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Module Two: Understanding Lean 

Lean and Six Sigma are buzz-words we hear in business all of the 

time. Before we get started, let’s make sure we all understand just 

what we mean by “lean” and “Six Sigma”. 

 

 

 

 

 

About Six Sigma 

• Six Sigma is a structured, data-driven process of solving critical issues 

from a business perspective that we haven’t been able to solve with 

current methodology. 

• Six Sigma is the single most effective problem-solving methodology for improving business and 

organizational performance. 

• The common measurement scale is called the Sigma capability or Z and is a universal scale. It is a 

scale like a yardstick measuring inches or a thermometer measuring temperature. 

• The scale allows us to compare business processes in terms of the capability to stay within the 

quality limits established for that process. 

• The Sigma scale measures Defects per Million Opportunities (DPMO). Six Sigma equates to 3.4 

defects per million opportunities.  

 

What Six Sigma is and is not: 

• Six Sigma is not an add-on to normal business activities.  

Six Sigma is the most important training 

thing we have ever had. It’s better than 

going to Harvard Business School.  

       

   Jack Welch 
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• It is an integrated part of the improvement process. 

• Six Sigma is management methodology driven by data.  

• Six Sigma focuses on projects that will produce measurable business results.  

• Six Sigma is not a standard, a certification or a metric like percentage. 

• The central idea behind Six Sigma is that if you can measure how many" defects” you have in a 

process, you can systematically determine how to eliminate those and approach “zero defects”. 

• Sigma is a value from 1 to 6 that signifies the maximum number of defects per million: 

• 1 Sigma = 690,000 defects/million = 31% accurate 

• 2 Sigma = 308,537 defects/million = 69.1463% accurate 

• 3 Sigma = 66,807 defects/million = 93.3193% accurate 

• 4 Sigma = 6,210 defects/million = 99.3790% accurate 

• 5 Sigma = 233 defects/million = 99.9767% accurate 

• 6 Sigma = 3.4 defects/million = 99.999997% accurate 

• Six Sigma is about reducing variation. 

• Six Sigma find out the facts before acting. 

 

Estimated Time  10 minutes 

Topic Objective To understand that “Six Sigma” is a methodology for improving processes. 

Topic Summary 

• Six Sigma is a structured, data-driven process of solving critical issues 
from a business perspective that we haven’t been able to solve with 
current methodology. 

• Six Sigma is the single most effective problem-solving methodology 
for improving business and organizational performance. 

• The common measurement scale is called the Sigma capability or Z 
and is a universal scale. It is a scale like a yardstick measuring inches 
or a thermometer measuring temperature. 

• The scale allows us to compare business processes in terms of the 
capability to stay within the quality limits established for that 
process. 

• The Sigma scale measures Defects per Million Opportunities (DPMO). 
Six Sigma equates to 3.4 defects per million opportunities. 

Materials Required List the activities below on a flip chart. 



© Global Courseware 

Planning Checklist 

Before the workshop, write the following on the flip chart: 

For every 300,000 letters delivered 

With 99% delivery rate =  

With Six Sigma =  

For every 500,000 computer starts 

With 99% start rate =  

With Six Sigma =  

Out of 450,000 order lines per month 

With 99% order fills =  

With Six Sigma =  

Recommended Activity 

Have the group work on the numbers below. Here are the answers: 

For every 300,000 letters delivered 

With 99% delivery rate = 3,000 wrong deliveries 

With Six Sigma = 1 wrong delivery 

For every 500,000 computer starts 

With 99% start rate = 5,000 crashes 

With Six Sigma = >2 crashes 

Out of 450,000 order lines per month 

With 99% order fills = 4,500 broken promises 

With Six Sigma = >2 broken promises 

Stories to Share 

Motorola, the place where Six Sigma began, saved $2.2 billion in four years 

using Six Sigma.  

GE saved $2 billion over 3 years implementing Six Sigma. Jack Welch, former 

CEO became an ambassador of Six Sigma and inspired Corporate America, 

and the rest of the world to follow. 

Delivery Tips 

It is important to show the group that Six Sigma is not just about improving 

efficiencies in a factory or for manufacturing.  Here are some examples: 

• Call Centers (response / resolution time) 

• Ordering Systems (order time to deliver, order accuracy) 

• Hospital Systems (Patient Flow) 

• Human Resource Management (Customer Service Training) 
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• Retail Services (Wait time, Customer Satisfaction) 

Review Questions What is Six Sigma? What and where is it used?  

