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Why did I write this book?
“In theory, there is no difference between theory and practice. But,
in practice, there is.” 1 This book offers practical solutions for the
most significant problems, which could arise when using Kanban.
For Kanban practitioners, this book offers motivation to expand
Kanban within your business.
Why another book about Kanban when there is already “Kanban
Change Leadership”? Good question! In our first book, Kanban
Change Leadership, Sigi Kaltenecker and I presented a short introduction of Kanban with an emphasis on establishing Kanban within
your company. Our priority was to discuss, in practical terms, the
essentials of change management and how to design and implement
a Kanban system. Implementing a Kanban system, however, is only
the beginning of a long journey towards continuous improvement
in your organization.
The title, Practical Kanban: From Team Focus to Creating Value,
is a good indication of what you can expect from this book. I
am a Kanban practitioner. I was not completely happy doing pure
research at the university despite the work being very satisfying,
because the results of the research were never implemented in the
“real world”. I often thought that I had great solutions without a
corresponding problem. Once I started working as a Kanban trainer
and consultant, this was no longer an issue. In 2015 alone, I was
involved in over 100 Kanban System designs and implementations.
Since 2008, when I started my Kanban career, I have worked on
several hundred Kanban Systems. After the implementation of a
Kanban System, I often return to the company some time later,
1
see also Klaus Leopold & Siegfried Kaltenecker. Kanban Change Leadership: Creating
a Culture of Continuous Improvement, John Wiley & Sons Inc, 2015.
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analyze the system and hold improvement workshops. Experience
has shown me there are typical problems that continually occur
within Kanban implementations. When I understood the problems,
I was able to offer better solutions. I began to catalog the solutions
for these problems, and eventually had a library of solutions for all
possible issues. This book brings structure to my experience and
solutions and makes them available for everyone to use.
Which problems seem to continually pop up in Kanban implementations? The following questions provide a good summary:
•
•
•
•
•

Are we using Kanban properly?
How can we improve our Kanban?
How can we scale our Kanban?
How can our work become more predictable?
What should we work on next?

Chapter 1 reviews the fundamentals of Kanban. Advanced users
may roll their eyes and think, “Yeah, we know this already.” Regardless, take time to review the basics because lack of improvement in
your Kanban implementation could be rooted in a misunderstanding of these fundamentals. The questions
•
•
•
•

Why are we using Kanban?
What is a workflow?
Why should we limit the work in the system?
Where can I use Kanban in my company?

are answered in this chapter.
Chapter 2, Using and Improving your Kanban, dives into the
practical side of Kanban. The road to poorly implemented Kanban
is paved with good intentions, as perhaps you have experienced
within your organization. Complaints are made about a project
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taking too long, Kanban is implemented, WIP (Work in Progress)
limits are established and it is assumed the work will automatically
be finished sooner. When project completion time doesn’t improve,
the culprit is almost certainly based on the wrong work being
limited. In this chapter, I discuss properly setting WIP-limits and
give you tips and tricks about Kanban visualization, WIP-limits
and workflow. I’ll also show you, through personal experience,
how to learn from obstacles, how to deal with bugs and how to
avoid bottlenecks. The end of this chapter answers the question:
Which Kanban meetings are useful and how can we organize them
effectively? This chapter should bring ideas for improving your
Kanban system and help you determine if your Kanban system is
implemented correctly.
Kanban is rarely implemented with a “big bang”, meaning there
are not, all of a sudden, hundreds or thousands of people in a
company working with Kanban. More often it begins with pilot
teams who gather experience using Kanban, and if they are not
completely inept in their undertaking, the first positive changes
occur. The thinking often goes; if a little Kanban is good, more must
be better, right? The Kanban consultant/trainer cries tears of joy
at the prospect of so many billable hours, because dozens (maybe
even hundreds) of teams will need to be converted to the Kanban
system. This is great for the consultant, less so for the company.
In the best-case scenario, the company’s performance levels remain
the same, although more likely the performance levels will decrease.
In Chapter 3, I’ll discuss why this is the case and present a typical
example of how to better implement Kanban on a large scale.
Chapter 4 is completely dedicated to forecasting. Customers and
employers want to know, and rightly so, when they can expect work
to be completed. This requires predicting the future, which is never
easy, because there can be so many different outcomes based on
factors which we cannot control. Fortunately, some outcomes are
more probable than others, and we can use this to our advantage
when preparing a forecast for work completion. The beauty of
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this approach is no time is wasted on guessing. With a little data,
you can prepare a forecast which is far more accurate than most
estimations.
In principle, a good situation is one where there is a lot of work in
the idea pool, backlog or option pool of a Kanban board, meaning
demand for your products and services are higher than your capacity to supply them. Hopefully there will always be more demand
than supply, because more supply than demand, i.e. employees
without work to do, will inevitably lead to personnel reductions. We
need to appreciate the circumstance of having more demand than
the capacity to meet it, which immediately leads to the question:
What should we work on first, and which work can wait? I answer
this question in Chapter 5. I do not claim, however, to present the
only proper method of prioritization, as there are many different
approaches, each with their own advantages. In this book, I use Cost
of Delay as my favorite approach. At the beginning of a Kanban
implementation, I recommend using the Cost of Delay prioritization
method because it shifts the focus to the value of the results rather
than the cost of development. Time receives a price tag, which
allows economically sound decisions to be made. When the idea
of economy of delay has been completely embraced by the entire
group, you can begin to expand your toolkit of prioritization methods and risk evaluations. The bottom line: Prioritization is nothing
more than making a decision based on your risk assessment.
In Chapter 6, I give a report about the eventful Kanban journey
of the STUTE Logistics Company. Their IT manager, Holger Reith,
transformed his department within 18 months into a high-performing group. Before implementing Kanban, they were a “typical” IT
department: lots of open tickets and requests, long waiting times
and an improvement process in need of improvement. Today, tickets
arrive in a regulated workflow and the automated forecasting
informs the customer when the work will be completed. Employees
can bring ideas for improving the order of tasks to be completed
which ultimately determine the Cost of Delay. The improvement
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process of the IT department at STUTE Logistics mirrors many of
the topics in this book and I am pleased to be able to share their
story. This practical example of a Kanban implementation, which
shows the ideas presented in this book being used on a daily basis,
is the perfect conclusion to my book.
By the way: You can find supporting materials to help you implement the ideas presented in this book at www.practicalkanban.com.
Klaus Leopold
Vienna, April 2017

1. Why do we use Kanban?
A participant from our Applying Kanban training in Bangkok
tweeted, “Increased team performance can lead to decreased system
performance”. At such moments, I breathe a sigh of relief because
the participants truly understand the message: Kanban is not a
method for optimizing teams. Assuming Kanban is a team optimization tool already limits the possibilities of using Kanban for
your organization. This is, without question, the biggest misunderstanding which continually manifests itself when I’m working with
companies or doing workshops and trainings. Although the biggest,
it is only one of many. I get called in by companies to help them
with their Kanban implementations and see their Kanban boards.
I observe how the employees build their boards with gusto and,
unfortunately, false supposition, and know it’s time to take a step
backwards. At such times, it’s necessary to gather the users, review
the principles and practices, and clarify exactly what it means to
use Kanban.
Like any new method, Kanban has become a trend, which in itself
brings risks. Whether brought on through their own actions, or
through greater economic crises and upheavals, companies search
for the next magic elixir which can solve all of their problems in
economically unstable times. The elixir being used at the moment
is Agile. Companies hope to find success by implementing Agile
practices and, at some point, realize just following the rules of a
few practices is not the same as using them. Behind every method
stands an abundance of knowledge and insights from principles and
assessments which need to be understood in order to use the method
successfully.
This is exactly what I experience with Kanban; all hopes are put
into one method. Several times a month, I observe highly motivated
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people in their various companies develop, within two days, the
most amazing Kanban systems. These works of art, composed of
colorful Post-It® notes, perfectly drawn columns and swim lanes,
hang on the wall and are proudly observed by the team. “I really
hope Kanban can make us faster” or “Hopefully Kanban will help
us somehow” are statements which commonly follow. While these
statements slowly move to the back of my mind, I imagine the daily
routine in such a company. The team sits in a semi-circle in front
of the Kanban board as a member takes a red Post-It® and writes
“Block: Test Infrastructure not ready” and proceeds to the board
and places the Post-It® on a ticket in the Test column, turns around
and sits down again. His colleagues confusedly look at him, often
followed by an awkward silence, until someone finally asks, “How
does that help?”
Surprisingly, or perhaps not so surprisingly, it doesn’t help anything. Just because you have visualized something with creativity
and colorful pieces of paper does not mean the weak points in your
system magically disappear. Have you ever been able to lose weight
by just sitting next to an exercise machine? Whether it’s a treadmill
or a new method for working more effectively, the effectiveness
does not come from the purchase. To be effective, it must be used.
People are the driving force behind every transformation. The other
parts, whether it be the home trainer or Kanban, are nothing more
than tools. This is the point I wish to convey about Kanban. It
is a tool to help you see the weak points in your system and
generate better value for your customer. Sometimes the Kanban
board immediately reveals the problem, and often the solution, at
the same time and sometimes the sticking point reveals itself more
slowly. The Kanban board is only as useful, however, as the people
who are willing to see the problems and understand that they must
invest time and energy to bring about the change they seek. When
they have understood this, they can think about improvements, and
make precise and deliberate decisions about their system under two
conditions:
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1. The participants develop their own process instead of blindly
implementing “Best Practices”. “Best Practice” is, in any case,
a dubious concept because it assumes to have explored every
single option and determined the best of all of them. Even
if you’ve attended many Kanban workshops or trainings to
understand how to improve your system, you still must do
the work yourself.
2. The participants understand their problem before they start
thinking about the solution.
Nevertheless, one of the greatest weaknesses in management today
is the haphazard installation of a solution without truly understanding the underlying problem. The focus on solutions does
not make the company more adaptable to the uncertainties and
emergencies of a complex world. When Kanban doesn’t hold up to
the expectations of management, the problem is not with Kanban,
but rather with lazy management and their preconceived notions
about improvement. If you are searching for a To-Do list, or a few
simple steps to remedy your issues, don’t even bother trying Kanban
and move on to the next trendy method.
Toyota Production System: What is correct?
Many ideas of Kanban in knowledge work originated from
the Toyota Production System (Ohno & Bodek, 1988). Toyota
willingly showed their production system to anyone interested. However, the production system is only a snapshot of
the current solution to the given production requirements,
problems and challenges. Many visitors did not understand
this point.
Mike Rother, in his book “Toyota Kata”, tells the story of a
friend who traveled to Japan several times to visit a Toyota
factory (Rother, 2010). On his first visit, he observed how the
assembly line workers took pieces off of rolling shelves which
were filled with parts from different car models. The worker

