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Preface

xi

How long do new ideas, once implemented, last? Many of you may
have embarked on lean manufacturing journeys over the years, imple-
menting 5S, single-piece flow, standard work, kanban, or something
else, but you find that nothing seems to “stick.” Let me illustrate a
familiar manufacturing situation.

It is business as usual at the Company A production facility. The manu-
facturing supervisor is walking back and forth, watching the interac-
tions between people and product like a general assessing his troops
before battle. A constant sense of urgency forces workers to ignore stan-
dard operating procedures and critical quality responsibilities. 

Poorly designed workstations do not adhere to any ergonomic or safety
criteria. Work content is severely imbalanced, forcing operators to stand
around looking for something to do rather than working. Parts and
material presented to each workstation are poorly organized, so opera-
tors are walking around searching for items essential to performing
their work. 

Crisis management and volume are typical preoccupations; people
resolve issues as they arise rather than finding long-term solutions. The
day ends with the usual production meeting with its semiheated
exchange of problems and quick fixes. 

Does this sound like your company? 

A company I worked for years ago had a similar culture. Resolution
efforts were disorganized. Too many people were involved, and they
worked with little direction. Small, separate teams were created to
focus on various problems and areas simultaneously. There were a lot
of them: a continuous improvement team, a process engineering team,
a quality engineering team, a 5S team, and a lean engineering team.



Each team was assigned tasks the company deemed important to imple-
menting lean. Each team met regularly to discuss its projects and possi-
ble improvements, not knowing what the other groups were addressing. 

Team members had to juggle their usual day-to-day responsibilities with
the team’s assigned improvement efforts. With no clear vision or goals,
teams worked for months on end, never resolving anything. The out-
come was inconsistent participation, tension, low morale—and, worst
of all, no results.

It is pretty clear that a company like this needs better ways of imple-
menting lean manufacturing processes. Yet implementation of lean does
not necessarily guarantee success if there is no support from top man-
agement. Without that support and a foundation for change, new ideas
will fall by the wayside. There has to be focus, dedication, and commit-
ment to making and sustaining long-term improvements.

The philosophy of kaizen, which means continuous improvement, can
create that foundation. Here is how a company kaizen program can help
a company like Company A:

1. Create a kaizen committee.
Not just another team, this is a group of upper-management leaders
who oversee all kaizen-event-related activities. They are in charge of
scheduling kaizen events, selecting team members, and keeping
everyone accountable for completing projects on time. A kaizen
committee can determine the lean initiatives and select team mem-
bers from the various engineering groups to implement lean on the
factory floor.

With this leadership committee in place, there would be no more
misconceptions about what to do and when to do it. With manage-
ment support, team members could dedicate 100 percent of their
time to the kaizen event, and their usual day-to-day responsibilities
would be given to others until after the event.

2. Create a champion.
Company A needs an employee who is totally dedicated to driving
the continuous improvement efforts in the organization. The only
thing on a kaizen champion’s mind is lean. He or she can help train
employees on the fundamentals of lean and kaizen. The kaizen
champion is responsible for monitoring the changes made through
kaizen events and keeps employees aware of upcoming events. 
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3. Train employees.
Employees in Company A, including operators, need to understand
fundamental lean and kaizen concepts such as 5S, standard work,
visual management, waste reduction, and takt time. As time goes on,
more and more employees will begin to understand the importance
of lean and kaizen, and a culture of change agents is created.

4. Hold monthly meetings.
Company A’s kaizen committee should meet once a month and
schedule kaizen events. All kaizen events should be scheduled four
weeks in advance for planning purposes. Team members should be
selected two weeks in advance, to allow them to plan accordingly
and so that their managers can prepare for their absence. Vacation
time can be verified to ensure that team members are available for
the event. This two-week time frame allows the team members to
make arrangements at home if the team is to work an off shift.

5. Conduct kaizen events.
Kaizen events are used to implement continuous improvement on
the factory floor. Holding an event every month will help the organi-
zation’s culture evolve into one of continuous improvement. Before
anyone can go back to the old ways of working, another kaizen event
is going on. Over time, new standards and procedures will be cre-
ated and resisting change will become harder. 

6. Develop vision and focus.
The keys to implementing lean are vision and focus. Company A
had some vision, but no focus. Permanent changes will not happen
if a company simply “grazes” along with improvement initiatives. A
company can be staffed with the best lean talent, but without the
infrastructure to encourage and sustain improvements, the grazing
will continue. Developing a company kaizen program to act on this
vision and focus is essential to lean success.

Kaizen and Kaizen Event Implementation was designed to serve two
purposes. First, it is a valuable book for plant managers and middle
managers who are relatively new to lean and are looking for guidelines
to create an infrastructure for continuous improvement. Second, it can
be used in organizations that have just started their lean journeys and
need new ideas to accelerate their programs. Plant managers, engineer-
ing managers, lean champions, and even directors can use Kaizen and
Kaizen Event Implementation to jump-start lean in their organizations.
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Kaizen and Kaizen Event Implementation is an essential tool for your
company and can be used to develop a powerful and long-lasting con-
tinuous improvement journey for all readers. It is my hope that you find
tremendous value in this book and will use it as your field guide for
implementations for the life of your organization.
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Introduction

xix

Lean is not a “program”-based concept. This makes understanding lean
difficult for many professionals because we all like nice step-by-step
guidelines. In its simplest form, lean is about removing waste or non-
value-added effort in a company. Removing or reducing this waste is a
never-ending battle. By continually focusing on waste reduction, a com-
pany can react better to the needs of its customers and also operate at
more efficient performance levels. To understand the phenomenon of
lean, one must learn the tools within the philosophy and see how they
are intertwined. Kaizen is one of those tools. Kaizen and lean are often
confused; many people think that kaizen is lean, but it is only a part of
the lean philosophy. 

The most commonly used lean tools are

• Kaizen 

• 5S 

• Standard work

• Setup reduction and quick changeover

• Kanban

• Quality at the source

• Total productive maintenance (TPM) 

Kaizen 

Kaizen is a Japanese word for “continuous improvement.” Kaizen
involves all employees in a company focusing on process improvements.
This first piece of the lean journey is often confused with lean itself, but



kaizen is not lean. Lean is about removing waste; kaizen is about contin-
uous improvements. Kaizen is part of lean. This book focuses on kaizen
and the use of kaizen (continuous improvement) events.

