Yellow Belt training
Lean Six Sigma

Disclaimer

We are glad to provide our knowledge and resources to help implement Lean Six Sigma in your organization. We would
appreciate receiving your experiences and suggestions for improvements. This allows us to improve ourselves every day.
Please feel free to use the provided sheets for your own projects. However, as this material is our intellectual property, it is
not meant to share with third parties. If you are planning on organising a training, please reach out to us by sending an
email to info@bureautromp.nl or calling +31 30 – 227 0000.
We are always open to discuss new ways in which we can support and benefit each other.
Bureau Tromp
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A short introduction

We would like to know:
• Who you are…

• What do you do?
• What are your expectations for today?

you are at your
best when you are
who you are

2

About Bureau Tromp

Our goal is to help companies put their customers first. We do this by advising and teaching organizations to work smarter
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using the Lean and Six Sigma methodology.

About Bureau Tromp
Training the entire organisation:

Management commitment during Lean Six Sigma improvement projects
Master Black Belt

Champion Belt

Black Belt
Top Down
Green Belt
Orange Belt

Bottom Up

Yellow Belt
Broad support for Lean Six Sigma projects in the organisation
Process Mining

Robotic Process Automation

Agile Scrum
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Goal of the Yellow Belt training

After following this course you are capable of:
• Recognize waste in processes
• Applying the 5 principles of Lean
• Recognize variation in processes
• Carry out small improvement projects

apply
understand
know
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What do you already know about Lean Six Sigma?
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Planning

• Introduction
• Processes
• Game

• Improvement structures
• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Processes
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Wat is Lean Six Sigma?

Methodology for the improvement of processes
• Customer orientated
– The internal customers (employees)
– The external customers (buyers)
• It can be used in various ways
– A ‘toolbox’ with instruments for improvement
– A structured approach for process optimization
• Creating a culture in which continuous improvement is the standard
Lean Six Sigma is a combination of Lean and Six Sigma
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Wat is een proces?

A process includes:
• Input and output
• A few activities (process steps)
• Activities that contain related actions
• Includes mostly activities from multiple departments/officers

Output

Process
Department

Department

Department

Department

Department

A

B

C

D

E

(Internal) Customer

(Internal) Customer /
Supplier

Input
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Wat is een proces?
Processes at different levels

Level 1:
Chain
Level 2:
Company processes
Level 3:
Work processes
Level 4:
Process step / task
Level 5:
Activity / action
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Planning
• Introduction
• Processes
• Game
• Improvement structures

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Game
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Offline: coffee filter game || Online: permit game
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Planning
• Introduction
• Processes
• Game
• Improvement structures

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Improvement structures

Improvement structures

Improvement structures

Different types

PDCA

Plan

DMAIC

Define

A3

Identify
problem

Measure

Describe the
Problem

8 steps
Toyota

Clarify the
Problem

Break Down
the Problem

Improve

Act

Control

Analyse causes

Carry out
counter
measure

Confirm result

Standardize
results

Develop
Interim
Containment
Plan

Determine and
Verify Root
causes and
Escape Points

Verify
Permanent
Corrections
for Problem

Define and
Implement
Corrective
Actions

Prevent
Recurrence
problems

Congratulate
the Main
Contributers to
your team

Target Setting

Root Cause
Analysis

Develop
counter
measures

See counter
measures
through

Evaluate both
results and
processes

Standardize
Successful
Processes

Set objectives

Use a Team

Analyse

Check

Determine
counter
measure

Understand
situation

8D

Do
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Improvement structures

Improvement Structures

Goal and period per technique

PDCA

For deviations in performance for non-complex problems. Can be completed in a few weeks.

DMAIC

Designed to solve quality problems. Diagnosis is more extensive than PDCA and more attention for project
management. (4-6 months)

A3

7 or 8 steps to improve. If necessary, also visually communicate the status of an improvement project. Short
improvement process. (1-8 weeks)

8D

Eight Disciplines Problem Solving. Often used after specific complaints or incidents, less for a structural problem.
Max 8 days

8 steps
Toyota

Short cyclical improvement to be completed in a few weeks. Focus is on finding the most value-adding solution and
not on the easiest or fastest.
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Small Kaizen
Improvement in a morning

Step 1:

Step 2:

Step 3:

Step 4:

Deviation

Amaze

Idea

Execute

• Discuss deviations
• Identify waste
• Name mistakes to
improve
• Describe the process in
a SIPOC
• What is the problem
that is experienced?
• Everything within its
own circle of influence
• Make sure your
problem is not too
complex and you can
change it within a
month

• Wonder why something
happened
• Use fishbone of 5 times
why to find the root
cause
• What root causes are
there?
• Which root cause has
the most influence on
my problem?
• Which root causes can I
easily influence?
• What root cause do I
need to solve to achieve
my goal?