Why do we use Kanban?

4

could pull the appropriate components from the shelf based
on the model of car which was rolling down the assembly
line. Through the use of these rolling shelves, several different
models of cars could be assembled on the same line, and many
automakers copied this system.
Several years later, Mike Rother’s friend returned to the
same factory, but the rolling shelves had been removed. The
component parts for each car were arranged in a kit which
rolled down the assembly line with the appropriate car. When
the car arrived at an assembly point, the worker need only
reach into the kit to retrieve the necessary part.
Mike Rother’s friend was indignant. He asked his Toyota
host which approach was the correct one, but the host didn’t
understand the question. The host answered, “When you were
here the first time many years ago, we were assembling four
different car models on this line. Today we assemble eight
different models on the same line - it was not possible to
hold the various components for each car model on one
shelf. Not to mention that we wanted to achieve a one-piece
flow. Whenever you visit us, you see the solution which we
developed for a specific situation at a given point in time.”

What problems are we trying to solve?
When I get a request for a consulting, I try to steer the conversation
so the following questions are answered: Why does the company
want to implement changes? What problems are they trying to solve
by implementing these changes? As long as these questions remain
unanswered, every method - Kanban or not - will run into a brick
wall. Without answers to these questions, it is impossible to define
the parameters which measure improvements after implementing
the method. Look at Figure 1.1 and ask yourself which system you
think is better.
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Figure 1.1: Which system is better?

In both charts, the x-axis is the cycle time in days and the y-axis
show the frequency of each cycle time. By calculating the average
cycle time, we see that System 1 makes a delivery every 20 days
and System 2 makes a delivery every 35 days, so clearly System 1 is
faster than System 2. Faster is always better, correct? What if speed
is important, but something else was more important than speed?
Let’s look at the two systems again from a different angle.

Figure 1.2: Speed versus Predictability - what is better?
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In Figure 1.2, the x-axis shows the deviation from the average cycle
time in days, giving us a different aspect of the systems being
compared. System 1 makes a delivery every 20 days on average, but
with an uncertainty of +/- 11 days. On the other hand, the owners
of System 2 can deliver in 35 days, and the customer can be assured
that they receive their product within +/- 2 days of their delivery
date. Thus System 2 is more predictable. So, which system is better?
You probably have already noticed that neither system is better
unless we know in which context and in which industry these
systems are used. In the automobile industry, for instance, the
production start of a new model begins on a target date. Before this
target date, all of the components - which can be as many as 10,000
individual components - for the new model must be developed.
Once in production, the result of this development is reproduced.
Any additional delay to beginning production would cost an arm
and a leg. Predictability is, in this case, the only criteria to evaluate
the fitness of the development department for the purpose of
developing a new model. In contrast, speed of delivery would be
more important for a software start-up because the customers want
to see new features more quickly, even if quality is perhaps still
slightly lacking.
The real question is, what is important for the customer? Each
company, and each entity within a company, fulfills a specific
purpose. For some companies, the purpose is to make money as fast
as possible. Other companies prefer to be in the market long-term
and believe in offering the customer - whose purchases pay the bills
- better service. The internal processes of the company should be
aligned to whichever purpose they serve, thus giving the customer
what they want and need. In addition, a company must recognize
what type of service a customer values. By which fitness criteria
(Anderson, 2013) does a customer evaluate the type of service? The
fitness criteria often are, but not limited to:
• Delivery time
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Predictability/Adherence to delivery schedules
Quality
Security
Compliance with regulatory requirements.

Good fitness criteria, from the customer’s view, are those which
are definable and measurable. In reality however, such criteria for example, efficiency, agility or quality - are terminologies which
each person defines and understands differently. When I set up
Kanban in a company, I often hear the employees discuss their
expectation of increasing efficiency in the organization. Great, but
at what point is the company more efficient? Efficiency is a general
term that needs to be specifically defined since the idea of efficiency
is different not only for each company, but for each person. In
such cases, I pose the following question: What do we want to
improve with Kanban and how can we measure our improvement?
By persistently repeating this question, the empty umbrella terms
of efficiency give way to tangible, quantifiable metrics.
In the intensive process of determining objectives and their related
fitness criteria, it also becomes clear that you cannot have everything, and priorities must be set. From an insider’s point of view,
quick delivery and high employee workload are rarely achievable,
even if it appears that way when compared to other companies.
Even shorter delivery time and predictability are polar opposites flight traffic is the best example of this. Pilots typically fly slower
than what is technically possible because flying faster brings no
advantage. The airlines must hold to their flight plans and adjust
their flight times according to the air traffic at the destination.
Therefore, the airline does not use flight speed as a measure for
successfully completing a flight; rather, the pilot must fly at the
correct speed so he can land at the destination airport at the planned
time. In the automobile industry, a supplier would permanently
damage the customer relationship by delivering component parts
a week earlier than requested and needlessly using up precious
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storage space. Just because something can be done doesn’t mean
it makes sense to do so.
Good customer service provided by a company is always linked
with a deliberate decision to define the focus points of that customer
service without sacrificing improvements to their development.
This assumes that you know your customer, first of all, and understand them, second of all. Understanding the customer is usually
where the company invests the least amount of energy. I often
observe this in companies where the customer is never mentioned in
meetings, and if they are, it is in the context of being a nuisance. In
classical change management, the customer receives her 15 seconds
of fame through the prominent placement of her name on the first
Power Point slide - by the Org Chart slide, the role of the customer
has been forgotten. Wanting to understand the customer is the
basis of every improvement and, therefore, is also the point of the
question as to why we want to work with Kanban.
If a company wants to makes themselves ready to use Kanban, they
need to find their own answers to the following questions:
1. How do we find out what the customer wants?
2. Once we know what our customer wants, how will we fulfill
the requirements? What must our workflow look like to
generate value for the customer?
The answers to the first question are addressed by methods such
as Discovery Kanban www.discovery-kanban.com or practices like
Lean Startup, Lean UX and Design Thinking. This is fascinating
material and highly recommended if you truly want to understand
your customer. The focus of this book, however, is to answer the
second question. We assume that a company has already answered
the first question and knows what the customer values. The next
step is to build a work system which can fulfill these customer
values in the best way possible.
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We have already established, that Kanban - like any other method
- cannot work wonders just by existing. No method or framework
could ever be suitable for every single company in the world. Why,
then, should Kanban be an appropriate tool for solving question 2?