5S and the Visual Workplace

5S is a methodology of organizing, cleaning, developing, and sustaining
a productive work environment. The 5Ss are

• Sort: the act of removing all unnecessary items from the work area

• Straighten: organizing what is needed so everything has a home and
its identity and location are clearly marked

• Scrub: cleaning everything

• Standardize: maintaining consistency in the visual workplace

• Sustain: maintaining improvements and continually improving
upon them

A visual workplace is one with no clutter and better visibility of prob-
lems so that employees can be more proactive. Items such as tools,
parts, documentation, and supplies can be easily located for quicker
access. 5S alone is an extremely powerful improvement tool for produc-
tivity, quality, and safety, but also for general appearance and increased
morale. Like kaizen, 5S is just part of lean.

Standard Work

Another powerful improvement tool is standard work. Standard work is
essentially “best practice.” It is an agreed-upon set of work procedures
that establishes the most efficient, most reliable, and safest methods and
sequences for each process and each worker. In a standard work envi-
ronment everyone has clear roles and responsibilities. More important,
people and machines are used to their fullest potential, and workloads
are evenly spread out. For instance, work content required in each
workstation on an assembly line should be outlined in detail, and
cycle times should be as even as possible. This allows for better flow,
and it places the same workload on each individual. If one operator
has 5 minutes’ worth of work in a workstation and another one has
31⁄2 minutes, then they are not evenly balanced; either the person with
5 minutes of work is overloaded, or the operator with 31⁄2 minutes of
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work is underloaded, depending on the flow requirements. The time of
the person with 31⁄2 minutes of work is not maximized; hence the com-
pany is less productive.

Material handlers should have specific routes and routines and assigned
areas of responsibility. A person operating a piece of equipment should
follow certain setup and machine-run tasks, and this work should be
associated with a time standard. To ensure higher productivity and bet-
ter use of time, the machine operator needs to follow this standard
work. Standard work is supported through the proper documentation of
work instructions that outline the requirements of the work. These
instructions could be in the form of assembly instructions, setup
instructions, changeover instructions, material handling maps and
routes, cleanup procedures, and start-up procedures. The list can go on
and on. Standard work is an integral part of lean and must be incorpo-
rated at some point.

Setup Reduction and Quick Changeover

Reducing setups and the time associated with changeover is an absolute
must in a lean environment. Setup by definition is non-value-added.
The customer is not willing to pay for the extra time or cost your organ-
ization incurs performing it. Changeover is the process of setting up a
machine, equipment, or a production line for another process or prod-
uct. This time is downtime during which no value-added work is being
performed. Many factories have excessive setup times when machines
or processes are not operating. Companies can create a lot of problems
with long setup times.

Excessive work in process (WIP) and finished goods can accumulate.
Rather than changing over more frequently, the manufacturer simply
builds more than is needed, knowing that the downtime will be signifi-
cant. This is a “what if” scenario in that there is anticipation of orders
or of future need for the part or product. The problem is not output; it is
the long changeover time. Extra inventory can add to the internal cost
of the organization. The cost of added inventory is not simply the cost
of the parts; an entire infrastructure is required to maintain and control
it. It requires people, floor space, racks and shelving, software, forklifts,
paperwork, and computers. Inventory can get damaged while in stock,
or entire lots can be manufactured incorrectly and the problem may not
surface for months, when the item is pulled to place an order—when

I
n

t
r

o
d

u
c

t
i
o

n

xxi



it’s too late. So reducing the time associated with setups and
changeovers is extremely important in a lean journey.

Kanban

Kanban is a material replenishment system that incorporates signals,
pull instructions, visual cues, bins, carts, containers, etc., to help coor-
dinate material and parts transactions throughout the factory and with
suppliers. Material and parts are kept in specified quantities and con-
tainers when needed. Implementing a kanban system will help your
company reduce the amount of inventory and help predict better flow
of material. It will help simplify scheduling and improve productivity. 

The amount of material or parts for each kanban item depends on prod-
uct volume, size of the part, lead time from the stockroom, supplier
lead times, supplier quantities, market trends, and variations in your
model mix. Each kanban system, like all lean systems, must be tailored
to each business model and structure. There is no “one size fits all.” 

Quality at the Source

Quality at the source is an approach to quality that places the responsi-
bility for catching errors in the hands of the operator, or at the point of
build. Successful implementation of this lean tool requires a major shift
in how supervisors and operators look at quality. Quality is not just the
responsibility of the quality control department. The process in which
the product is manufactured must be set up to allow production line
workers to recognize errors before they become defects. The develop-
ment of a proactive culture is needed in quality at the source, and a
mind-set of error prevention rather than reaction to problems should
be taught. 

Line workers should be required to perform specified incoming and out-
going checks on every unit or with reasonable frequency. The produc-
tion line or work area should have the proper quality-check tools as
well. When operators check their work and their coworkers’ work, the
chances of a defect occurring diminish rapidly. Once the product
reaches a midline or final inspection point, it should pass with no
issues. It will take some time to change the mind-set of the workers who
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may have just relied on end-of-line checks to ensure quality. In this lean
system, quality is everyone’s job.

Total Productive Maintenance (TPM)

If you have a factory that uses machines and equipment, TPM will be a
very valuable lean tool. TPM is a preventive maintenance (PM)
approach that creates employee ownership and encompasses proactive
machine upkeep. First of all, machines, tools, and fixtures should be set
up for fast changeovers, easy operations, and preventive maintenance.
You have to train your operators properly in setup, changeover, and
running the equipment, including the necessary safety and cleanup pro-
cedures. Avoid purchasing cheap and potentially unreliable equipment.
Although there is a short-term cost savings, in the long run the initial
savings will be lost to downtime, poor quality, and missed delivery
dates, and the equipment could jeopardize worker safety. 

A TPM program should have three levels. The first level is the TPM
required by the machine operator. These tasks include daily cleanup
and checking operating conditions such as fluid levels, heat, and power.
First-level TPM is relatively simple and should be performed daily. The
second level of TPM is the work performed by a maintenance depart-
ment less frequently, maybe once a week or month, depending on the
machine’s use. Sometimes second-level TPM requires a total or partial
teardown of the machine for repairs or replacing parts. The third level
of TPM is the work performed by the manufacturer of the machine.
This may be done once or twice a year. All levels of this TPM program
are worth the investment in time and money to ensure that your equip-
ment can operate at optimum productive levels and last the length of its
life cycle.