 

About Lean 

“Lean” means continuously improving towards the ideal and achieving the 

shortest possible cycle time through the tireless reduction of waste.  

• It is focused on eliminating waste in all processes  

• It is about expanding capacity by reducing costs and shortening cycle times 

• It is about understanding what is important to the customer 

• It is not about eliminating people 

 

Examples of Lean Projects: 

• Reduced inventory 

• Reduced floor space 

• Quicker response times and shorter lead times 

• Decreased defects, rework, scrap 

• Increased overall productivity 

 

Estimated Time  10 minutes 

Topic Objective To understand what is meant by the term “lean”. 

Topic Summary 

“Lean” means continuously improving towards the ideal and achieving the 
shortest possible cycle time through the tireless reduction of waste.  

• It is focused on eliminating waste in all processes  

• It is about expanding capacity by reducing costs and shortening cycle 
times 

• It is about understanding what is important to the customer (e.g. 
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value) 

• It is not about eliminating people 

Examples of Lean Projects 

• Reduced inventory 

• Reduced floor space 

• Quicker response times and shorter lead times 

• Decreased defects, rework, scrap 

• Increased overall productivity 

Recommended Activity Have group share examples of lean activities in their organizations. 

Delivery Tips 

In Lean, Value Added means: 

• Customers are willing to pay for it 

• It physically changes the product 

• It’s done right the first time 

In Lean, Non Value-Added means: 

• It is not essential to produce output 

• Does not add value to the output 

This Includes: 

• Defects, errors, omission 

• Preparations/setup, control/inspection 

• Over-production, processing, inventory 

• Transporting, motion, waiting, delays 

Review Questions What are examples of Lean Projects? 
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History Behind Lean 

The phrase “lean manufacturing” was coined in the 1980's and has its roots in 

the Toyota Production System. (See later in this module) 

Most of the basic goals of lean manufacturing are common sense, and some 

fundamental thoughts have been traced back to the writings of Benjamin 

Franklin.  

Henry Ford cited Franklin as a major influence on his lean business practices, which included Just-in-time 

manufacturing. The founders of Toyota designed a process with inspiration from Henry Ford and their 

visits to the United States to observe the assembly line and mass production that had made Ford rich. 

The process is called the Toyota Production System, and is the fundamental principle of lean 

manufacturing. 

Two books have since shaped the ideologies of Lean: “The machine that changed the world” (1990) and 

“Lean Thinking” (1996). 

 

Estimated Time  10 minutes 

Topic Objective 
Understand how “lean” became an integral part of modern manufacturing 

and corporate ideologies. 

Topic Summary 

The phrase “lean manufacturing” was coined in the 1980's and has its roots 
in the Toyota Production System. (See later in this module) 

Most of the basic goals of lean manufacturing are common sense, and some 
fundamental thoughts have been traced back to the writings of Benjamin 
Franklin.  

Henry Ford cited Franklin as a major influence on his lean business practices, 
which included Just-in-time manufacturing. 

The founders of Toyota designed a process with inspiration from Henry Ford 
and their visits to the United States to observe the assembly line and mass 
production that had made Ford rich. The process is called the Toyota 
Production System, and is the fundamental principle of lean manufacturing. 

Two books have since shaped the ideologies of Lean: “The machine that 

changed the world” (1990) and “Lean Thinking” (1996).  

Materials Required Copy of “Lean Thinking” if possible. 

Planning Checklist Obtain a copy of “Lean Thinking” before the workshop 

http://en.wikipedia.org/wiki/Benjamin_Franklin
http://en.wikipedia.org/wiki/Benjamin_Franklin
http://en.wikipedia.org/wiki/Henry_Ford
http://en.wikipedia.org/wiki/Just_In_Time_(business)
http://en.wikipedia.org/wiki/Henry_Ford
http://en.wikipedia.org/wiki/Benjamin_Franklin
http://en.wikipedia.org/wiki/Benjamin_Franklin
http://en.wikipedia.org/wiki/Henry_Ford
http://en.wikipedia.org/wiki/Just_In_Time_(business)
http://en.wikipedia.org/wiki/Henry_Ford
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Recommended Activity Pass around “Lean Thinking” for participants to look at. 

Stories to Share 
In 1910 Henry Ford moves his factory into Highland Park, the “birthplace of 

lean manufacturing”, with continuous flow of parts. 