1.1 Building Ships in a Workflow
Kanban is not always intuitive. Occasionally at the start of a Kanban
training, before the participants can settle into a comfortable state
of listening and learning, I will tell them… nothing. Instead I begin
with an exercise - difficult to describe in writing, but I’ll give it a
try. For the next few minutes you can feel like Aristoteles Onassis:
time to build a ship!
A Workflow Experiment: Folding Paper Ships
What you will need:
• A stack of paper
• A stopwatch
• At least six people, but no more than 12 people, in a
single row (designates the work system)
– The first person in the row (work system) is
responsible for passing the paper into the system
one piece at a time.
– The last person in the row (work system) is
responsible for timing the work.
How to proceed:

10
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Figure 1.3: Ship Building Setup

• The people in a work system sit side-by-side at a table
(make sure the table is long enough).
• With the exception of the next-to-last person, each
member in the work system is responsible for a maximum two folds of the ship, regardless of the total
number of people in the system, and each fold (activity)
is distinct for each work system member. I define
an activity to be the individual steps or actions
which are executed in a work system that at the
end produces tangible value. An activity can have
many different forms - in this experiment it denotes
the various folds needed to form a paper ship.
• The next-to-last person must complete several complicated folds.
• The last person time-stamps each completed ship.
The experiment is done in two rounds:
• Round 1: There is no limit to the work which flows into
the system. The members work according to the push
principle and, as soon as their work (fold) is completed,
move the ship to the next member.
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• Round 2: This round demonstrates the pull principle.
Only one ship at a time can be worked on in each
individual activity (WIP limit of 1). This means, as soon
as a participant has completed her activity, she raises
her hand and leaves her ship on the table in front of her.
She can only take a new ship into her activity when her
ship has been pulled into the following activity and the
ship in the previous activity is finished and waiting to
be pulled.
The following rules are used for both rounds:
• Ships will be worked in a strict First In, First Out (FIFO)
order; i.e, the ships will be worked on in the order that
they enter the system.
• Team members are not allowed to help one another or
improve the process. This might seem strange, but it
is important since we want to measure the difference
between the two rounds. If the process would be improved in the second round, we could not compare the
measurements between the first and second round.
• Work needs to be done quickly because we want to
maximize output. In economic terms, if each ship produced can be sold for ten dollars, then the goal is to
produce as many ships as possible in each round.

Push it! Everyone knows this situation well. There is endless
amount of work to finish and the salespeople pull in one order
after another. Ursula, from today’s training, gets the roll of Sales
Manager. Her job is to fold the piece of paper in half and pass
it into the work system. In the first round, she does this without
pause. At the beginning, everyone is still having fun and Harald,
the next one in line, only has to fold the paper in half. He’s pretty
swift and manages to pass the paper within half a minute on to
Anna, whose activity is a bit more complex because she needs to
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fold the corners towards the middle. The next member, Lisa, also
completes her activity deftly, but slowly a backlog of work starts
to pile up. As the pile gets larger, the laughter dies down and a
concentrated silence takes over the room. Everyone hastily folds
their ships to reduce their pile as quickly as possible, but before a
ship is even completed, two more have landed on the pile. Tom,
who sits at the end of the row and has to complete three activities,
has it the worst. I joke with him, “Hopefully you don’t break your
fingers,” as he continuously folds the ships one after the other. For
the first few seconds he keeps up the pace fairly well, when all
of a sudden two ships pile up, then three, then five until he has
a vast pile next to him: a textbook example of a bottleneck. Too bad
for Tom - everyone else is so busy doing their own activity that
nobody has time to help him. John, on the other hand, has an easy
job. He measures how many ships per minute are completed, starts
the stopwatch at the beginning of the round and each time a ship
leaves the final activity, he notes the time. I motivate the members
to work faster and faster because I can sell each completed ship for
ten dollars and I want to get rich!
After two minutes, I send a red piece of paper into our ship building
enterprise and give notice that it will be the last ship. Gradually each
member finishes her work, but Tom has a few minutes of work left.
While the members are waiting for Tom to finish his work, I give
them some food for thought. I tell them, “Don’t forget, in reality
you would need to continue working because there are always new
customer orders being placed.” Finally, Tom finishes the red ship
and sends it to John, at which point I say “Stop!” John measures the
cycle time (see the formula below) of the red ship:
Cycle T ime = Arrival T ime–2 M inutes
Arrival time is 5 minutes 18 seconds, so the red ship was completed
in the first round with a cycle time of 3 minutes 18 seconds.
Everyone gets a short break (Tom can shake his hands out), and

Why do we use Kanban?

13

then we’re off to the second round.
Pull it! The second round begins under different circumstances. In
each activity, only one ship can be worked on at a time, which
denotes a WIP limit of 1. Ursula, our Sales Manager, holds to the
guidelines exactly and sits calmly in front of her pile of paper. She
folds the first piece, then raises her hand. Harald pulls the piece of
paper from Ursula, completes his fold, then raises his hand. This is
the signal for Anna to pull the piece of paper from Harald, complete
her folds, then raise her hand. It reminds me a bit of a human “wave”
moving through a football stadium - a rhythm is established in the
assembly line: complete the fold(s), raise your hand, then pull the
next ship. Tom, who is the process bottleneck at the end of the row,
has less stress in this round because he can steadily fold his ships
to completion without ships piling up in front of him. However,
since Tom must make four folds to complete the ship, his tempo
determines the speed of the entire production line. That means, at
some point during the exercise, everyone must wait for Tom to
complete his activity before the next ship gets pulled. When this
happens, I comment (again) how each ship can be sold for €10 and
if the workers in our “factory” are staring at the ceiling instead of
working, we will soon go bankrupt. It is interesting to see what
the participants do while they are waiting for the next ship. Some
closely observe what is happening in the production line. Others
use the time to improve the quality of their work by carefully going
over the folds again. After two minutes, I send a red piece of paper
in to the system. At 2 minutes and 45 seconds, the completed ship
arrives at John - the cycle time is 45 seconds. Stop.

1.1.1 We Cannot Complete More Work, Even If
We Work Faster
Let’s review shortly: In the first round using the push principle,
everyone worked as fast as they could. In the second round, several
people had time to relax and just look around or used the time to
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improve their work. This can only mean the second round was less
productive, or-? I asked the participants how they felt after working
with the pull principle and I received the following answers:
• It was more relaxed.
• I was able to concentrate.
• We could work on quality.
These observations are interesting. I immediately note (since I’m
the boss of the ship company) that I believe I made more money
in the first round. In the second round, I claim that I had to
declare bankruptcy in because everyone spent their time staring at
the ceiling instead of working. How can we find out the amount
of money we made in each round? We examine the throughput.
Throughput tells us how much work - in our case the number
of ships - is completed within a given time. When I take, for
example, an average throughput of four ships per minute, and I sell
each completed ship for 10 dollars, I earn 40 dollars per minute.
Now the moment of suspense: we calculate the measurements from
John together. Can you guess how many ships were completed per
minute in each round? I draw a table on the flip chart. We need to
remove the first result from both rounds because the system was not
completely filled at that point. The final result is removed as well,
since it was a partial minute when the final ship was completed.
We are searching for the average throughput per minute, and the
first and last measurements would skew these results. We can now
calculate the average throughput of each round.
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Minute
0
1
2
3
4
5
Ø Throughput
Cycle time of
the red ship

Push with no
Limit
3
5
6
6
5
2

Pull with WIP 1

5.5 ships per
minute

5.5 ships per
minute

3:18 minutes

0:45 minutes

3
6
5

I love this moment - the participant’s faces are filled with looks of
bewilderment. How are these results possible?
• In both rounds, approximately five ships leave the work
system every minute.
• The second round using the pull principle was completed
more quickly, since the red ship was delivered after 2 minutes
45 seconds versus 5 minutes 18 seconds in the first round. The
cycle time was reduced by a factor of four, from 3 minutes 18
seconds to 45 seconds.
• Stress in the first round, free-time in the second round.
The participants understand the results as soon as I look towards
the end of the row in our ship building enterprise: there was the
bottleneck in the process (mind you, only the process - people are
not usually the bottlenecks).
Whether working in a push system or in a WIP limited system,
the bottleneck determines the throughput, because the work
is deadlocked latest at this point in the system. It doesn’t
matter how much work we dump into the system or how fast
the previous activities are finished: at the end of the day the
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amount of work completed is the same.

For managers in manufacturing plants, this is rudimentary knowledge. Even when folding our ships - our “manufacturing” plant - it
was easy to identify the bottleneck. In the area of knowledge work
the concept of a bottleneck is well-known, but it is often difficult to
easily identify the bottleneck. In knowledge work bottlenecks tend
to occur temporarily in one area and then move on to another area
because each piece of work done is almost never the same, i.e. a
different “ship” is produced each time. There are no two identical
customer orders in knowledge work, thus each requires different
amounts of work in the various areas each time value is created.
For example, one work item may require a majority of effort in
the analysis phase and less effort in the development phase, so you
might assume the analysis phase is the bottleneck. However, this
can change with the next work item.
Often too much energy is invested trying to overcome perceived
bottlenecks, when the obvious solution is usually overlooked: The
inflow of work can be limited and the resulting available resources
can be used to ease the bottleneck. Bottlenecks are discussed in more
detail in section 2.4.