The Seven Wastes

The purpose of a kaizen event is actually quite simple: to remove or
reduce waste. I say reduce because there is no such thing as a waste-free
workplace. With what has already been mentioned in this introduction,
you can probably put some of the pieces together. The concepts dis-
cussed are implemented to reduce waste, and can be done through
kaizen events or any other kaizen-related activities. Let’s go over the
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seven wastes, as they are the focal point of all improvement initiatives
and the reason this book was written.

• Overproduction: The act of producing more than is needed, before it
is needed, and faster than is necessary. Overproduction is by far the
most common type of waste in an organization, and it can breed
other wastes. 

• Overprocessing: This occurs when it is hard to see when something
is complete. For instance, grinding, sanding, and polishing can be
overdone, because a sense of completion is hard to gauge from one
person to the next. Redundant effort or steps, and excessive check-
ing and verifying, are examples of overprocessing. If operators need
to unpackage parts from suppliers on the production line before
installing those parts, they are overprocessing.

• Motion: Unnecessary movement of people in the plant or in the gen-
eral work area, such as looking for parts and tools, leaving the work
area for any reason, and physically moving products and parts.
Motion is probably the second most common waste.

• Waiting: When manufacturing and operational process are out of
synchronization, people and machines are idle.

• Transportation: Movement of material (raw material, WIP, and
finished goods).

• Inventory: Excessive levels of raw material, WIP, and finished goods
in correlation to throughput time and delivery requirements. 

• Defect/rework: Quality errors that have become costly and were not
prevented.

In the course of your lean journey, you will learn of other lean philoso-
phies and tools that can be used to reduce waste.

How you use and mix these tools depends on your culture, company,
and processes. More important, they are all simply part of the lean phi-
losophy. This book is dedicated to teaching you about kaizen and
kaizen events. The first chapter will outline a company’s struggle with
how lean is applied in its organization. As employees juggle multiple
projects, deal with day-to-day issues, and are asked to wear many hats,
finding time for lean is difficult. The chapter will then dive into the fine
detail of kaizen and kaizen events, comparing the two and showing you
common mistakes made in developing a kaizen program. 
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The concept of a company kaizen program is then described in Chapter
2. Topics will include the kaizen event steering committee and a kaizen
champion who is 100 percent dedicated to continuous improvement.
It will also discuss tracking and scheduling kaizen events as well as
kaizen communication. This chapter will give you information on how
to piece together the program that will embrace ongoing change.

The next chapter is entirely dedicated to discussing the kaizen cham-
pion. A kaizen champion is essentially the lean torchbearer and is in
place to help drive all lean and kaizen initiatives. The selection or
recruitment of this person should not be undertaken lightly. It is a high-
profile position, and the person in it can make the difference between
having a moderately successful lean journey or a very successful one.

Chapter 4 is dedicated to kaizen event preparation, including event
timelines, team selection, team leader selection, team objectives, and
kaizen event supplies.

The first four chapters lay the groundwork for the remainder of the
book. Chapters 5 and 6 will describe how to use kaizen events for the
implementation of 5S, standard work, kanban, and a new line design.
They will help you see how kaizen events are used for implementation
and ongoing improvements to your organization. Each kaizen event con-
cludes with a formal presentation, called a report out, and a tour. It is
important to invite as many employees in the company as possible to
this report-out session so that the team can discuss their accomplish-
ments and how they improved the performance and culture of the busi-
ness. Chapter 6 will conclude with this information.

Finally, Chapter 7 is dedicated to a case study from a company called
Samson Rope Technologies located in Ferndale, WA, and Lafayette, LA,
which used the information from this book to begin a lean journey.
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When companies make the decision to embark on a lean journey, they
frequently have a few misconceptions about the endeavor. First of all,
some believe that lean is a program with definable starting and ending
criteria. In addition, this “program” is supposed to have clear direction
and paths that dictate what to do and when to do it. If lean is incorpo-
rated with this mind-set, the chances of failure are very high. The con-
cepts of lean and kaizen are incorporated into business in a manner that
is right for the company. If I compared how each of my clients has
adopted lean, I would find one definable similarity: They started. Once
a lean journey begins, who knows where it will go? In lean, there is no
fixed path or one-for-all guideline. 

I am not implying that lean journeys do not involve setting goals for
improvement such as increasing productivity, reducing scrap, improv-
ing on-time delivery, reducing inventory, or decreasing throughput time,
for example; but how each company works to accomplish these types of
metrics is different. You cannot adopt one organization’s practices and
apply them to your own organization in exactly the same way. I often
see this confusion when teaching the “phenomenon” of lean. People
struggle to connect the dots and see how it will work in their organiza-
tion. It is this first misconception I would like to discuss in this chapter.

1
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Kaizen

Kaizen is a Japanese word for “continuous improvement and incremen-
tal change.” The philosophy of kaizen is about involving everyone in
the organization to focus on overall organizational improvements. The
cornerstone of lean manufacturing is removing waste to better respond
to the needs of the customer in regard to on-time delivery, competitive
cost, and better quality. More important, kaizen emphasizes developing
a process-oriented culture that is driven to improve the way a company
operates. Think of the number of processes that exist in a company.
A process generally has a starting point and an ending point. To clarify,
the process of manufacturing and assembling a product starts with fab-
ricating and processing parts from raw material; then those parts are
fitted together to make the final product. This is a simple and crude
example, but my point is that the process by which these products are
built ends at some point, or else there would be nothing tangible
remaining. Let’s apply this concept to an administrative/office environ-
ment. There is a process by which a purchase order is created or a con-
tract is generated. Both processes have a start and an end, when the
purchase is completed and sent to the warehouse or production floor,
or when the contract is signed by both parties. 

By removing waste, an organization becomes more productive, ensuring
that it is serving the customer’s needs. This will bring a financial gain to
the organization, but you cannot sell lean to a culture if you are only
promoting its cost savings. Let’s be honest; reduced cost, better quality,
and on-time delivery will not encourage all employees to change the
way they think. The philosophy of kaizen brings much more to the
table. Changing company culture is an ongoing battle, and you want to
address issues that may arise early on. So in essence, kaizen is about
coaching and mentoring people to become better at what they do in all
aspects of their work. Buying expensive pieces of equipment or soft-
ware will not bring the cultural change you need to make lean success-
ful. These types of expenditures usually create a one-time improvement
with minimal effort. By no means does this imply that there is no need
for capital expenditures, but kaizen does not mean spending a lot of
money. 