 

Toyota Production Systems 

The Toyota Production System (TPS) is a mindset and management system that 

embraces continuous improvement. TPS organizes manufacturing and logistics, 

including interaction with suppliers and customers. Originally called "Just in 

Time Production," it builds on the approach created by the founders of Toyota. 

TPS revolves around 5 simple steps: 

1. Define Value of your product > Make it according to Customer needs and Customer Defined 

2. Identify Value Stream of your product > Follow the product and identify unnecessary actions 

3. Study the Flow your product > Eliminate All Waste 

4. Make only what the customer orders > Produce Just In Time for Demand 

5. Strive for Perfection > Continuous Improvement. Good enough is never enough. 

 

Estimated Time  10 minutes 

Topic Objective 
Understanding the TPS system on which modern manufacturing is modeled 

upon. 

Topic Summary 

The Toyota Production System (TPS) is a mindset and management system 

that embraces continuous improvement. 

TPS organizes manufacturing and logistics, including interaction with 

suppliers and customers.  

Originally called "Just In Time Production," it builds on the approach created 

by the founders of Toyota.  

TPS revolves around 5 simple steps: 

1. Define Value of your product > Make it according to Customer needs 

and Customer Defined 

2. Identify Value Stream of your product > Follow the product and 

http://en.wikipedia.org/wiki/Just_In_Time_(business)
http://en.wikipedia.org/wiki/Just_In_Time_(business)
http://en.wikipedia.org/wiki/Just_In_Time_(business)
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identify unnecessary actions 

3. Study the Flow your product > Eliminate All Waste 

4. Make only what the customer orders > Produce Just In Time for 

Demand 

5. Strive for Perfection > Continuous Improvement. Good enough is 

never enough. 

Materials Required Handout: The TPS House 

Planning Checklist Print out one TPS House-diagram per participant 

Recommended Activity 
Have participants review the TPS House and encourage them to share other 

ideologies and manufacturing processes they are familiar with. 

Delivery Tips 
If you handed out the TPS-House Diagram at the beginning of the workshop, 

this activity should go smoothly. 

Review Questions What does TPS stand for? 

 

The Toyota Precepts 

The five methods defined by Toyota contain some basic principles: 

1. CHALLENGE: Form a long-term vision, meeting challenge with courage and 

creativity to realize your dreams. 

• Create Value through Manufacturing and Delivery of Products and 

Services 

• Nurture a spirit of Challenge 

• Always have a Long Range Perspective 

• Thorough Consideration in Decision Making 

2. KAIZEN: Improve your business operations continuously, always driving for innovation and 

evolution. 

• Have a Kaizen Mind and Innovative Thinking (See later this module) 

• Build Lean Systems and Structure 

• Promote Organizational Thinking 
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3. GENCHI GENBUTSU (Go and see): Go to the source to find the facts to make correct decisions, 

build consensus, and achieve goals at our best speed. 

• Genchi Genbutsu (Go and See) 

• Lead with Consensus Building 

• Create Commitment to Achievement 

4. RESPECT: Respect others, make every effort to understand each other, take responsibility and 

do your best to build mutual trust. 

• Respect for Stakeholders and community 

• Develop Mutual Trust and Mutual Responsibility 

• Be Sincere, transparent and open in all Communication 

5. TEAMWORK: Stimulate personal and professional growth, share the opportunities of 

development, and maximize individual and team performance. 

• Have Commitment to Education and Development 

• Have Respect for the Individual; Realizing Consolidated Power as a Team 

 

Estimated Time  10 minutes 

Topic Objective To understand the five precepts of TPS. 

Topic Summary 

According to Toyota, consistency is central to the success of TPS. 

Consistency comes from Operational excellence.  

The operational excellence is based on the quality improvement tools and 

methods in the TPS:  

1. Challenge (Challenge existing methods) 

2. Kaizen (Improve what’s not working) 

3. Genchi Genbutsu (go and see for yourself) 

4. Respect (Towards employees, Customers, Suppliers, Community) 

5. Teamwork (Stand together undivided) 

Materials Required Handout: My Improvement Plan (MIP) 

Planning Checklist Print out one copy of MIP per participant 

Recommended Activity 
Have participants review their MIP and fill out the information based on the 

5 precepts. 

Delivery Tips If you handed out the MIP at the beginning of the workshop, this activity 
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should go smoothly. 

Review Questions Does your MIP pass the check point questions? 