1.1.2 We Have Enough Time for the Work We
Never Have Time For
Let’s look at it from an economic perspective: When we can sell
each ship for 10 dollars, we will earn the same amount of 55 dollars
per minute (5.5 ships/minute x 10$ per ship) whether we use a
push system or a pull system. Or think about the usual situation
in companies, where although employees are already working to
their limits, work continues to be added. Such a heavy workload
is, ironically, perceived positively within many companies. Since
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the bottleneck determines the throughput of the system, however,
it makes absolutely no sense to continuously increase the workload
because the system will not become faster or more productive; not
to mention in a push system, a large amount of capital is tied up in
the backlog of work in progress. In knowledge work, there is a lack
of awareness of this tied-up capital because the backlog is invisible
- mostly it is stored data which is no longer worked on.
W. Edward Deming would say, “It’s not about working harder,
it’s about working smarter” (Deming 2000). This is exactly what
happens in a pull system, because the work flows in only as fast
as the bottleneck allows. For one thing, workers in the system can
budget their time accordingly and second, they still have time left
over (which is, ironically, automatically interpreted as a bad sign).
So I ask my training participants, “What could we do with the free
time available while waiting for the bottleneck to clear?”
1. We could assist our colleagues at the bottleneck. In practice, one of the most common objections to this idea is
“We are not specialists for the bottleneck work.” The good
news is, that is beside the point of helping a colleague! It’s
going about easing the burden of work and this can be done
in many different ways. For example, you could take over
some administrative duties or go as a substitute to meetings
- those wanting to help don’t necessarily need to perform
specialized work. More important is that the colleagues in the
bottleneck can concentrate on completing their work. What
are the consequences? Even when a non-specialist assists
at the bottleneck, the throughput increases (see also section
2.4). It may be slower than a specialist (who is presently
unavailable) stepping in to help, but it still improves.
2. Is this even an optimal process? When everyone in a
department is working at full speed and, nevertheless, work
is being completed slowly, the fundamental question about
balance needs to be asked. It is possible that the manner in
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which the work is distributed and performed is not ideal.
In our experiment the imbalance was readily seen. While
every other process step only had one task to complete, at the
bottleneck there were three tasks to complete. Distributing
the work more evenly would resolve the bottleneck and the
throughput increases.
More throughput means more product can be delivered in the same
amount of time. As we saw in the ship experiment, the free time can
also be used to improve the quality of the work. One person would
be extremely happy when more product of better quality can be
delivered: the customer. The beauty of it is, quality improvements
stemming from employees reflections on the process during the
available free time, cost the company nothing. There is no need to
engage expensive process engineers or consultants (such as myself)
to take over contemplating what can be improved.
Slack offers an opportunity, with the same amount of output,
to identify and evaluate the weak points in a system, as well
as working on quality and finding ways for improvement. In
a non-limited system, these opportunities do not exist due to
chronic overload.

1.1.3 When We Set Limits, We Become More
Predictable
The stability and hence the reliability of a system are directly
associated with one of the least favorite topics in the business
world: estimation. In the classical overloaded push system with you guessed it - employees working to capacity, someone is given
the thankless job of making a project plan. So, the project planner
goes to the individuals, teams or departments and to each one in
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turn says, “I have a question. When will you be finished?” Each one
picks a number then doubles it as a precaution. The experienced
project manager adds the partial estimations together and multiples
it by three, just to be safe, and finally arrives at the delivery
date on which the product or project will most certainly not be
finished. Consequently, because the delivery date is so often missed,
the project manager preoccupies his colleagues, while in a system
where no work seems to get completed, by constantly asking, “How
much do you have left to do?” This question manifests itself in
supervisory measures, such as status reports, which require more
administrative work and prevents the employee from getting to the
real work, thus exacerbating the problem further. On top of this, the
employees are sent to an estimation workshop so they can finally
learn how to do estimation correctly, although the employees and
their estimating capability are not really the problem. The cause
of incorrect estimations is the amount of work in the system is
constantly changing. A reliable prediction method, regardless
which one, can only function on the basis of a stable system.
Nobody can give a valid estimation for when work will be completed in an unlimited system where new work is continuously
added that needs to be worked on immediately. In addition, people
are conditioned to estimate effort. They ask themselves the question
“How long do I need?” instead of focusing on the cycle time by
asking “When will it be finished?”
Think once more about our flow experiment: What would have
happened if I had placed the red piece of paper into the system after
15 minutes instead of two minutes?
• In the push system, a massive backlog would have formed
and we wouldn’t be able to say when the red ship would be
completed. We would only know that it would take much
longer - but how much exactly? In other words, this system
is unstable. The customer receives no reliable statement as to
when he will see his ship in the water.
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• In the pull system, the answer is simple: We know how much
work is in the system. This system is more stable. Therefore,
it is possible, through the use of estimation or forecasting for
example, to say when the work will be completed. Utilizing
a pull system for folding ships does not change the cycle
time. On account of this stability, the ship building enterprise can themselves, after 15 minutes, give their customers
reliable information about the completion time of the ship. In
knowledge work it’s not quite that easy because the scope of
the work varies, rather than the same object being built over
and over again. Nonetheless, in knowledge work a limited
system is a prerequisite for being able to say when a job will
be completed.

One of the greatest advantages of WIP limits for both the
worker and the customer is predictability. On-time delivery
is only possible when the amount of work which gets started
is limited, which results in a stable system.

1.1.4 When Everything is Important, Then
Nothing Is
Let’s assume the customer puts the red ship into our unstable push
system at the 15-minute mark. As a result, the cycle time increases
dramatically and after an hour the ship is only approximately 80
percent complete. The following exchange is what typically follows
in real world companies everyday:
Customer: “I could fold the ship together myself in two minutes and
you are telling me that after one hour it still isn’t finished? Hurry
it up!”
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Manager: “As you know, we place our focus on the customer.”
Which means the red ship gets top priority and is sent past all other
ships in the assembly line. Bad luck for the customers waiting for
white ships; they now have to wait longer. Thank goodness, the
red ship will be finished before the others - at least the impatient
customer is somewhat satisfied.
However, a company usually has more than one customer. The
possibility increases within an unlimited push system that there are
many unhappy, waiting customers who want their orders pushed
forward. At some point the system is flooded with red ships. What
happened?
• The advantage of priority at some point turns into a disadvantage. If more high priority red ships need to be built,
the normal priority ships will need even longer to complete,
although this is already the case due to the individual process
steps. Not only will the white ships take longer, production
of the red ships will also gradually slow down.
• When the system is eventually filled with nothing but high
priority red ships, priority no longer exists. If everything has
priority, then nothing has priority. The red ships now have
the same cycle time which the white ships had before, and the
white ships will most likely never be finished - at least until
someone makes it top priority. The entire system becomes
slower, again.
You would not believe the bizarre excesses which can occur from an
uncontrolled prioritization in the real world. In many companies, I
have seen not only priority 1, but also priority 1+ and 1++. When a
company reaches this stage, a task force is established, which itself
gets prioritized - a fascinating endless circle.
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If priority should be guaranteed to a customer, it is necessary
to limit not only the system, but also the priorities.

1.1.5 The Later We Begin, The Better For the
Customer
Let’s go back to our special customer who gave the order for a
red ship at the 15-minute mark. Since the ship building enterprise
hasn’t delivered anything and the world has continued turning in
the meantime, the customer wants something new after the fourth
activity. Now he wants a green ship. Remember our experiment:
in the first round the red ship entered the system after 2 minutes
and had a cycle time of 3 minutes 18 seconds. If the ship had
entered the system after 15 minutes, the cycle time would have
been approximately one hour. This means the longer you work in
an unstable system, the longer the cycle time becomes. On the other
hand, in the second round the cycle time remained the same because
the ships already in the system were completed before something
new was started.
In a push system, the following would occur: the customer’s red
ship would be taken out of the process and instead a green ship
would be placed at the beginning of a system which is already
overloaded. Not to mention the work already performed on the red
ship is wasted. That hurts the bottom line.
What would happen in a WIP limited pull system? Nothing. The
work on the red ship would have not started when the customer
changed their mind, thus there would be no economic loss.
One of the fundamental principles of a limited system is to keep the
work outside of the system as long as possible (Late Commitment).
The simple reason is once a job is started, it should be finished as
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fast as possible. Work that is being planned will not be stuck in
the system, because this would increase the cycle time. Instead, the
planned work is put on hold before entering the system. In Kanban,
this is known as the Option Pool. For the work system, the effects
can be advantageous:
• In the case where the customer changes their mind, the
likelihood of wasted work due to the Late Commitment is
reduced.
• The lower the WIP limit of the system is set, the shorter the
cycle time. Shorter cycle times reduce the probability that
the customer wants or needs to change something in the job
while it is being worked on.

With a limited system, we strive to keep the cycle time short
and at the same time start the undertaking of a job as late as
possible (Late Commitment). Thereby we reduce the risk that
job changes requested at a later time would make the work
already performed useless.

1.1.6 Local Optimization Brings Global Sub
Optimization
Imagine the individual activities of our unlimited push system for
building paper ships were performed by a team versus just one person. With everything else remaining the same, management decides
to perform a team optimization. The first two teams are chosen for
the optimization to use a new process to deliver faster than before.
Each week the selected teams improve their performance, their
throughput increases and the cycle time decreases. Management
happily pumps more jobs into the system - a reason to be satisfied
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with their decision. Why, however, does the cycle time of the entire
system suddenly increase?
The local optimization of the teams at the beginning of the process
has the effect that more jobs can be pushed into the system. As more
work is shoved into the system, the amount of work in progress
(WIP) increases. More work in progress means longer cycle time.
If a bottleneck is present in the system somewhere (and there is
always a bottleneck), it determines the total throughput of the work
system. The local improvement of individual teams results in the
entire system slowing down.
It is a firmly held belief in many companies that local optimization
has a positive effect on the entire system. In the Agile way of
thinking, the team is the focal point of optimization because the
value stream consists of building a team with representatives of
each required discipline. This leads to a false conclusion, because
rarely can a single team cover the entire value chain. In the current
theme of Agile scaling is this particularly clear: many companies
wanting to become agile believe they merely need to educate their
teams on agile methods to become an agile business. By no means
is this true. I am a fan of the organization theorist Russell L. Ackoff
from whom this timelessly valid statement stems:
“And therefore, the performance of the whole is never the
sum of the parts taken separately, but it’s the product of their
interactions.” (Ackoff & Gharajedaghi 1984).