So to refer back to what I previously wrote, there is no perfect road map
for dealing with company culture, and it is this culture that will deter-
mine your level of success and distinguish your company from other
organizations.
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People of Kaizen

Some companies place the responsibility for process improvements on
manufacturing engineers and managers. These individuals generally
come up with the initial ideas to improve a work area, conduct the
analysis and preplanning, and then implement the change. Production
workers feel that the new process is being “pushed” on them because
they were not given the opportunity to suggest improvements. This is
not the case across all spectrums, but it is still a very common practice.
In kaizen-based organizations, process improvements involve everyone
from executive leadership down to the entry-level production worker.
This includes the creation of the improvement idea, process analysis,
preparation phases, implementation, and training. The kaizen philoso-
phy not only encourages production workers to suggest improvements
but requires that they do so. This can be difficult for some leaders to
swallow because it essentially means relinquishing some of their
authority in the improvement process. I have come across many plant
and other upper managers who find it difficult to delegate decision
making for the company. The most successful lean journeys occur, how-
ever, when upper and even executive managers back off and provide an
environment that fosters change. When people are allowed to speak
openly and make changes from their own perspectives, the possibilities
are endless. Managers who allow and encourage this behavior will see
far more progress in their organization’s lean journey than those who
tend to make all the decisions themselves.

Leaders of Kaizen

How do kaizen and lean fit into a company’s vision? A common illusion
that business leaders have is that lean is the one and only business
strategy for the company. Lean is indeed a business strategy, but it
should not be the all-encompassing focus. As organizations develop
their overall vision and focus, lean has to be a major role player. Again,
the concepts of lean and kaizen, when all is said and done, deliver
value to the customer in terms of cost, quality, and delivery. A com-
pany’s culture must be driven to continuous improvement because it
benefits the customer. Delivering that value is difficult because each
customer is different and expectations are always changing. Lean trans-
formation is one tool for achieving better customer relations, but there
are other tools in a company’s strategy, such as improving supplier rela-
tions, training and mentoring employees, adding product lines, and
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capturing new markets and business segments. These are examples of
possible “pillars” that would be part of a larger strategy. One of those
pillars is lean/kaizen.

Becoming a leader of kaizen takes time because leaders are part of com-
pany culture just like engineers, maintenance personnel, and produc-
tion workers. Transformation into a kaizen leader does not happen
overnight. As I mentioned in the preceding section, kaizen leaders must
learn to release some of their hold on authority and give it to everyone
in the company so that change and improvements can spread through
the organization. Next, kaizen leaders must not focus on the financial
gain from lean but rather on using kaizen to help develop their people. 

In my previous book, Lessons from a Lean Consultant, I wrote an entire
chapter called Lean Leadership Made Simple. The mentality of com-
pany leaders who practice negative management techniques—working
their people long hours and using them as cogs in the wheel—is devas-
tating to the lean journey. Allow me to summarize from that chapter. 

My personal experiences in the lean field have taught me a lot of valu-
able things, especially how to treat people. The companies I have
assisted quickly realized that a new approach to leadership was needed
to ensure success in their lean endeavors. I was by no means a perfect
employee in the years leading up to starting Kaizen Assembly, and in
fact I was a bit resistant to lean as well. However, I always maintained
the belief that my resistance was normal and appreciated my great lean
leaders. How we treat people in our lean journeys is the cornerstone of
lean leadership.

I took all that I learned from my experiences and use it now to lead
companies in a manner that seems fair and just. Organizations embark-
ing on lean need effective leaders who understand the importance of
employee contributions and how much their efforts and attitudes affect
the success or failure of a company. Certain corporate leaders need to
realize that although aggressive practices may result in short-term finan-
cial success, they also place the company on the path toward a precari-
ous future.

Lean leaders are only human beings; therefore, they typically conduct
themselves in a manner that reflects their personality. If individuals are
generally grumpy and negative to change, their management techniques
will reflect those characteristics, and they will affect the morale of oth-
ers through their body language as well as their words. Individuals who
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are happy and positive tend to lead in the same manner. Lean leaders
who do not let negativity influence their actions will create a following
of positive thinkers. 

Management techniques reflecting personalities can be categorized in
the following ways. Poor lean leadership definitely results in lack of
motivation, poor performance, high absenteeism, and, ultimately, high
employee turnover. Poor lean leaders are easily recognizable because
they have some or all of the following characteristics: They are focused
on their own personal needs rather than the professional needs of their
team; they are pessimistic rather than positive; they are poor listeners;
they are lazy or lack motivation; they are stubborn or closed to new
ideas; they are slow to adapt to change; they are blamers rather than
responsibility takers; they provide bad or unclear direction; they have
no idea who their people are; they are secretive; they are never avail-
able; their doors are always closed; they fear failure; they do not stand
behind their people; they have difficulty developing their employees;
they exercise leadership by control, manipulation, and coercion. None
of these qualities is helpful in successfully engaging people in lean.

Effective lean leadership is not based on control, coercion, and manipu-
lation. Lean leaders are focused on the future rather than the past. They
gain respect by their ability to inspire others to work toward specific
goals. Effective lean leaders help others to become better people; they
create workplaces that attract good individuals, and they keep their
workers happy, motivated to pursue excellence, and focused on contin-
uous improvement. 

Kaizen is simply a mind-set and philosophy of ongoing change and
improvement. As a lean practitioner I am often asked how to deal with
resistance to change. There is no perfect template or guideline for deal-
ing with people. You and your company have to work continually with
your employees and provide the support and accountability they need
to mold them into your own change agents.

Benefits of Kaizen

Kaizen teams are created to provide a quick and positive impact on the
organization. Each team member is handpicked according to his or her
ability to make both measurable and nonmeasurable improvements.
Kaizen events teach people the concepts of teamwork, meeting dead-
lines, interacting with different personalities, and pursuing excellence
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as a whole, and they open up employees’ creativity. Professional and
personal relationships are developed during kaizen events that continue
after the events are over. These are examples of nonmeasurable benefits
that allow the organization to develop a culture driven toward continu-
ous improvement. The other side to kaizen events is more measurable:
Teams make improvements to key metrics that not only benefit the com-
pany from a performance perspective, but ultimately improve the rela-
tionship with the customer in regard to better cost, on-time delivery,
and improved quality.

