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Disclaimer
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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 030 – 227 0000.

We are always open to discuss new ways in which we can support and benefit each
other. 

Bureau Tromp

mailto:info@bureautromp.nl


A short introduction

We would like to know:

• Who you are…

• What do you do?

• What are your expectations for today?

• What do you know about Lean Six Sigma? 
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https://www.mentimeter.com/s/a5999074bc20819fea1a1e92e2e9b8b2/1796202f5040/edit
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About Bureau Tromp

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

methodology. 
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About Bureau Tromp

Management commitment during Lean Six Sigma improvement projects

Master Black Belt

Black Belt

Green Belt

Orange Belt

Yellow Belt

Broad support for Lean Six Sigma projects in the organisation

Champion Belt

Bottom Up

Top Down

Agile ScrumRobotic Process 
Automation

Process Mining

Training the entire organisation:
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We offer an integral solution:

About Bureau Tromp

In-Company and Open Enrollment

Coaching

Are your 
employees 
running out of 
time? Our 
experienced Black 
Belt consultants 
can execute your 
continuous 
improvement 
projects.

An experienced 
Lean Six Sigma 
consultant by 
your side who 
supports you 
during your Lean 
Six Sigma project. 
We support you in 
applying theory 
into practice.

Together with 
your employees 
we work on Lean 
Six Sigma 
projects. Our goal 
is to share 
knowledge so you 
can set up 
projects in the 
beginning.

Project 
Management

Consultancy
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Agenda

• Introduction

• Introduction Lean and Six Sigma

– Lean Management

– Six Sigma

– Lean Six Sigma Methodology and Organisation

• Process Simulation

– Van Nelle Coffee Filter Factory

• Final Remarks
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Lean food bank
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Question: What steps did they take, and what was their reason to 
start with lean?



What is Lean Six Sigma?

Methodology for process improvement

• Customer-oriented:

– Within organisations: internal customers (colleagues, co-workers)

– Outside organisations: external customers (buyers)

• Applicable in different ways: 

– A ‘toolbox’ consisting of different sets of techniques

– A structured approach for process optimisation

• Creating a culture of continuous improvement.

Lean Six Sigma is the combination of Lean Management 

and Six Sigma
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A process consists of:

• Inputs and outputs;

• A set of activities (process steps);

• Activities consists of several proceedings;

• Activities across multiple departments, individuals and/or teams.

What is a process?
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What is a process?

Processes on different levels

Level 1: 
Chain

Level 2: 
Business process

Level 3: 
Work process

Level 4: 
Process step / Task

Level 5: 
Activity / operation
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A brief history of Lean

Process improvements go way back in time

– 1574 – King Henry III of France visits the ‘Arsenale’ (Italy), where a ship ‘rolls off the line’ 
every day

– 1765 - General de Gibreauval (France) standardises the design of cannon parts

– 1822 - Thomas Blanchard (Springfield arms factory, Connecticut USA) introduces cellular 
manufacturing with 14 machines

– 1914 – Ford mass production, Highland Park: Continuous flow manufacturing 
introduced (moving assembly line)

– 1930 – Takt time is introduced in manufacturing the Messerschmitt 109 in Germany

– 1941 - Mitsubishi acknowledges the takt time principle and adopts the methodology to 
manufacture the Zero in Japan

– 1948 - Toyota decides to use both 'Ford-Flow’ and 'Mitsubishi-Takt’ and provides the 
foundation to a shift from mass production to Lean production 
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History of Lean

• Background:

– Developed by Toyota in the early ‘50s (as the Toyota Production 
System)

– Analysed by Womack & Jones

– Referred to as Lean Management

– Since ’00 applied in service industry
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What is Lean?

Lean is doing:

• the right things 

• at the right place

• at the right time

• in the right way

• with a minimum of waste

By:

• Involving people in our improvement efforts
The best ideas for improvement come from employees at the workplace

• Continuous improvement

Each day, everyone actively contributes in creating value. All these activities 
add up in creating value for the customer, the rest is waste.
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Toyota Production System

Just In Time

“Heijunka”

Quality

“Jidoka”

Learning organisation

Continuous improvement (Kaizen)

Motivated people

5S / Visual Management

Throughput time Quality

Cost

Lowest lead timeHighest quality

Cost reduction

Standardisation

Customer Value
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5 Principles of Lean

Lean
Value stream

• How do we 
create 
value?

Value

• Who is the customer?

• What does the customer 
want?

Perfection

• Can we improve 
continuously?

Flow

• Can we create value 
without disruptions?

Pull

• Can we create 
value when it is 
needed?

17



Principle 1: Value

Lean

Value stream

• How do we 
create value?

Value

• Who is the customer?

• What does the customer 
want?

Perfection

• Can we improve 
continuously?

Flow

• Can we create value 
without disruptions?

Pull

• Can we create 
value when it is 
needed?
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Value

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

Le
a
n



What is the ratio?
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Non-Value:

Eliminate!
Business Value:

Minimise!