Unless the newest miracle work improvement weapon is currently
being tested (such as Scrum or Kanban), the false belief of local
optimization manifests itself often in the form of objectives for a
single person or teams tied-in with bonuses or other perks. With
this indirect attempt at optimization, the pressure on the work
system is merely increased. In the best case, this has no effect
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on the overall performance of the system. Normally, however, a
decrease in performance over the entire system will occur. What
would the motivation be to help a colleague (in a different team
or department) at the bottleneck when the team itself is measured
exclusively on accomplishing their local objectives? The fact that
a team is only one element along the path of producing value for
a customer goes completely unnoticed. Local optimization is for
me a clear case of failed vision: the understanding of the system
as a whole is missing. Let’s look at local optimization from the
customer’s point of view. For them, it is completely irrelevant if
Team 1 or Team 2 works faster. Referring to the example of ship
building, this form of performance improvements brings no value
to the customer because a) they still have to wait for the entire ship
regardless of how quickly the individual activities are completed
and b) they have to wait longer for the ship to be finished because
Team 1 and 2 slow down the entire system with their performance.
Local optimization leads to global sub-optimization.
Perhaps you understand now why I get ruffled when Kanban is
described as a team method. Using Kanban solely for individual
teams or departments is, in many cases, shooting yourself in the
foot. Kanban best reveals its potential when initiatives for change
are removed from the team level and instead the optimization
considerations are applied at the highest overall level possible (more
on the Kanban Flight Level theme is discussed in section 1.4).
Visualizing is a central practice in Kanban for good reason. Above
all, at the beginning of a change initiative, visualizing helps to see
as much as possible from the system in order to answer two basic
questions:
1. How do we generate value for our customers?
2. Where do the problems lie in our system?
Had the management of our imaginary ship enterprise looked
at the overall picture, one thing would have become clear: The
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bottleneck is the point in the process where optimizations should be
implemented. In the ship experiment, the idea was proposed that a
single individual was the bottleneck. In reality, the same thinking
occurs. When people work in a system, then the optimizing must
occur at the people level. Thus, trainings and workshops are given
with the goal to make each person work faster, not the system as a
whole.
Naturally a person’s performance and how quickly she completes
her work is based on her abilities. I have done this experiment
hundreds of times on different continents with different people.
Regardless of where or with whom the experiment is done (with
the exception of the occasional extreme case, good or bad), the
throughput is always between five and six ships per minute - much
more or much less is simply not possible. Fascinating, isn’t it? The
result that the ship goes slower through the system does not lie
in the folding skills of the participant with the final task, rather
the participant has more work to do than the others, thus our
work system is the problem. Not only with the ship experiment,
but also in companies with which I work, I see the abilities of
individual people have an extremely small effect on the entire
output of an organization, unless these skills are part of a particular
specialization. Looking more closely, the bigger issues are always
with the work process, not with the people doing the work. The
goal of Kanban is not the local optimization of individual pieces of
a system, rather the improvement of the value stream from the time
of commitment (Work Agreement) up through the delivery to the
customer.
Local optimization, in most cases, results in a decrease of performance over the entire system. To improve the performance
of a system, the focus needs to be on the interactions between
the individual parts.
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At the end of the ship experiment, before delving deeper into the
principles and practices of Kanban, I always ask participants what
they can take away from this experience and what conclusions they
reached. Following is a sample of the answers I receive:
•
•
•
•
•
•
•
•
•
•
•
•

One should understand the processes used.
Throughput is determined by the bottleneck.
What is really important to the customer?
Implement WIP limits and observe the effect. Base decisionmaking on the most suitable WIP.
Prioritization should occur before work enters the system, not
when the work is already in the system.
Encourage and demand active management.
Without WIP limits there is no time for improvement.
With WIP limits, there is reduced stress with equal output/throughput.
With WIP limits it is possible to adjust to new requirements
even at a later time.
WIP limits results in more predictable and faster cycle times.
Even priorities need to be limited.
The focus should be on the entire system, not just pieces of
it.

1.2 Kanban: Long Live Evolution!
The goal of the ship experiment is to show the difference between
the two work systems. In one system, a consistent and continuous
workflow is never achieved because the rhythm is determined by
external pressure. The other system achieves equal, if not better,
results because it regulates the inflow of work into the system
through which a continuous workflow is then established. It is an
effective system, although there are many things in a flow-based
system that seems counter-intuitive. Some of these we observed in
the ship experiment (itself actually a flow experiment):
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• We are faster, even if we are not working at full speed.
• We have enough time for work for which we normally never
have time.
• We become more predictable when we set limits for ourselves.
• When everything has priority, then nothing has priority.
• The later we start the work, the better it is for the customer.
• Local optimization results in global sub-optimization.
I would like to come back, at this point, to the objection which
some participants bring up during the discussion about the flow
experiment. When we are talking about the use of Kanban, we are
not talking about industrial manufacturing, rather about knowledge work with unforeseeable complexities. The term “Kanban”
was made famous by the Taiichi Ohno designed pull system at
Toyota Production System and simply means “signal card”. During
the assembly of an automobile, these signal cards showed that a
production step had been completed and the next delivery of parts
could be received. Kanban systems, however, are not an invention
of the 20th Century. At the imperial garden in Tokyo, the number of
visitors allowed into the garden was controlled by the use of tokens
which were handed out at the entrance and collected again at the
exit (Anderson, 2010). This way, the number of visitors was limited
to prevent overcrowding in the garden, thus allowing each visitor
the chance for enjoyment and relaxation.
Knowledge work has very little to do with tangible objects: knowledge doesn’t lie around in half-finished pieces and we cannot
measure the workload based on the number of people hanging
out in a room. Obviously, the practices from Toyota cannot be
transferred directly into the area of knowledge work, but there
are system independent principles behind the practices which are
applicable to every work system. Every system has limited capacity,
thus limiting the work which gets started makes sense regardless if
the system is new software development, manual labor activities,
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or industrial production. Bottlenecks, as well, exist in every type
of system in the world. Whether it’s the imperial garden in Tokyo,
the production plant at Toyota or Kanban in knowledge work, the
crucial point in each system is:
a. creating value for the customer, and
b. the desire to keep the system flexible and look for ways to
continuously improve.
Kanban, in knowledge work, offers no rigid schema for process
improvement, since a rigid schema is geared towards a particular
delivery or output. If this were required, nobody would be successful at implementing Kanban, because no two companies or systems
are exactly the same. As you remember, each work process should
fulfill the customer’s wishes - making each process unique - and
cookie-cutter procedures do not work for unique processes. Kanban
is not a pre-defined or standardized process. In knowledge work,
Kanban is custom tailored to each system, allowing the flexibility
to define how it is implemented, without dictating what the end
product should look like. It is built upon evolutionary thinking;
start with the work you do at the moment, and improve it based
on the practices and principles which Kanban offers. In time, a
process which is specifically tailored to the needs of the individual
company, is formed.
Of course, this is completely opposite of what typically happens in a
company. In an artificially initiated process improvement, someone,
who often has nothing to do with the daily work processes, attempts
to invent an optimal work process to keep the company competitive.
As soon as the new policies are installed, process improvement is
considered finished.
Principles and Practices
Kanban, however, is a bit more modest. If everything within a
company was truly terrible, the company would have already
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fallen out of the market. As such, Kanban takes what already
exists, analyses the current situation, and builds from there, without
assuming to know how the employees should be working. Kanban
helps discover, in increments, how work processes can be improved.
When a company implements Kanban, it should be combined with
perpetual reflection: what was impacted by the last improvement?
Did it improve anything? If it was an improvement, let’s continue
with it - if not, let’s try something else. Best practices, which are
given as one-size-fits-all in many other methods, only occur in
Kanban, if at all, in the context of an individual company. The
idea of evolutionary improvement in Kanban is based on three
principles:
1. Start with what you are doing now.
2. Follow evolutionary improvement.
3. Promote leadership at all levels of the organization.
In discussions, I often notice that for many, the term “evolutionary”
sounds like a tactic for taking small steps. This is not necessarily the
case. Evolutionary doesn’t define how large or small the improvements need to be. Evolutionary simply means to analyze the current
situation in order to understand what is happening in the system
and adjust the desired degree of improvement accordingly. An
evolutionary improvement can certainly involve major changes: it
is possible, after the first draft of a Kanban system, that a completely
unnecessary process step is uncovered and can be immediately
eliminated. From the Kanban view, this is an evolutionary improvement because observing the system in its current state provided
the insight for the improvement. Nevertheless, this evolutionary
improvement is very profound. The introduction of visualization
and WIP limits is no small undertaking. It is a significant change
which must be clarified with the stakeholders (i.e. those who are
directly involved or affected by the process) of the system.
Such evolving and massive improvements need to be differentiated
from those which are nothing more than a repackaging of old habits
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under a new name. Kanban is perceived to be the new method to
solve all problems. As such, it also is put on the drawing board
and conceptualized for a “Big Bang” implementation, just as it was
done for other change initiatives which have failed. Management
works out a complete Kanban system and declares everything else
used till now as unnecessary. They throw the new system in their
employees’ faces and then demand improvement with this new
method. This may be done with good intention, but this is not
what is meant by evolutionary improvement. Even well-intended
changes, especially within rigid and hierarchical organizations,
seem like control and surveillance mechanisms to the employees.
Most likely, the initiators of the change are met with passive
resistance. The introduction of Kanban requires the agreement of
all those affected by its implementation, and is necessary for the
diligent preparation of a change initiative. Further details can be
found in my first book, written with Siegfried Kaltenecker, Kanban
Change Leadership: Creating a Culture of Continuous Improvement
(Leopold & Kaltenecker 2015). Designing a Kanban system with the
cooperation of all participants and their delegates is an essential
element of a successful Kanban initiative. Nonetheless, even these
systems are not meant to be forever, and are meant only for the
current state of affairs in an organization.
If the decision is made to follow evolutionary improvement, the
third principle of Kanban is unavoidable: Promote leadership at all
levels of the organization. I would like to share my perspectives on
this principle:
1. As already mentioned, Kanban can only be successful when
those directly affected are included in the initiative, and not
simply dictated to. The people who are meant to work with
the Kanban system need to be brought on board. This is the
point we discuss in Kanban Change Leadership: How do you
get those affected involved in order to create broad and stable
support for the start of the Kanban initiative?
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2. Evolutionary improvement only works with those people
who are directly involved with the daily activities. These
people know best what does and doesn’t work. In some
companies, employees may not feel free to speak about their
observations and ideas. When Kanban is introduced, the participants need to be encouraged to make recommendations
for improvement, and this functions best when there is an
honest interest in their views. Otherwise Kanban quickly falls
into the old paradigm of a small group of people telling a
larger group of people what needs to be done.
Kanban is not a top-down approach in which management knows
the best way to make improvements and directs the pertinent
measures into the company. Kanban is also not a bottom-up approach. This would be no different than a top-down approach, just
in the opposite direction, and this approach often fails because
the superiors may tolerate the initiative, but are not necessarily
convinced of its usefulness. A bottom-up approach would result in
local optimization and nothing more. All levels in the hierarchy of a
company should be involved in order to develop the Kanban system
to its full potential. As you remember, the point of using Kanban
is to bring value to the customer. Preferably, the goal is to have a
consistent, flow-based system which generates value. The system
should be able to show what can be improved, for the customer,
during the process of completing a project, product or service. There
are six practices in Kanban which facilitate the accomplishment of
this goal:
1.
2.
3.
4.
5.
6.