Kaizen Events

Learning the theory behind kaizen is important as you begin your lean
journey. Now let’s talk about how to turn that philosophy into action.
Often called a rapid improvement project, a kaizen event is a set time
frame that is scheduled to allow a group of employees to come to
together and implement lean and remove waste. The core of this book
outlines how to create a company kaizen program and, more impor-
tantly, how to schedule, conduct, and follow up on kaizen events. 

Kaizen events are structured time-wise and are very project-based.
However, companies can get into a mode where they only wait for the
kaizen events to make improvements. This is called event-lean. Kaizen
events allow for the “shock and awe” effect and can positively impact
company performance, but the test of an organization’s ability to keep
the momentum going is to identify waste removal opportunities in
between kaizen events. 

Ideally, a company should try to get to the point where it can conduct
kaizen events every month. Don’t expect to do this in the first year.
Maybe scheduling kaizen events once a quarter or every other month is
best in the beginning. It depends on your culture, production schedules,
and what other important projects and activities are going on in the
company. My job in this book is to provide you with information that
will allow you to schedule monthly kaizen events. As time goes on, you
will become better at planning and conducting them. 

Many organizations use kaizen events but still cannot create a culture
that embraces change, and many improvement efforts fall short of their
cultural and financial goals. The reason behind this is that the company
did not have the infrastructure in place to keep everyone involved,
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motivated, and, more important, wanting more. Kaizen events can
become annoying to some if the events are disorganized and under
management that does not support the efforts. Management must set
clear direction on why kaizen events are important and place specific
goals in front of each team. I will outline these important ingredients of
the program in this book.

Common Mistakes Made in Kaizen Events

Kaizen events require focus and solid up-front planning. A company
will have to allocate resources and invest time and money in the pro-
gram. Kaizen and kaizen events do not require a lot of money, but in all
honesty, money will be spent. However, the rate of return will be phe-
nomenal. Kaizen teams also need goals placed before them to provide
challenge and excitement. Never walk into a kaizen event without team
goals at some level. Here are some common mistakes made in planning
and conducting kaizen events:

• Lack of communication

• Lack of planning

• Poor team selection

• No goals

Lack of Communication

Communication will be addressed in greater detail in Chapter 3, but
allow me to describe it a little here. The mistake that organizations
make is not communicating to all employees that lean and kaizen are
going to be a way of life. As kaizen events are scheduled, they must be
made known and their importance understood. Everyone should know
when the events are to take place, who is on the team, who the team
leader is, what area has been selected, and the goals and objectives for
the team. This way the factory will know who will be relieved of their
normal responsibilities to focus on the kaizen event. Ongoing communi-
cation about lean projects shows commitment from leadership, and that
kaizen events will not go away. 

A couple of years ago I was discussing a potential partnership with the
manager of a plant that manufactures lighting fixtures. This organization
had been conducting kaizen events and was three years into its lean
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journey. The conversation led to the importance of ongoing events and
communication. The manager believed in basically saturating his peo-
ple with information about kaizen events, and regardless of other orga-
nizational activities, an improvement project was always scheduled. In
his words, “hell or high water, we are having a kaizen event.” Before
the culture could revert to established routines and business as usual,
another kaizen event was coming. Ongoing information about the
progress of the lean journey is essential to keeping the lean fire lit.

Lack of Planning

Solid up-front planning is critical to the success of kaizen events. When
I was a young industrial engineer learning about lean, I came into con-
tact with many consultants and trainers. Some of the earlier kaizen
event teachings did not emphasize the need for preplanning. The leader
was supposed to walk into day one of a kaizen event and do the train-
ing and analysis on that day. Very little preparation was done, and as I
used this philosophy, I saw how it negatively affected the results of the
project. Some kaizen events require very little preparation and others
involve prior analysis. In Chapter 4 I will break down the key tasks that
should be completed prior to kaizen events, starting at four weeks
ahead all the way down to the day before the event. 

The number of preplanning activities will vary depending on the kaizen
event. Analyzing waste, conducting time studies or process mapping,
and analyzing flow may be necessary to establish a current state.
Supplies such as floor tape, bins, racks, signs, paint, and labels may
need to be ordered. Maybe the company wants to bring in employees
from sister plants or from suppliers to be part of the event. Tools and
equipment might need to be reserved or rented. It is important to think
about these things ahead of time to ensure that everything is ready for
the event.

Poor Team Selection

Selecting the right employees to participate in a kaizen event—gather-
ing a good mix of talents and disciplines—is the single most important
aspect of any event. As previously mentioned in this chapter, lean and
kaizen involve everyone, so your kaizen teams will be different every
time. A mistake that is often made when putting together kaizen teams
is not selecting people from the production line. Operators and
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frontline personnel possess intimate knowledge of the process and
product, and creating their early buy-in is a key ingredient to sustaining
improvements. Each team will need a maintenance person, line opera-
tors, engineers, managers, material handlers (if applicable), and maybe
another office employee. The number of team members will depend on
the complexity of the kaizen event and what needs to be accomplished;
I will discuss this in greater detail in Chapter 3. By having a diverse
kaizen team, you enable the group to come up with a greater variety of
improvement ideas than would probably come from a team consisting
of just managers and engineers.

No Goals

A company kaizen program is established and in place to act as a foun-
dation for making and maintaining improvements. Part of this founda-
tion is creating goals. Kaizen teams need clear goals and objectives from
the company. The ultimate goal of lean is to fulfill the needs of the cus-
tomer. Outside of developing positive and healthy relationships, the
customer’s expectations come in the form of the three business drivers:
cost, quality, and delivery. The job of an organization is to find the com-
petitive balance among the three. If an organization is meeting or
exceeding the expectations of on-time delivery, the cost of products and
services, and the quality of services for its customers, then it is focusing
on the right things. So how is lean connected to cost, quality, and deliv-
ery? And with respect to kaizen team goals, what type of metrics should
be improved? Figure 1-1 illustrates the connection between improving
metrics and improving the customer’s expectations. All of the metrics
can negatively or positively affect cost, quality, and delivery. The goals
for each kaizen team should focus on at least two of these metrics since
they are directly connected to the customer.
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Figure 1-1 Metric connection



Metrics

Productivity

Productivity is improved when more products are made and more serv-
ices are provided with less effort. The less material, parts, manpower,
time, utilities, paperwork, processes, and steps that are needed, the
more costs can be reduced. Quality is improved because the opportuni-
ties for error are decreased. Fewer steps mean faster throughput and
better delivery. Kaizen teams should always pursue productivity
improvement goals.