40%

50%

10%

Customer Value:

Improve!
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Customer Value 

Le
a
n
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3. Verbeteren 2. Minimaliseren 1. Elimineren

Proces

Toegevoegde

klantwaarde

Geen

toegevoegde klantwaarde

Toegevoegde

business waarde

Verspillingen

Le
a
nProcess

Added
customer value

No added
customer value

Added
business value

Waste

3. Improve 2. Minimise 1. Eliminate



Rule of thumb: Waste

It is easier to improve processes by focussing on the 90% non-value adding activities 
(40% BVA + 50% NVA)

instead of focussing on the 10% value-adding activities (CVA).

90%10%
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Waste in your daily life!
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8 types of waste

Waste of:

1. Transport 

2. Inventory

3. Motion (movement)

4. Waiting

5. Overproduction

6. Overprocessing (gold plating)

7. Defects

8. Skills

24

Remember: TIMWOODS
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Lean & Waste

Waste in processes

Eliminate non-value adding activities:

1. Customer determines the concept of value;

2. Activities in the process that do not add value, are considered waste;

3. Reduce waste as much as possible.
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Exercise: Waste

• Which types of waste do you recognise in 
processes in your work environment?
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Principle 2: Value Stream

Lean
Value stream

How do we create 
value?

Value

• Who is the customer?

• What does the customer 
want?

Perfection

Can we improve 
continuously?

Flow

Can we create value 
without disruptions?

Pull

Can we create 
value when it is 
needed?

27



Value Stream Mapping

A Value Stream Map is a detailed data-rich description of the process

28

Read more

Lean

https://bureautromp.nl/value-stream-map-waardestroom-analyse/


Value Stream Mapping

Common understanding Creating support for change

Communication Visual management supports in making a change

Why perform Value Stream Mapping?

29
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Value Stream Mapping

Making a Value Stream Map

1. Draw the current process

2. Add process data (numbers & stock)

3. Add lead time

The VSM is often the central instrument in a lean project

• Eliminate waste and the ‘ hidden factory’ 

• Increase quality: Look at waste, and analyse it with the help of Pareto analysis 

• Tip: always do a ‘muda walk’ and take photo’s!
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Principle 3: Flow

Lean Value stream

How do we create 
value?

Value

• Who is the customer?

• What does the customer 
want?

Perfection

Can we improve 
continuously?

Flow

Can we create value 
without disruptions?

Pull

Can we create 
value when it is 
needed?
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Creating flow

• Flow = Core of Lean Six Sigma

• The absence of flow results in the creation of waste

- Inventory (Work in Process)

- Transport

- Waiting

- Etcetera

• Flow experiment

• One-piece-flow
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Principle 4: Pull

Lean Value stream

How do we create 
value?

Value

• Who is the customer?

• What does the customer 
want?

Perfection

Can we improve 
continuously?

Flow

Can we create value 
without disruptions?

Pull

Can we create 
value when it is 
needed?
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4th Principle: Pull

From push to pull

• Production based on customer demand

• Output is signal for new input (Kanban)

• Maximum amount of work is in progress 

Benefits pull production

• Less overproduced goods

• Protection against growing stock

34
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Principle 5: Perfection

Lean Value stream

How do we create 
value?

Value

• Who is the customer?

• What does the customer 
want?

Perfection

Can we improve 
continuously?

Flow

Can we create value 
without disruptions?

Pull

Can we create 
value when it is 
needed?
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5S
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• 5S is a method for organizing work spaces
• Improves work effectiveness and efficiency
• Spend less time searching for materials and information



Sort

• Throw away what is not considered necessary for the process
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Set in order

• Assign all materials a permanent place
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Shine

• Clean-up

• Eliminate sources of disruptions and pollution

• Agreements about cleaning

• Shared responsibilities
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Standardize and Sustain

• Communicate about agreements. Everyone is aware, so everyone should take 
care

• Visual aids to identify abnormalities
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Continuous improvement with the Daily Stand-up

“Each day a bit better”

• Stand-up meeting of approximately 10-15 minutes;

• Improving with common sense and small investments;

• In combination with improvement board.

Goals daily stand-up:

1. Recap previous shift/day: What went well, what 
can we improve based on results?;

2. Anticipate current shift/day: Which capacity do we 
have, which priorities do we have?;

3. What can we improve?

41

Read more

https://bureautromp.nl/dagstart/


• Opportunities for improvement are written down on the improvement board;

• Start with describing the problem (why should we improve);

• What are possible (root)causes;

• Discuss the improvement board as part of the daily stand-up.

42

Improvement board



Agenda

• Introduction

• Introduction Lean and Six Sigma

– Lean Management

– Six Sigma

– Lean Six Sigma Methodology and Organisation

• Process Simulation

– Van Nelle Coffee Filter Factory

• Final Remarks
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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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Example: Variation
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Variation occurs in all processes

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 they
believe it is the basis of good fundamental farm management.
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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
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History of Six Sigma

• Carl Friedrich Gauss (1777-1855)

– Making variations in processes measurable

– Normal distribution (Gauss-curve) and Sigma

• Bill Smith, Motorola (1986)

– Using statistics to improve processes

– Project-based improvement tool

• Jack Welch, General Electric (1996)

– Developed the methodology and introduced                        the Belt-structure

48



Rolled Throughput Yield

Dep. 1 Dep. 2 Dep. 3 Dep. 4 Dep. 5 =59%

90%

90%

90%

90%

90%
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The core of Six Sigma
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Why 6 Sigma and not 5 or 4?

