food
restaurant in Moscow, USSR
opens on January 31.

1991 Soviet Union is dissolved as
Gorbachev resigns; Commu-
nism fails as a form of gov-
ernment.

1992 President Bush and Soviet
leader Yeltsin proclaim the
end of the “Cold War.”
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1993 Mosaic is developed by Marc
Andreeson. It becomes the
dominant navigating sys-
tem for the World Wide
Web.

1994 Initial commerce sites are es-
tablished and mass-market-
ing campaigns are launched
via e-mail, introducing the
term “spamming” to the In-
ternet vocabulary.

1995 Russian space station, Mir,
greets first Americans as the
US shuttle docks.

1996 Approximately 45 million
people are using the In-
ternet, with roughly 30 mil-
lion of those in the US and
Canada.

1997 Tune-up and repair work on
the Hubble Space Telescope
is started by astronauts
from the space shuttle Dis-
covery.

The comet Hale-Bopp has its
closest approach to Earth.

1998 Ford Motor Company an-
nounces buyout of Volvo car
operations for $6.45 billion.

Google is founded.

1999 Euro currency is introduced.

The Roth 401k is introduced
by Senator William V. Roth.

Honda’s InsightTM is the first
hybrid fuel automobile im-
ported into the US.

2000 Y2K passes without the seri-
ous, widespread computer
failures and malfunctions
that were predicted.

Montgomery Ward goes out
of business after 128 years
in the retail business.

2001 Nearly 3,000 people are killed
in September 11th terrorist
attacks on the World Trade
Center in New York City, the
Pentagon in Arlington, Vir-
ginia, and rural Shanksville,
Pennsylvania.

2002 The ex-currencies of all Euro
members officially cease to be
legal tender.

The Last Toyota SupraTM is
made at the Tahara plant in
Japan.

2003 Space shuttle Columbia dis-
integrates over Texas upon
re-entry, killing seven astro-
nauts aboard.
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2004 Space Ship One becomes the
first privately funded space
plane to achieve space flight.

2005 Ireland completes metri-
cation.

Kyoto Protocol comes into
effect, without the support of
the US and Australia.

2006 Society of Manufacturing
Engineers (SME) offers lean
certifications (three levels,
bronze, silver, and gold) de-
veloped in collaboration with
the Association for Manufac-
turing Excellence (AME), and
the Shingo Prize.
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