Visualizing
Limiting work in progress
Managing flow
Making policies explicit
Implementing fast feedback loops
Driving improvements based on methods and models
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Even if it sounds like a mantra, my experience has shown that the
following must be continually emphasized: Kanban is nothing more
than the implementation of these three principles and six practices.
It is not dictated how they should be implemented - it is not even
dictated that these principles and practices need to be implemented.
The beauty, and perhaps for many the tricky part, of Kanban is
like they say at Burger King: you can have it your way! It puts the
system under a magnifying glass and clarifies what is and isn’t in
the best interest of the company’s health. Kanban neither improves
nor worsens the situation in a company; rather it, at most, triggers
a reaction to something that is suddenly apparent. Whoever hopes
for a never-changing and ready-to-use paradigm from Kanban
should perhaps look for a different solution. In Kanban, thinking
for yourself is emphatically allowed!
Let’s take a closer look at the practices that can bring a flow-based
approach to knowledge work.
Visualizing
In our flow experiment, when the unfinished ships piled up and
the poor guy at the end of the assembly line nearly broke his
fingers folding paper, it was quite obvious where the bottleneck in
the system was. Problems in the manufacture of physical products
manifest themselves in ways that are readily apparent, such as
overfilled warehouses, poor quality, or warning signals from the
machines. In knowledge work, the object of improvement is concealed in the head of the employee. The usual scenario in knowledge
work is someone sitting in front of a computer and typing. What is
not obvious, however, is what they are working on, why they are
working on it, how long have they been working on it, how the
work is going, and whether or not everything is okay. We cannot
see where, in our work process, we should apply improvements,
and hence, we cannot see if our work system is fulfilling the
expectations of the customer. By visualizing the work, relationships
in the process can be revealed allowing for better decision making.
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Limiting the Work in Progress
The flow experiment vividly shows how a work system can calmly
operate when the amount of work started is limited. In the flow
experiment, we used a simple method to achieve a WIP limit:
each activity was allowed a maximum of one item at a time. This,
however, is not the only possible approach and, in many cases, a
WIP limit of one may not be feasible. What is the consequence
when we work in a WIP limited system? In the case of the Imperial
Garden in Tokyo, the visitors were forced to wait at the entrance
if all of the entry tokens were in use - the system had reached
its WIP limit. A WIP limited work system functions in much the
same way: eventually, the point is reached in which no new work
can be started until work within the system is completed. Hence,
the motto of Kanban is “Stop starting, start finishing!” The simple
economic consideration is that one piece of work which is 100%
completed brings more value than ten pieces of work which are
only 10% completed.
Managing Flow
WIP limits are the key to establishing and controlling workflow in a
system. Managing a workflow, however, starts with visualizing the
activities that a product (or its parts - such as features, user stories,
etc.) or service passes through when generating value. The goal of
a workflow is to allow the work items to pass smoothly from one
activity to the next. The instruments of flow management include
not only setting up WIP limits, but also learning and interpreting
the indications of a system suggested by its visualization.
It is often not readily apparent, that the workflow should even be
optimized. Many times, working resources to full-capacity, or more
specifically working the people in the system to full-capacity, is the
objective of an optimization. If we are working under the premise
of wanting to generate value for the customer, high workload is not
necessarily the most sensible strategy. When all of the employees
are always working, work will be completed more slowly. Do you
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like driving on a highway filled at 100% of its capacity? Or does
your computer work best when it is running at 100% capacity? It
is usually more important to the customer to receive her product
as soon as possible - regardless of what percentage of capacity the
employees of a company are working. Running at capacity removes
the opportunity for a company to correct the weaknesses in the
system and incorporate sustainable improvement. It is exactly these
improvements, however, which are needed to generate value for the
customer.
Regardless of what you are optimizing, you are sending a signal
to the people with whom you work. Giving people space to focus
on their work communicates a sense of appreciation and trust.
Ordering people to work harder and micromanaging their work
gives the subliminal message that those people are not working
hard enough for their money. In Kanban, the workload is also
considered, but generating value is the primary concern. The focus
lies in optimizing the workflow and not in optimizing the people,
which is why we say in Kanban: Manage the work, not the workers!
Making Explicit Process Rules
Kanban is not a process itself, but rather it is a set of principles
and practices which are applied to an existing process. The target
process is exactly what needs to be uncovered and written down,
so everyone involved is on the same page and can work together to
further improve the system. Be careful: existing work processes are
governed by certain rules. Often there are official rules governing a
process, but the actual process being used can look very different.
The subject matter of Kanban deals with the process that is actually
being used, not the desired or prescribed process.
Once the guidelines of the actual work process are uncovered and
documented, Kanban–which is normally free from rules–uses the
following two:
1. We hold ourselves accountable to these rules.
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2. When a rule no longer makes sense, we will change it.
Only when the rules of the actual work process are followed, is it
possible to determine where the problems in the actual work process
exist. Conversely, it is not possible to improve a work system when
the rules and processes are never changed. Making explicit rules also
has a positive effect on collaboration. “You said at the time…”, “He
did that instead of…” - with rules in place, people quit accusing and
trying to find fault with each other. Instead, the guidelines become
the focus of discussions and the participants concentrate on finding
a solution for the problems identified in the work process.
Implementing Feedback Loops
An improvement always implies a change, but not every change
is an improvement. In order to determine the effect of a change,
quick feedback from the process is essential. When in use, the
first three practices of a Kanban system already deliver a large
amount of information. However, there are many more possibilities
for gaining information from the system. The simplest and most
efficient method is dialogue, and I recommend three well-known
formats for the periodic exchange of information between participants: standups (at regular intervals), replenishment meetings, and
retrospectives. These will be discussed in greater detail in Chapter
2.
Measuring is another objective form of feedback. If the work
system should, for example, become faster, the cycle time can be
measured. If something is changed with the expectation that the
system is accelerated, measuring the cycle time can confirm or
falsify this expectation. The crucial point is: measuring delivers
quick feedback. In Kanban, we don’t speak of “lessons learned” in
the classical sense of project management, where these are gathered
at the end of the project. Instead, real-time information should be
used for immediate changes or adjustments to the system. Feedback
provided in short intervals on a regular basis allows the possibility
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to improve something beforehand, instead of having to repair it
afterwards.
Driving Improvements Based on Methods and Models
Kanban is not dogma. There is no ultimate Kanban Bible, whose
commandments are to be followed, lest you burn in Kanban hell.
Kanban “by the book” would be a contradiction in and of itself
(this book being the exception, of course) and, as such, anyone who
implements Kanban may use any one of the abundant methods
and models which exist for optimizing processes. Original thinking
is absolutely allowed! The truth is, Kanban forces us to reflect.
Colorful sticky notes on the wall only have a decorative value,
unfortunately, if you are hoping for a miracle.