2.8 Sigma = 99% well 6 Sigma = 99.99966% = well

▪ 20.000 items of post misplaced per hour

▪ 15 minutes of unsafe drinking water per day

▪ 5.000 inaccurate medical interventions per week

▪ Two aborted landings at Schiphol per day

▪ 200.000 wrong medical prescriptions per year

▪ No electricity for 7 hours per month

▪ 7 items of post misplaced each day

▪ 1 minute unsafe drinking water every 7 months

▪ 1.7 inaccurate medical interventions per week

▪ One aborted landing at Schiphol every 5 years

▪ 68 wrong medical prescriptions per year

▪ No electricity for 1 hour every 34 years

VS

51



Six Sigma as a measure for Process Performance

Sigma factor Number of defects per million Yield (VOP=VOC)

1σ 690.000 dpm 68,27 %

2σ 308.000 dpm 95,73 %

3σ 66.800 dpm 99,73 %

4σ 6.210 dpm 99,9937 %

5σ 230 dpm 99,999943 %

6σ 3,4 dpm 99,9999996 %

Sigma is a measure to quantify the amount of variation and therefore a 

way to measure performance
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Lean

• Practical

• Shortening process lead time in the 
entire value chain

• Eliminating non-value adding 
activities

• Observation of the process

• Imroving with the organisation 
(involvement)

Six Sigma

• Analytic

• Reducing variation in processes

• Improve value-adding activities

• Use data and statistics

• Improvement of the organisation

Comparing Lean en Six Sigma

1 cm deep

1 m broad

1 cm broad

1 m deep
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Agenda

• Introduction

• Introduction Lean and Six Sigma
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– Six Sigma

– Lean Six Sigma Methodology and Organisation
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Six Sigma structure for improvement

Change management

Start a 
project

Identify 
current 
situation

Identify 
influencing 
factors

Identify solutions 
and testing

Implement, 
monitor and 
secure

Define Measure Analyse Improve Control

55

Toll-gate reviews between stages:
• The project leader presents results and expectations to the sponsor 

before moving to the next stage;
• Sponsor decides for a Go or No Go



Six Sigma activities and tools
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ControlImproveAnalyseMeasureDefine

Activities

Potential 
tools

Starting the project Determining 
current situation

Identifying 
influencing factors

Identify solutions 
and testing

Monitoring and 
securing

• Defining problem 
(occasion)

• Scoping
• Who is the customer 

and what does the 
customer want?

• VOC → CTQ
• Goal project (Y)
• Stakeholders analysis
• Team composition
• Inform organisation

• Map current 
process

• Identifying waste 
and value

• Identifying and 
measuring most 
important process 
variables (Y en X-
en)

• Visualisation 
process 
performance

• Analyse causes 
from VSM 

• Hypothesis testing 
(effect of X on Y)

• Determine critical X

• Elaboration of 
solutions for the 
most important 
causes 

• Appreciation risks of 
alternative solutions 
Set new SLA’s and 
KPI’s 

• Design 
implementation for 
new process

• Coping with 
resistance

• Testing and 
measuring new 
process

• Insight in results
• Continuous 

improvement of  
new process

• SIPOC
• Kano analysis
• Stakeholder 

analysis
• Communication 

plan
• Project charter

• VSM (current and 
ideal state)

• Plan for measure
• Minitab (e.g. 

control chart, 
process capability 
analysis)

• Fishbone
• 5 x Why
• Pareto diagram
• Minitab (e.g. 1 & 2 

sample-t, ANOVA)

• Brainstorming
• VSM (future state)
• FMEA
• Poka Yoke
• Implementation 

plan

• Control Chart
• OCAP
• PDCA

Change management & project support



Belt structure

• Champion (sponsor)

– Facilitates and support Lean Six Sigma initiatives

• Black Belt (project- and program managers)

– Thorough understanding of Lean Six Sigma and well-experienced

• Green Belt (project leaders)

– Good understanding of  Lean Six Sigma. Green Belts are able to carry out basic 
Lean Six Sigma projects and support Black Belts in complex projects.

• Yellow Belt (potential project members)

– Basic understanding of Lean Six Sigma. Yellow Belts understand the basic 
principles, recognise waste and are able to apply Lean Six Sigma in their own 
work.
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Simulation – Van Nelle Coffee Filter Factory

• Round 1
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Improve!

Discuss with the team what went right and wrong

• Write down your first findings

• Identify the waste you have noticed in the process 

• Make suggestions to improve the process

• You have 20 minutes

60
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Simulation – Van Nelle Coffe Filter Factory

• Round 2
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Lean Six Sigma Yellow Belt certified!.. What’s next?

Theory:

Practice:



Curious for more? 

Reading tips
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