Inventory/WIP

There are essentially three types of material: raw material, partially fin-
ished goods, and 100 percent finished goods. Sheet metal, the raw mate-
rial, can be cut into small pieces such as brackets, plates, or covers.
These parts then become work in process (WIP) and can be placed into
a product and moved on to another processing step. Partially completed
products move through various stages of assembly or processing until
they become a finished product ready for sale. Regardless of the stage
that this material is in, it costs money. Inventory should be kept at a
minimum throughout the plant regardless of its phase in manufacturing.
Manufacturing processes should be short with minimal steps so that
unnecessary WIP does not build up. WIP can hide quality errors that
may eventually lead to rework. Kaizen teams can focus their efforts on
reducing inventory levels and WIP. Obviously a lower level of inventory
can reduce cost, but it can also improve quality by creating better visi-
bility of problems that can potentially hide in excess WIP. And large
clumps of WIP are stopping points or slow-moving points that can
adversely affect delivery. 

Quality

Improving quality is essential to maintaining and acquiring customers.
The last thing you need is to be known as a supplier of poor products
and services. I feel that people in general are loyal to quality over any-
thing else. A small percentage is looking for the cheapest deal, but
when it comes down to it, quality prevails. 
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Quality starts with the culture an organization has developed, particu-
larly a mind-set of proactive error prevention rather than reactively
dealing with problems. Errors will occur if human beings are part of the
manufacturing process. Even in highly automated environments,
machines and equipment require human interaction such as setup,
maintenance, programming, cleanup, and changeover. An automated
process’s output is only as good as the human input. 

The concept of quality at the source is an effective lean approach to
quality that places the responsibility for checking and rechecking the
product at the point of build. Frontline production workers need to
check the product at various stages of manufacturing to ensure that
errors are being caught. Errors are cheap; defects are not. Operators
must perform certain incoming and outgoing checks throughout the
process. They should check work done in the previous process, or by a
previous worker, then perform their own task, and then perform a qual-
ity check on the work they just did. Quality at the source results in a
tremendous improvement in overall quality. When checks are per-
formed throughout the process, multiple eyes are on the product. This
results in a product that is virtually error-free by the time it reaches a
more formalized inspection point at the end of the line. Self- and
successive checks are very common in a lean journey, but only correct
implementation of these checks will ensure that they are performed.
Kaizen team goals for quality could be to reduce scrap costs, rework
hours, and testing errors, for example. These measures will definitely
reduce costs, the end product will be of better quality, and with fewer
mistakes and rework, promised delivery dates are attainable.

Floor Space

Manufacturing companies often overuse their existing floor space as
unneeded items begin to accumulate. Also, processes themselves are too
long and too wide, which results in longer paths for parts and products.
Over time, less space is available for production and growth. Sometimes
manufacturers come up with plans to physically expand the existing
building to accommodate new product lines and products. I say you
should “lean it out first before adding.” Kaizen teams can focus on
reducing the amount of floor space being used for current processes.
Once space is better used, new product implementations or capacity
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increases can take place. When floor space use is reduced, cost is
reduced because companies begin to take proactive approaches to buy-
ing items for the production floor, purchasing only when something is
really needed. Quality is improved because less clutter means less
chance for part damage. Better use of floor space means smaller and
simpler processes that will help in meeting delivery requirements.
Fewer complications, less distance, and fewer physical obstacles equal
on-time delivery.

Workstations

Depending on the type of operation, companies may use a traditional
manual assembly line with workstations. If you are a machine shop,
you could have computer numerical control (CNC) machines, mills,
drill presses, and other types of computer-controlled equipment. Maybe
your process includes work areas where production workers simply
have a place to work. Regardless of the type of work area on the factory
floor, the right numbers of people, machines, and stations are essential
for better performance. Sometimes it is simply a question of creating a
better ratio of people to machines, more efficient equipment utilization,
or increased uptime. That right mix needs to be effectively associated
with demand.

Station reduction or better use of stations goes hand in hand with floor
space use and productivity. Having fewer stations means less “stuff”—
fewer workbenches, parts, shelves, tools, paperwork, fixtures, lights, etc.
Using the appropriate number of workstations limits the number of peo-
ple in the process and therefore decreases the opportunity for error.
Again, I am not implying job loss, just smarter use of people and the
work they perform. Kaizen teams can have a goal of reducing the num-
ber of workstations, consolidating processes, or coming up with a more
balanced workload among operators. Reducing the number of worksta-
tions reduces the cost associated with extra items and too much labor.
Quality is improved and work content among workers is balanced and
better defined, so work areas can be better used. Fewer stations and
processes required to complete products mean faster delivery.

Travel Distance

Longer than needed processes generate plenty of waste. Longer produc-
tion lines and part flow paths require more people, extend lead times,
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and add inventory. Travel distance is 100 percent linked to delivery. It
takes more time for something to travel 300 feet than 30 feet. The longer
a product is in the building, the more money it costs. As an example, I
led a kaizen event where the team was required to reduce travel dis-
tance by 30 percent. It was a reasonable goal, and the team focused their
waste reduction efforts on achieving that goal. After they calculated the
correct number of workstations for the assembly line, balanced the work
between stations, and converted to single-piece flow, travel distance
went from 350 feet to 50 feet. By eliminating 300 feet of travel distance,
the team reduced the throughput time by 82 percent, from 11 hours to
2 hours. Think about the customers waiting for their products on these
lines . . . delivery, delivery, delivery! 