1.3 Generating Value: Thinking About
Service
At the beginning of this book, I complained that Kanban is often
seen as a method for improving teams. This way of thinking is
geared towards optimizing people, and as such, the structure of
the company (in the form of teams) becomes the focus of the
improvement. Although individual parts of the company may be
optimized this is not beneficial to the system as a whole–as the flow
experiment in a very elementary way showed us. If Kanban is used
as an organizational improvement initiative, the company will only
be focusing on itself. This is not the goal - customer satisfaction is
the goal. Generating value, and not perfecting the organizational
structure of the company, should be the purpose of the optimization.
What do we want to achieve with Kanban? We want the customer
to be satisfied. When we consider a company process from the
Kanban point of view, we strive to identify the necessary steps to
go from customer request to customer satisfaction, i.e., we search
for the value stream in our system which provides the connection
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from request to satisfaction. From the outside, the customer sees the
value stream as a single effort, or as a single service. A company
is successful when this service functions well. If we take a closer
look at the entire effort, the pieces of the value stream are nothing
more than partial services which bring success to the whole system.
Having said this, these services do not necessarily correspond to
the organizational structure (a service does not implicitly denote
a team or a department), because establishing a workflow and
defining useful service units may involve several areas across the
organization. Services will have different spans within the organization depending on who is receiving the service. For example,
software development can provide services internally for sales
and marketing. In projects that are for external customers, it may
make sense to combine the individual services of analysis, software
development, testing, and possibly implementation, into a single
service entity in order to optimize value.
Ideally, at the start of a Kanban initiative, thoughtful consideration
is given to how value is generated and for which customer, and the
current reality of the system is explicitly defined on the Kanban
board. On the Kanban board, the customer request is designated as
a work item, and is followed as it makes its way through the system,
in order to see clearly where the work is. The main concern is not
whether the system is running at full capacity; rather the focus is
on the effectiveness of the flow of the service delivery through the
system. The structure of an organization only comes into play in
the second step, where consideration is given to who is needed at
which step in the value stream. This could be individuals, teams
or other organization units. Their interactions are the purpose of
the improvements, which should lead to a workflow. This means
that the company organizes around the work, instead of trying to
organize the work itself.
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Let’s order a few books!
Imagine you are ordering a book from your preferred online
bookstore. You simply want a book. From the view of the
bookstore, the question arises, how to best fulfill this request:
1. First of all, the bestselling book is procured. It is either
taken from the warehouse or is ordered from the publisher.
2. After that, the book goes to the packaging station.
3. In the next step, an invoice is written.
4. Afterwards, the book is ready to be delivered and can
be handed over to the delivery service.
5. Once the customer has paid, the process for the seller
is complete.
A simplified depiction of these steps as a workflow could look
like this:
Procure Book > Pack Book > Write Invoice > Deliver Package >
Wait for Payment > Process Complete
The columns (activities) of the first Kanban board could also
look like this. What did we do? We left out the organizational
structure and concentrated on the flow of the book through
the work system and to the customer - in other words, the
part which holds value for the customer. You, the customer,
just want your book and we simply uncovered and defined
how this request can be fulfilled.

David J. Anderson wrote in his blog, The Kanban Lens, very aptly,
“Looking at a current organization through a service-oriented lens
and seeing services where currently people only see functions and
specializations is liberating and empowering” (Anderson 2013).
Thinking in units of service rather than functions or specializations
is somewhat liberating. If you visualize the value stream based on
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organizational structures, you would quickly lose oversight and the
visualization would be more of a hindrance than it would be helpful.
When services are not bound to organizational units, or even to
individual persons, and instead are based on activities, complexity is
removed from the question of how to generate value and the answer
is easier to illustrate. In addition to this practical effect, a serviceoriented, structure-free view of the organization is unlocked, and
leads conversations away from finding fault with one another to a
more objective level of communication.
The service-oriented view makes the point quite obvious: Kanban
is not a method for optimizing teams, since the term “team” isn’t
even used in the service-oriented view. A service unit does not
necessarily mean a team. Naturally, you have to start somewhere
with a Kanban initiative, and starting at the team level is acceptable
if it makes sense or if nothing else is possible. When we talk about a
service span, it is clear that Kanban can be used on several different
levels - for this purpose I have developed a description model for
Kanban that I call “Kanban flight levels”.

1.4 Layers of Design: Kanban Flight
Levels
As you already know, during the initial telephone contact with
potential clients, I will often be confronted with the following
sentence: “We would like to implement this new agile method,
Kanban, in our company and with it improve the performance of
our software development teams.” At this stage, the inquirer and I
are speaking of two very different things. The way I see it,
• Kanban is not an agile method - companies can improve their
agility with the help of Kanban.
• Kanban is not a software development method - even though
Kanban is often used in software development.
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• Kanban does not focus on teams - even when teams can use
Kanban for their purposes.
In this first personal discussion, I try to adjust their perspectives. I
use the notion of “thinking in services” in order to make the point
clear: “Try to see what your company does right now as a set of
services that can be improved.” Then it becomes clear what you can
discover with the help of Kanban, namely,
• how value will be generated,
• how and why work finds its way into the system, and
• how work flows through the service units.
The focus of Kanban is always the overall value creation. The next
question usually tied into this is, in which area of the company can
Kanban be implemented. The principles and practices of Kanban
have a key advantage: They are scalable upon delivery, meaning
it doesn’t matter at which level of an organization Kanban is
implemented - it always delivers the same effect. Since Kanban
aspires to optimize the entire value creation process of a company,
ultimately leading to satisfied customers, my advice is: Try to start
as broadly as possible with Kanban!
In these preliminary talks, Kanban flight levels are on one hand
an instrument of communication with which I can demonstrate the
levels where Kanban can be implemented and what effect is created
at that level. At the same time, it also helps when contemplating
where the current problems (for which you hope Kanban will be
a solution) really lie, and at what level it makes sense, or is even
possible, to start with Kanban. If you are a team leader and cannot
see a way to start at a higher level, because the cooperation is
missing, for instance - absolutely no problem. Just remember with
your initiative that Kanban is intended for the entire value creation
chain of a company and is not specifically a team method. Feel free
to share this information as much as possible!
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Important: Kanban flight levels are not a scaling template. Even
though there are flight levels 1, 2 and 3, it doesn’t mean these are
levels built upon one another. The flight levels do not model a
development path that an organization must follow, nor are they an
instrument to test the difference between “good” and “bad” Kanban.
In most companies, there exist several flight levels at the same time,
either through a deliberate strategy, or because it just developed
over time, which is good for a comprehensive awareness of the
reality. I did not randomly choose the label “flight levels”. Flight
level relates to flight altitude and so it should also be understood
in this context: The higher you fly, you have more of an overview
with fewer details. The lower you fly, you can see more details but
no longer the entire landscape.
The Kanban flight levels are an instrument of communication to clearly identify the implementation possibilities for
Kanban, as well as to find out where it’s possible, or makes
sense, to start an improvement process within an organization.

1.4.1 Flight Level 1: The Operational Level
The first flight level belongs to the team that completes the daily
work. Often those who are involved are highly-specialized experts,
and I encounter such teams again and again, especially in hightech environments. These specialists work exclusively in a subarea of an enormous system, such as the fuel-injection systems
for automobiles or the graphical processing of a weather radar
for airplanes. Another typical manifestation of entities at flight
level 1 are cross-functional teams, such as a designer, developer
and tester, who work together on a small product or subsystem.
Usually a large piece of work makes its way to a team where it is
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broken down into workable pieces, and implemented step-by-step.
Examining just this situation, Kanban can help the team visualize
and continuously improve their work process. When a company
consists of many teams, and not just one, the limits of optimization
occur at the interface to other units and it can - as we already saw
in the flow experiment - even lead to sub-optimization of the entire
system. The improvements are limited to within the team, and can
lead to difficulties in other teams. The biggest disadvantage is that
the customer’s wishes are not necessarily better fulfilled, despite the
best intentions of the team. To explain this, I am going to use the
keyboard as an example (Figure 1.4).

Figure 1.4: Is writing a letter improved by typing the letter A faster?

Let’s assume a customer would like a letter written. Let’s further
assume that each team in the company is responsible for a row on
the keyboard. Each team is the master of their row, but there is
always room for improvement. For example, Team 3 can optimize
themselves to the point of having a new world record for typing
A the fastest. Fantastic! However, the customer’s letter will not be
written any faster because of this. When writing a letter, it isn’t
going about how fast you can type one single letter of the alphabet.
It’s more important that the correct letter is typed at the right time,
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in order to achieve an actual increase in performance. That’s why
Kanban focuses on the entire organization. The organization should
be the one adjusting to the customer with an evolving process:
What must be done in order to generate optimal value for the
customer? If there is more than one team at the operational level,
it is important to coordinate the work. It doesn’t matter in which
branch or which area: On the road from “concept to cash” there
exists, as a rule, dependencies between the teams. Each team, or
each unit, completes only one portion of the value creation for the
customer. For the coordination to be useful, the value creation chain
of the products or projects must first be identified. Whether an
organization is agile or not has nothing to do with the number of
agile teams within the organization. The interaction between the
teams must be agile.