• How can we improve
this
• How can we prevent it
from happening again?
• Which idea is the best
solution?
• What possible solutions
are there to remove the
root cause?
• Do these solutions also
contribute to achieving
our goal?
• What is the
impact/feasibility of the
measures on the
process?
• What measure am I
going to take to achieve
my goal and remove the
root cause?

• How are we going to
test if it works?
• What should we change
in our way of working?
• How can we secure
this?
• What will be the new
standard?
• Is the new process
performing as we want
it to?
• Are we also achieving
our goal?
• Are the new processes
running the way we
want?
• Do we need to adjust
anything in the process?
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Planning
• Introduction
• Processes
• Game
• Improvement structures

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Lean principles
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Lean Food Bank
Link: https://www.youtube.com/watch?v=EedMmMedj3M
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5 Principles of Lean

Perfection
• Can we improve
continuously?

Pull
• Can we create value
when it is needed?

•

Value
• Who is the customer?
• What does the customer want?

Lean
Value stream
• How do we create
value?

Flow
Can we create value without
disruptions?
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Planning
• Introduction
Perfection
• Can we improve
continuously?

Value
• Who is the customer?
• What does the customer
want?

• Processes
• Game
• Improvement structures

Pull
• Can we create
value when it is
needed?

•

Lean

Flow
Can we create value
without disruptions?

Lean Principle 1: Value

Value stream
• How do we
create
value?

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Principle 1: Value
3 types
Customer Value Added
Business Value Added
Non Value Added
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Principle 1: Value
Questions?
Customer Value Added
• Does the activity add form or functionality to the product or service desired by the customer?
• Does this activity contribute to a competitive distinction: faster, cheaper, more qualitative, etc.?
• Is the customer willing to wait or pay for this activity?
Business Value Added
• Does the activity reduce risk for the organization?

• Does the activity support necessary reports?
• Would the delivery of a product or service to the customer be disrupted if this
activity were to expire?
• Is the activity required by law?
Non Value Added
• Waste
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Principle 1: Value
What is the ratio?
Key note for customer adding time:

Customer Value:
Improve!

• Services 5%-20%

• Industry 10%-50% (with a few outliers up to 80%)

10%
50%
Non-Value:
Eliminate!

40%
Business Value:
Minimise!
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Principle 1: Value
Eliminate waste
Process
Proces

Toegevoegde
Added
customer value
klantwaarde

Geen
No
added
customerklantwaarde
value
toegevoegde

Added
Toegevoegde
business
value
business
waarde

3. Improve
Verbeteren
3.

Le
a
n

2. Minimaliseren
2.
Minimise

Reducing process steps that do not add value:
• Customer determines what is value
• Steps in the process that do not add value
are waste
• Reduce waste to a minimum

Waste
Verspillingen

Elimineren
1.1. Eliminate
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Principle 1: Value
Waste in your daily life!
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Principle 1: Value
8 types of waste

TIMWOODS
Wast of

1. Transport
2. Inventory
3. Motion (movement)
4. Waiting

5. Overproduction
6. Overprocessing (gold plating)
7. Defects
8. Skills
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Excercise Waste

• Brainstorm with a group about an example for each
of the eight wastes from your own work environment
• Present it on a flipchart

T
I
M
W
O
O
D
S
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Planning
• Introduction
Perfection
• Can we improve
continuously?

Value
• Who is the customer?
• What does the customer
want?

• Processes
• Game
• Improvement structures

Pull
• Can we create
value when it is
needed?

•

Lean

Value stream
• How do we
create
value?

Flow
Can we create value
without disruptions?

Lean Principle 2: Value Stream

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Principle 2: Value Stream
Example: processing damage report
A value stream analysis (or Value Stream Map) is a process description supplemented with detailed information.
Receipt of damage
report
Determine priority
notifications in
2
inbox
7

Lezen email in
inbox

Check data

4

Check description

15 Cause assessment

1

Check date/time

Assessment extent
30
of damage

4

Checking those
involved

10

Liability
assessment

Request missing
25
data from
customer

Main steps
(SIPOC)

Activities

Determining
compensation

Review notification

CVA

BVA / NVA

2

Check conditions

10

Formulate
compensation
proposal

3

Processing
feedback 2nd
reviewer

2

Manager's
agreement

Lead time

Inform customer

15

Send email to
customer

Common problems
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Value Stream Mapping
Why perform Value Stream Mapping?