So, kaizen teams can have travel distance reduction goals based on the
respective product line. Cost is reduced simply because it requires less
effort to complete the product. Quality is improved because there is less
distance to travel and fewer chances for error. And delivery—well, I
think I have said enough about that.
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A

Action items
5S, 84
champion follow-up, 52–53
Samson Rope Technologies,

Inc., 119
standard work events, 102–103,

106–107
tracking, 31–33

Alternatives to champions, 53–54
Analyzing collected data, 64
Area selection, 70
Assembly lines

standard work events design,
102–104

time and motion studies, 93
Audit system

5S events, 88–89
Samson Rope Technologies,

Inc., 120

B

Balancers, tool, 105
Balancing, line

reviewing, 100–101
rules, 97–98

Benefits of kaizen, 7–8
Budget

managing, 47
tracking, 30–31

C

Cabinet limitations, 80
Capturing work content, 95
Case study. See Samson Rope

Technologies, Inc.
Champions, 39–40

alternatives, 53–54
choosing, 47–49
costs, 49–50
need for, 40–41
overview, 24–25
purpose, 54
responsibilities, 50–53
skill sets, 41–47

Changeover skills for champions, 45
Classrooms for training, 50
Cleanup procedures, 88
Closing out standard work

events, 110
Coating department in Samson Rope

Technologies, Inc., 123
Collected data, analyzing, 64
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Collecting data
5S events, 77
current state, 44, 64, 73
time study, 94

Color for tower lights, 109
Communication

common mistakes, 9–10
developing, 33
newsletters, 34–35
Samson Rope Technologies, Inc.,

116–117
suggestion boxes, 35–37
systems updating, 61, 72

Communication boards
champion responsibilities, 51
description, 34

Company cultural change, 4
Company kaizen programs, 17–18

champions, 24–25
communication, 33–37
event steering committees. See

Steering committees
tracking. See Tracking

Completing Samson Rope
Technologies, Inc., 122–124

Conference rooms, 63
Costs of champions, 49–50
Cross-functional teams, 47
Current productivity evaluation, 57
Current state, collecting, 44, 64, 73
Customer complaint information, 57

D

Daily walk-throughs, 88
Data collection skills for

champions, 43–45
Date tracking, 28
Dead space, 79
Deadlines

action items, 32, 84
red-tag removal, 78

Design ideas, 64
Distance, travel, 14–15
Diversity in teams, 47
Documenting work content, 94–96

E

Effective time in standard work
events, 92

End-of-day cleanup procedures, 88
End-of-day meetings, 99, 102, 119
Engineers

responsibilities, 5, 17
on steering committees, 19–20

Errors, eliminating, 13
Estimating spending, 59–60
Event-lean mode, 8
Event supply box

5S events, 80
constructing, 71
Samson Rope Technologies,

Inc., 117
for supplies, 60, 63

Events overview, 8–9
5S. See 5S events
champion skills, 43
common mistakes, 9–11
metrics, 12–13
schedules. See Schedules
selection, 26–27
standard work. See Standard

work events
steering committees. See

Steering committees
tracking. See Tracking

External options for champions,
48–49

F

Facilities managers on steering
committees, 22

Finalizing team members, 62–63, 72
5S events, 69

area selection, 70
audit sheets, 88–89
champions for, 42–43, 54
communication system

updates, 72
current state information

gathering, 73
incentive programs, 90
maintenance, 84–85
meeting space selection, 72
outside assistance, 72
plant and general manager

meetings, 74
Set in Order and Scrub events,

79–83, 86–87
Sort events, 74–79, 85–86
spending, 71
Standardize events, 83–84
supplies, 71, 74
sustaining tips, 87–90
teams. See Teams
tracking sheets, 89
updating supplies and outside

resources, 72–73
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Floor space reductions, 13–14
Floor taping and designations

5S events, 80, 83
standard work events, 108

Follow-up for action items, 52–53
Food preparations, 66

G

Garbage cans, 79
Gathering data

5S events, 77
current state, 44, 64, 73
time study, 94

General managers
meeting with, 65, 74
on steering committees, 19

Goals, 11
establishing, 59, 71
tracking, 30

Green color for tower lights, 109

H

Highest sample removal from time
studies, 96

Hiring costs for champions, 49–50
Human resource managers on

steering committees, 21–22

I

Incentive programs, 90
Internal options for champions, 48
Internal quality information, 57
Inventory, 12, 98
Investments in champions, 49

K

Kaizen Assembly: Designing,
Constructing, and Managing a
Lean Assembly Line, 34, 111

Kaizen overview
benefits, 7–8
leaders, 5–7
overview, 4
people, 5

Kickoff meetings, 98–99

L

Leaders, 5–7
champion responsibilities, 52
selection, 28, 58–59, 70–71
standard work events, 103
tracking, 28

Lean overview, 3–4
champion skills, 42
leadership, 5–7
Samson Rope Technologies, Inc.,

115, 124–125
transformation to, 5–6

Length, tracking, 28
Lessons from a Lean Consultant, 6
Line balancing

reviewing, 100–101
rules, 97–98

Line designs
champion skills for, 46
standard work events, 102–103

Line operator input, 35
Lowest sample removal from time

studies, 96

M

Machine shop projects, 104
Maintenance events

5S, 84–85
Samson Rope Technologies, Inc.,

120–122
standard work events, 102, 104

Maintenance personnel on steering
committees, 22

Managers
improvement responsibilities, 5
meetings with, 65, 74
on steering committees, 19,

21–22
Manufacturing engineers

responsibilities, 5, 17
on steering committees, 19–20

Materials
champion skills for, 46
organizing, 83

Materials managers on steering
committees, 22

Measurable improvements, 7–8
Meetings

end-of-day, 99, 102, 119
kickoff, 98–99
with managers, 65, 74
midday, 103–104
monthly, 31–33, 51, 117
Samson Rope Technologies, Inc.,

112–113
space selection, 72
team, 64, 73–74
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Metrics
floor space, 13–14
inventory/WIP, 12
productivity, 12
quality improvements, 12–13
travel distance, 14–15
workstations, 14

Midday meetings, 103–104
Monitoring champion

responsibilities, 53
Monthly meetings

champion responsibilities, 51
Samson Rope Technologies,

Inc., 117
for tracking, 31–33

N

Newsletters
champion responsibilities, 51
description, 34–35
generating, 61, 72

Non-value-added work, 62
Nonmeasurable improvements, 7–8

O

Open action items
champion follow-up, 52–53
standard work events, 106
tracking, 32–33

Operations managers on steering
committees, 21

Operators
data collection phase, 95
input from, 35
on steering committees, 24

Ordering supplies, 60–61
Outside assistance, scheduling,

61, 72
Outside resources, updating, 63,

72–73

P

Painting, 80–81
Parts organization, 83
Parts rack signs, 107–108
People of kaizen, 5
Performance evaluation, 57
Planning events

common mistakes, 10
scheduling, 33

Plant managers
meeting with, 65, 74
on steering committees, 19

Pre-event goals, 30
Preplanning

standard work events, 92–98
tracking, 29–30

Presentations
5S Events, 84
standard work events, 110
tools, 104–105

Previous results, meetings for, 32
Process analysis, 93–98
Process/department/work area

selection, 56–57
Process-oriented cultures, 4
Production managers on steering

committees, 21
Production supervisors on steering

committees, 23
Productivity

evaluating, 57
improvements, 12

Project management skills for
champions, 47

Purchasing managers on steering
committees, 22

Q

Quality improvements, 12–13
Quality managers on steering

committees, 20
Quick changeover skills for

champions, 45

R

Rapid improvement projects, 8
Red color for tower lights, 109
Red-tag campaigns, 75–77
Red-tag removal procedure

deadlines, 78
standard work events, 101–102

Red-tag sorting activity, 77–78
Red-tag teams, 99–100
Removal, red-tag, 78, 101–102
Report-out presentations