1.4.2 Flight Level 2: Coordination
We can look at this in terms of a typical situation in the business
world. Figure 1.5 shows a value stream that I often see in some
form or another in project companies. Design, development and
test are just one part of the entire value stream. In most cases, the
customer gets no value when tested code is delivered. The value
is achieved once the code is integrated into a larger (live-) system
within the company. On the other hand, customers rarely specify
their wishes so clearly that they can be immediately implemented.
In fact, it’s quite the opposite. As a rule, there is much to be done
before the actual development work can be started. There needs
to be leads generated and project teams drafted, the team must
understand what the customer wants, contracts must be signed, etc.
As soon as you take a look at the other areas, the value stream looks
completely different, such as in product maintenance or in product
management. Nevertheless, the idea behind it is the same: Creating
value for the customer is more important than a hyper-productive
team. This is exactly where flight level 2 begins.
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Figure 1.5: Flight Level 2 - Coordination Level View

Is that a waterfall?
When you look at this picture, you might have the opinion
that flight level 2 is the manifestation of a waterfall-type
implementation. What does waterfall development mean?
Just because things are worked on sequentially does not mean
you are automatically in a waterfall development process (by
the way, Winston Royce described the waterfall model as an
iterative process - see Royce, 1970). It is, however, a good
model - such as programming software functionality before
delivering it.
Working literally according the waterfall principle means
work items pulled through the work flow are very large, such
as a complete project. It is not expedient to first analyze an
entire project, the develop it and finally implement it. This
is not point I am making. Instead, the work items should be
as small as possible, so you can verify the correctness of the
approach as quickly as possible. This requires getting feedback
as quickly as possible and be able to learn something from it.
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At flight level 2, the interaction of the teams is optimized. To
stay with the keyboard metaphor, at flight level 2, we ensure the
right team is pushing the right key at the right time, i.e. working
on the right work at the right time. Therefore, the Kanban board
coordinates the work of several teams who together are involved in
fulfilling customer wishes, and bring specific services into the value
creation chain. The goal is to optimize the work flow beyond the
team border. Kanban achieves massive performance improvements
primarily for two reasons:
1. The employees work on the right things at the right time
because filling the input queues is coordinated.
2. The number of work items is limited throughout, so the work
system as a whole can be optimized.
Since the work flow is optimized over the entire value stream, the
waiting time at the interfaces is reduced and, most importantly, the
bottlenecks become clearly visible. Anyone who has experienced
organizations at this flight level can only chuckle when highperformance teams are hyped as the secret to success. The larger
the company, the more value creation chains there are within the
company. Thus, there are more coordination boards being used.
If we look at flight level 2 from the change management perspective,
initiatives at this flight level are sometimes easier than at flight level
1, even if coordinating several hundred people. The decision to work
with Kanban across teams falls to higher management. That means
management has to set a good example and be the change they want
to see. At the same time, Kanban does not necessarily need to be
implemented in each individual team at the operational level and
nobody must immediately change their way of working. Whether
a team uses Kanban or Scrum, or just simply works on their stuff, is
completely irrelevant. The only change, if you want to call it that, is
that the delegates of the teams coordinate with each other in specific
meetings, typically in routine Standups.
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1.4.3 Flight Level 3: Strategic Portfolio
Management
Normally organizations do not work on just one project or one
product. A company’s portfolio is comprised of a variety of projects
and products, as well as strategic initiatives that keep the company
fit for the future. Flight level 3 manages exactly this mix. You
want to gain an overview of what takes place in the company.
You also want to know which projects and strategic initiatives are
having an effect in which way, and how far the implementation
has progressed. Can a new project already be started or should you
wait until another project is completed? What investments should
be made? Should a new market be conquered, or should an existing
market share be increased? Which change initiatives are currently
running in the company? This last question - what is currently
running with which purpose in the company - is especially suited
to be visualized on a strategy board. This way, top management
can recognize if contradictory orders were given and whether or
not the initiatives are obstructing one another. Such contradictions occur primarily when companies want to become agile and
several consultants, with their various opinions, are working with
the company. On one day, self-organization is promoted, and the
next day old-school reporting is requested. At this flight level, it’s
going about strategic management of the entire organization and
not about micro-managing the operational implementation. Large
companies with offices around the globe have several strategies
due to the various local market requirements, and as such, several
strategy boards exist and a coordination board for all locations is at
the company headquarters.
Having more demand than you are able to supply is fundamentally
a good problem, otherwise a company must reduce its workforce.
As a result, there is competition at the portfolio level between
the options. This disparity between options and implementation
possibilities must be explicitly clear, otherwise there might be an
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impression that there are unlimited resources available. Since this is
not the case, Kanban at flight level 3 deals precisely with this issue:
making prudent choices and combination of projects, developing
products and strategic initiatives, recognizing dependencies and
optimizing the flow through the value creation chain with the
currently available resources. At flight level 3, the types of jobs
being dealt with are large work items, such as “market entry in
Hungary” or “less automotive, more aviation business”. At this
flight level, these vast functionalities and initiatives compete with
one another, so the organization is forced to make a well-considered
and deliberate decision about what should be completed next. The
focus is no longer the goals of the individual projects, but rather the
overall result for the organization. Demand and possibilities must
be balanced exactly.
Figure 1.6 summarizes the flight levels at a glance. Flight level 3 is
the strategic heart of the organization. The projects and initiatives
of the company converge here and strategic management is located
here. Flight level 3 is connected with several systems at flight
level 2 and flight level 1, where the operational work is managed.
The example “market entry in Hungary” at flight level 3 may
only contain two tickets, “prepare product group X” and “prepare
product group Y”, but at flight level 2, these superficial work items
will be broken down into smaller workable items and handed on to
the teams at flight level 1.
It also happens quite often that work from flight level 3 flows
directly to a team at flight level 1. Let’s assume that our company
is an auto parts supplier and the strategy at flight level 3 states
“more aviation business”. There is a product that is being developed
for the automobile market, but with slight modification, in theory,
the product might also interest the aviation market. A team of
specialists take care of testing this theory, so the work item flows
directly from flight level 3 directly to a specialist team at flight level
1.
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As was already mentioned at the beginning of this section, flight
levels are not a model for maturity or evaluation. A team problem
cannot be resolved with a strategy board, just as a strategy cannot
be implemented through a scattered team initiative. Nonetheless,
I see similar thought processes with agile initiatives. There is a
strategic problem, namely the uncertainty about how the market
will develop in the future. And although nobody knows what the future brings, all the teams are made agile as a preventative measure.
Agility is a strategic topic and cannot be resolved primarily at the
operational level, especially in areas where it is not even necessary.
If you want to make improvements in an organization, you must
first be clear which level is best suited to achieve them. The flight
levels should help identify the appropriate level. Generally, it can
be said that the higher the flight level, the greater the leveraging
effect. If there is the possibility to start with Kanban at flight level
3, you should do it. The only agile team that is needed at the
start of becoming an agile organization is an agile top-management
team, which carries out strategic portfolio management. Everything
follows from here - lead by example.
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Figure 1.6: Overview of the Flight Levels

The great thing about Kanban is, even though it can be used at
several levels, you only need the six recommended practices (see
section 1.2) in order to start the process of continuous improvement
and create a flow-based work system. Let’s take a look at how
Kanban systems, based on these practices, function when utilized
in a company.

1.5 Summary
If Kanban should be implemented in a company, the first and most
important question is: Why do we want to do this and what do we
expect to achieve from it? Ideally, the motivation is to create value
that is important to the customer, so the real question is: What is
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important to the customer? The work flow should then be modeled
accordingly. If you proceed from this question, you will also see that
a successful Kanban system is not built by simply implementing the
six practices. Your Kanban will be successful if you have understood
the insights, principles and values behind these practices.
Looking at it more closely, certain effects unfold in Kanban by using
the six practices that are not always intuitive:
• Just because we work faster does not mean more work will
be completed.
• We have enough time for the work we never have time for.
• If everything has priority, then nothing has priority.
• The later we start, the better for the customer.
• Local optimization leads to global sub-optimization.
If you ask yourself what creates value for the customer, you can no
longer see the company as simply a conglomeration of individual
teams and departments. It makes more sense to think in terms of
services or sub-processes - from placing the order to delivering to
the customer - that generate a portion of the value for the customer.
Services can have different ranges, so it makes sense, at the start of
a Kanban initiative, to take a look at which level, or “flight level”,
you can implement it. In principle, there are three flight levels:
• Flight level 1: The operational level
• Flight level 2: Coordination
• Flight level 3: Strategic portfolio management
The greatest leveraging occurs at flight level 3, because the initiatives at this level are authorized by upper management. The
interactions and dependencies between teams and departments can
be managed at this level, in order to create a customer oriented value
stream. Try to start as broadly as possible with Kanban.
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