Common understanding

Communication

Creating support for change

Visual management supports in making a change
30

Define ► SIPOC
What is it?
S: Supplier

SUPPLIER

INPUT

PROCES

OUTPUT

CUSTOMER

I: Input
P: Process
O: Output
C: Customer

A SIPOC allows you to determine the scope of your process. You do this by determining which process steps are in scope in
your project. For every process step you are going to map out which input, output, customer and supplier there are.

There are several ways to draw up an SIPOC. On the following slides you can see two examples. The first one gives more
detailed information, the other one gives a clearer view of the process
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Define ► SIPOC
Example

SUPPLIER

INPUT

PROCES

OUTPUT

CUSTOMER
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Define ► SIPOC
Goal
• Helps the team understand the process
• Ensures that everyone has the same understanding of the process
• Validates the scope of the process
• Is a clear means of communication
• Is the link between project charter and later phases
• Provides insight into the stakeholders involved in the process
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Define ► SIPOC
Guide
Making a SIPOC in steps:
1. Determine the start and end of the process
2. Describe the main process between the start and end point in 4-7 steps
3. Identify the Output(s) (products, service, information)
4. Describe the Customer for each output
5. Identify the Input(s) of the process
6. Describe the Supplier for each input (who are they, what do they deliver and what is the effect on the process)
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Planning
• Introduction
Perfection
• Can we improve
continuously?

Value
• Who is the customer?
• What does the customer
want?

• Processes
• Game
• Improvement structures

Pull
• Can we create
value when it is
needed?

•

Lean

Flow
Can we create value
without disruptions?

Lean Principle 3: Flow

Value stream
• How do we
create
value?

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Creating flow

• Flow = the Core of Lean
• The lack of flow in the process means waste
– (Interim) stock
– Transportation

– Wait

• Flow in 4 steps:
1.

Define product families

2.

Focus on the value stream

3.

Move process steps in process order

4.

Judge the flow again

adjust speed
better flow
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Planning
• Introduction
Value
• Who is the customer?
• What does the customer
want?

Perfection
• Can we improve
continuously?

• Processes
• Game
• Improvement structures

Pull
• Can we create
value when it is
needed?

•

Lean

Flow
Can we create value
without disruptions?

Lean Principle 4: Pull

Value stream
• How do we
create
value?

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Principle 4: Pull in stead of push

Flow if you can, Pull if you can’t
From Push to Pull

• Production based on customer demand
• Outflow is a signal for new influx (kanban)
• Minimum amount of work in progress

Benefits of pull production
• Less unsolicited or overproduced products
• Prevend Inventory
Kanban:
• Limit intermediate stock
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Planning
• Introduction
Perfection
• Can we improve
continuously?

Value
• Who is the customer?
• What does the customer
want?

• Processes
• Game
• Improvement structures

Pull
• Can we create
value when it is
needed?

•

Lean

Value stream
• How do we
create
value?

Flow
Can we create value
without disruptions?

Lean Principle 5: Perfection

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Principle 5: Perfection
What is it?
• Continue improvement
• Use the time you save to talk to your customers and suppliers about their (new) needs.
• Organize a (consultation) structure in which continue improvement is a part of the daily work.
Instruments and techniques:
• Day- and week starts
• Kaizen-events

• PDCA
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Planning
• Introduction
• Processes
• Game
• Improvement structures

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Introduction Six Sigma

Six Sigma
What is Six Sigma?
Working towards constant quality (‘Zero Defects’)
Six Sigma involves:
• Reducing variation in processes
• To Measure Is To Know
• Probability and statistics

Because
• Customers experience the variation, not the average performance!
• However, variation will make them feel average…

Sigma (σ) is the mathematical designation for data deviation
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Six Sigma
Excercise: Variation
Count the number of times the letter ‘f’ appears in the following text:

The necessity of training farm hands for first class farms in the fatherly handling of
farm livestock is foremost in the minds of farm owners. Since the forefathers of the
farm owners trained the farm hands for first class farms in the fatherly handling of
farm livestock, the farm owners feel they should carry on with the family tradition
of training farm hands of first class farms in the fatherly handling of farm livestock
because the believe it is the basis of good fundamental farm management.
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Six Sigma
Variation is part of nature
Variation is always found in all processes
• Nature: shape/size of leaves, snowflakes
• Humans: handwriting, walking speed, length
• Mechanical: weight, size, shape of a product
Variation is acceptable within certain limits
• Voice of the customer vs. voice of the process

• VOC ⟷ VOP
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Six Sigma
The Core of Six Sigma
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Six Sigma
Six Sigma as a measure for Process Performance
Sigma is a measure to quantify the amount of variation and therefore a way to measure performance. It says something
about the % process yield (yield) that meets the customer’s demand.