5S events, 84
standard work events, 110

Responsibilities
champions, 50–53
tracking, 31

Results
monthly meetings for, 32
tracking, 30

Retractors, tool, 105
Room selection, 63
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S

Sales and output evaluation, 56–57
Samples in data collection, 96
Samson Rope Technologies, Inc.,

111–112
area events, 127–128
audit and tracking system, 120
cells and splicing, 117–120
coating, 123
communication, 116–117
completing, 122–124
event supply box, 117
implementation training,

113–114
initial meeting and tour,

112–113
Large Rope area, 125–127
lean assessment, 115, 124–125
maintenance, 120–122
monthly meetings, 117
progress, 128–129
return visit, 114
steering committee, 116
strategy sessions, 115

Schedules, 55–56
collected data analysis and

design ideas, 64
communication system

updates, 61
current state information

gathering, 64
events, 33
food preparations, 66
outside assistance, 61, 72
plant and general manager

meetings, 65
process/department/work area

selection, 56–57
room selection, 63
spending estimates, 59–60
supplies, 60–61
supply placement, 64
teams. See Teams
updating supplies and outside

resources, 63
waste analysis, 61–62

Scrub event
S5 events, 79–83, 86–87
standard work events, 102, 104

Selection
areas, 70
champions, 47–49
events, 26–27
leaders, 28, 58–59, 70–71

meeting space, 72
process/department/work area,

56–57
rooms, 63

Set in Order events
S5, 79–83, 86–87
Samson Rope Technologies,

Inc., 123
standard work events, 102

Setup reduction skills for
champions, 45

Seven deadly wastes
5S events, 71
champion skills for, 41–42
evaluating, 57
non-value-added, 62
Samson Rope Technologies,

Inc., 117
standard work events, 98

Shadow boards
5S events, 81–83, 86
standard work events, 105, 109

Shift walk-throughs, 88
Shine function, 104
"Shock and awe" effect, 8
Signs, 107–108
Skill sets for champions, 41–47
Sort events

5S events, 74–77, 85–86
red-tag areas, 77–78
Samson Rope Technologies, Inc.,

123, 125–127
Spaghetti diagrams

for area selection, 70
for current state, 45

Spending
5S events, 71
estimating, 59–60
tracking, 30–31

Splicing in Samson Rope
Technologies, Inc., 117–120

Standard work events, 91
action items, 102–103, 106–107
closing out, 110
end-of-day meetings, 102
floor taping and designations,

108
kickoff meetings, 98–99
line designs, 102–103
maintenance and Machine shop

projects, 104
midday meetings, 103–104
preplanning, 92–98
red-tag teams, 99–100
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Standard work events (cont.)
Scrub/Shine function, 104
shadow boards, 105, 109
subassemblies, 105–106
subassembly build levels, 108
tool presentation, 104–105
tower lights, 109
visual management, 106–107
workstation and parts rack

signs, 107–108
Standardize event, 83–84
Stations

overview, 14
signs, 107–108

Status tracking, 31
Steering committees, 18–19

human resource management,
21–22

maintenance and facilities
management, 22

manufacturing engineering
management, 19–20

operations and production
management, 21

operator representatives, 24
plant and general

management, 19
production supervisors, 23
purchasing and materials

management, 22
quality management, 20
Samson Rope Technologies,

Inc., 116
Stopwatches for time and motion

studies, 94
Straighten process, 78
Strategy sessions for Samson Rope

Technologies, Inc., 115
Subassemblies, 105–106, 108
Suggestion boxes

champion responsibilities, 52
description, 35–37

Suggestions evaluation, 57
Supplies

5S events, 71
ordering, 60–61
organizing, 83
placing at gathering space, 64,

74
updating, 63, 72–73

Surfaces, evaluating, 79
Sustaining tips for 5S events, 87–90

T

Takt time, 92–93
Taping work areas

5S events, 80
standard work events, 108

Team leaders
champion responsibilities, 52
selection, 58–59, 70–71
standard work events, 103
tracking, 28

Teams
common mistakes, 10–11
cross-functional and diverse, 47
finalizing, 62–63, 72
goals establishment, 59, 71
meeting with, 64, 73–74
sorting, 75–77
spending time in chosen area,

63, 73
tentative lists, 57–58, 71
tracking, 28–29

Tentative team member lists,
57–58, 71

Time, line balancing by, 97
Time and motion studies, 62

champion skills for, 44
standard work events, 93–97

Tool balancers, 105
Tool boards, 81–83, 86
Tool chest limitations, 80
Tool presentation, 104–105
Tool retractors, 105
Touch time, 92
Tower lights, 109
Tracking, 25–26

5S events, 89
action items, responsibility,

and status, 31
budget and spending, 30–31
champion responsibilities, 52
date and length, 28
event selection, 26–27
event team leaders, 28
monthly meetings for, 31–33
pre-event goals, 30
preplanning and preplanning

responsibility, 29–30
results, 30
Samson Rope Technologies,

Inc., 120
team members, 28–29
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Training responsibilities, 50–51
Training rooms, 63
Travel distance, 14–15

U

U-shaped cells, 102–103
Updating

communication systems, 61, 72
supplies and outside resources,

63, 72–73

V

Value-added work, 62
Value stream mapping (VSM), 44, 62
Visibility

5S events, 86
champion skills for, 42–43
standard work events, 106–107
tools, 79–81

Volume requirements, 92

W

Walk-throughs, 88
Waste analysis, 61–62
Waste elimination, 4. See also

Seven deadly wastes
Work area selection, 56–57
Work content, documenting, 94–95
Work flow skills for champions, 46
Work in process (WIP), 12, 99
Work surface evaluation, 79
Worksheets

champion responsibilities, 52
tracking, 25–26

Workstations
overview, 14
signs, 107–108

Y

Yellow color tower lights, 109
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