30,85%
69,15%
93,32%
99,38%
99,977%
99,99966%
46

Processes and hidden factories
How we think it goes and how it really goes.
Good product

Input
Input

Process step 1
Process step 1

Inspection
Process step 2

Customer
Wrong
product
Product

Customer

Rework
Unhappy
customer

failure
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Yield
Classic image and Lean Six Sigma way

Classical methodology

Supplier

Yield =

AdministrativeLogisticsProcess
Production-

Input

Output

inspection

𝐼𝑛𝑝𝑢𝑡
𝑂𝑢𝑡𝑝𝑢𝑡

Customer

Bad =
Rejection/Input

Lean Six Sigma's View of Yield
Supplier

Y1

Process step 1

Y2

Process step 2

Y3

Process step 3

Y4

Customer

Rolled Throughput Yield=
Y1 x Y2 x Y3 x Y4
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Calculate Yield
How do six sigma level perform?

Supplier

95%

Process step 1

95%

Process step 2

95%

Process step 3

95%

Customer

Rolled Throughput Yield (RTY)
• The chance that a product or service will go through the entire system in 1x (without rework or deviations).
• The more steps, the greater this effect
• For complex products or systems it is quickly necessary to be able to achieve >>99% process reliability

• By building in a final check, it is ensured that 100% good products reach the customer.

What is the Rolled Throughput Yield of the above example?
0,95 x 0,95 x 0,95 x 0,95 = 0,77 = 77%
What process performance is needed if one has a target of 96%?

0,99 x 0,99 x 0,99 x 0,99 = 0,96 = 96%
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Yield per step
What does a quality per step of 90% or 99.99% GOOD mean?

y0
Supplier

90
95
99
99,99

x11…x1n
Process step 1
90
95
99
99,99

y1
81
90,25
98,01
99,98

x21…x2n
Process step 2
90
95
99
99,99

y2
72,90
85,74
97,03
99,97

x31…x3n
Process step 3
90
95
99
99,99

Y
65,61
81,45
96,06
99,96

Customer
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Lean & Six Sigma
The differences

Lean

Six Sigma

Lean Six Sigma

Pragmatic

Analytical

Similarity

• Shortening lead time in the whole
value chain.
• Eliminate steps that don’t add value.
• Direct observations at the workplace.
• Improving with the organization.

• Reducing variation
• Improve process steps that add value
for the customer.
• The use of data and statistical
analyses.
• Improving the organization.

• De klant staat centraal
• Het verhogen van kwaliteit
• Gemeenschappelijk doel: continu
verbeteren
• Gestructureerde aanpak om de
grondoorzaak te achterhalen

1 m diep
1 cm diep

1 m breed

1 cm breed
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Planning
• Introduction
• Processes
• Game
• Improvement structures

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Root Cause Analysis

Qualitative analysis

• The RCA is a troubleshooting method aimed at identifying the causes of problems or events
• In practice, the cause of a problem is often not solved, but the result is:

We often solve visible symptoms of a
problem

While the root cause persists

Consequence: We continue to put out fires
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Qualitative analysis
Tools
Veel gebruikte tools
• Cause & Effect diagram (Ishikawa)
• 5 x Why
• Pareto-diagram
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Qualitative analysis
Cause & Effect (Ishikawa)
• A tool to identify, sort, and view potential causes of a specific problem
• Graphic representation of the relationship(s) between a given output and all possible factors influencing that output
• Also known as fishbone diagram or Ishikawa
• Forces us to avoid tunnel vision

In services it is often used for:

materials

machines

man

Output Y

methods

measure

Mother nature

•

Employee

•

Computer/IT

•

Information

•

Working method

•

Customer/supplier

•

Management

Use process steps as bones

•

Step 1

•

Step 2

•

Step 3
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Qualitative analysis
Cause & Effect (Ishikawa)
• Step 1: Place specific problem in the ‘fish head’ formulated as a question: why….? / what is the reason for….?
• Step 2: The causes resulting from the question are hung on the main bone. These are the 6M (Method, Man, Machine,
Material, Measure, Mother nature).
– Often used in services: Employee, Computer/IT, Information, Working method, Customer/supplier and Management

• Step 3: Use brainstorming techniques and focus on the question in the fish head.
• Step 4: Keep asking questions about the mentioned causes with the 5x Why? Method.
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Man

Why can't we link death
reports to funeral carers?

Method
To many different way to refer if
the if the first line is unavailable

Call centre employee does not
investigate all possibilities

Why?

Funeral care doesn’t always
indicate availability in
Outlook

Why?

Why?

Not every region has a
buddy system

The necessity is
unknown

Discuss in follow-up

Funeral carer doesn't
share calendar with call
centre

Why?

We don’t keep track of
which death reports should
be picked up as a matter of
urgency

No uniform agreements
by regional managers

Why?

The call centre doesn’t have the
rights to the Outlook agenda to see
the agenda of the funeral care

Measure

Too many death reports in a
given period in a given zip code

Why?

Increase in ageing and care
homes

Funeral carer is negative
about the means of control

Why?

Machine

Funeral carer fears too
much control over
production

Material

Mother nature

Qualitative analysis
5x Why
• The root cause is the core of the problem. When it is resolved, the problem is prevented (preventing is better than
solving)
• The technique of getting to this root cause is called “5xWhy?”
• In theory, this seems to be a very simple technique, but it takes practice to master it.
• Inquire on the right topics to find the root cause.
Ridiculous

Ignorance
Why 1
Why 2

Why 8

Why 3

Why 7

Why 4

Why 6
Why 5

Workable

Qualitative analysis
5x Why
Problem
Our customer refuses to pay for print work we have delivered

Why?
The delivery was late, so the folders can’t be used.

Why?
The work took longer than we expected.

Why?
We’d run out of ink for the printer.

Why?
The ink was all used on a large, last minute order.

Why?

We didn’t have enough ink in stock, and the supplier could not deliver on short
notice.

Oplossing?

Find an ink supplier that can deliver at short notice, so that we can respond to
customer demand with minimal inventory.

Planning
• Introduction
• Processes
• Game
• Improvement structures

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Assignment

Small Kaizen
Improvement in a morning

Step 1:

Step 2:

Step 3:

Step 4:

Deviation

Amaze

Idea

Execute

• Discuss deviations
• Identify waste
• Name mistakes to
improve
• Describe the process in
a SIPOC
• What is the problem
that is experienced?
• Everything within its
own circle of influence
• Make sure your
problem is not too
complex and you can
change it within a
month

• Wonder why something
happened
• Use fishbone of 5 times
why to find the root
cause
• What root causes are
there?
• Which root cause has
the most influence on
my problem?
• Which root causes can I
easily influence?
• What root cause do I
need to solve to achieve
my goal?

• How can we improve
this
• How can we prevent it
from happening again?
• Which idea is the best
solution?
• What possible solutions
are there to remove the
root cause?
• Do these solutions also
contribute to achieving
our goal?
• What is the
impact/feasibility of the
measures on the
process?
• What measure am I
going to take to achieve
my goal and remove the
root cause?

• How are we going to
test if it works?
• What should we change
in our way of working?
• How can we secure
this?
• What will be the new
standard?
• Is the new process
performing as we want
it to?
• Are we also achieving
our goal?
• Are the new processes
running the way we
want?
• Do we need to adjust
anything in the process?
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Planning
• Introduction
• Processes
• Game
• Improvement structures

• Lean Principles
• Six Sigma
• Root Cause Analysis
• Assignment

Wrap-up
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Wrap-up
How to proceed further?

Evaluation
• What are your tips and tops?
• Would you like to share them?

How to proceed further?
• What is your first step?
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Complete your toolbox…
✓ Green Belt tools
+ Practical Experience
Work on your own improvement
initiative
(possibly in combination with
practice certification)

To independently start an
improvement project

+ Green to Black
Deepen into the theory
(i.a. analysis and change
management)

+ Process Mining-training

+ RPA-training

Visualize and objectify the actual process
flow based on system data. Make the
bottlenecks, deviations and rework
transparent.

Automating simple, rule-based processes by
letting software take over sub-tasks from
the employees.
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Lean Six Sigma Yellow Belt certified!.. What’s next?

Theory:

Practice:
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Follow us on LinkedIn

• Follow us on LinkedIn to stay tuned for:
✓ Events
✓ Customer cases

✓ Tips about Lean Six Sigma
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