 

Case Study 

Trish, the owner of a manufacturing facility, was attempting to introduce Six Sigma and Lean to her 

business. She was holding an initial meeting with her employees to explain what exactly the two 

concepts are and are not. Starting with Six Sigma, Trish explained that Six Sigma was not an add-on to 

the normal business activities, but was instead a new and integrated part of a continuous improvement 

process. She told them that Six Sigma was about reducing defects  in products to as close as zero as 

possible. Trish then explained that Lean was a part of this, and focused on eliminating waste in the 

company’s processes. 
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Module Two: Review Questions 

1) Six sigma equates to: 

a) 1.4 DPMO 

b) 2.4 DPMO 

c) 3.4 DPMO 

d) 4.4 DPMO 

2) Which letter is used Sigma capability? 

a) S 

b) C 

c) Y 

d) Z 

3) Which of the following actions is not so typical for the lean process? 

a) Eliminating waste 

b) Eliminating people 

c) Reducing costs 

d) Shortening time cycles 

4) Which of the following is not an example of lean process? 

a) Reduced inventory 

b) Increasing overall productivity 

c) Decreased defects 

d) Skipped details in reports 

5) Which car company’s production system is related with early usage of ‘lean manufacturing’? 

a) Mercedes-Benz 

b) Toyota 

c) General Motors 

d) BMW 

6) Besides “The machine that changed the world”, which book also shaped the ideologies of 

‘Lean’? 

a) “Lean process” 

b) “Lean manufacturing” 

c) “Lean thinking” 

d) “Lean world” 
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7) What was the original name of TPS? 

a) Just in time production  

b) Just right production 

c) Just precise production 

d) Just appropriate production 

8) What is the last step of TPS? 

a) Defining value of your product 

b) Striving for perfection 

c) Making only what the customer orders 

d) Studying the flow of your product 

9) What does GENCHI GEBUTSU mean? 

a) Wait and see 

b) Come and see 

c) Go and see 

d) Look and see 

10) Committing to education and development is especially important for: 

a) Respect 

b) Kaizen 

c) Challenge 

d) Teamwork 
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What Six Sigma is and is not 
• Six Sigma is not an add-on to normal business activities.  

• It is an integrated part of the improvement process. 

• Six Sigma is management methodology driven by data.  

• Six Sigma focuses on projects that will produce measurable business results.  

• Six Sigma is not a standard, a certification or a metric like percentage 

• The central idea behind Six Sigma is that if you can measure how many" defects” you have in a 

process, you can systematically determine how to eliminate those and approach “zero defects”. 

• Sigma is a value from 1 to 6 that signifies the maximum number of defects per million: 

1 Sigma = 690,000 defects/million = 31% accurate 

2 Sigma = 308,537 defects/million = 69.1463% accurate 

3 Sigma = 66,807 defects/million = 93.3193% accurate 

4 Sigma = 6,210 defects/million = 99.3790% accurate 

5 Sigma = 233 defects/million = 99.9767% accurate 

6 Sigma = 3.4 defects/million = 99.999997% accurate 

• Six Sigma is about reducing variation 

• Six Sigma find out the facts before acting 

Liker’s Toyota Way 
Principle 1: Base your management decisions on a long-term philosophy, even at the expense of short-
term financial goals. 

Principle 2: Most Business Processes are 90% Waste and 10% Value-Added Work. 

Principle 3: Use “pull” systems to avoid overproduction. 

Principle 4: Level out the workload (Heijunka).  

Principle 5: Build a culture of stopping to fix problems, to get quality right the first time. 

Principle 6: Standardized tasks and processes are the foundation for continuous improvement and 
employee empowerment. 

Principle 7: Use visual control so no problems are hidden. 

Principle 8: Use only reliable, thoroughly tested technology that serves your people and processes. 

Principle 9: Grow leaders who thoroughly understand the work, live the philosophy, and teach it to 
others. 
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Principle 10: Develop exceptional people and teams who follow your company’s philosophy. 

Principle 11: Respect your extended network of partners and suppliers by challenging them and helping 
them improve. 

Principle 12: Go and see for yourself to thoroughly understand the situation (Genchi Genbutsu). 

Principle 13: Make decisions slowly by consensus, thoroughly considering all options; implement 
decisions rapidly (Nemawashi). 

Principle 14: Become a learning organization through relentless reflection (Hansei) and continuous 
improvement (Kaizen). 
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The Toyota Precepts 
 
1. CHALLENGE 

Form a long-term vision, meeting challenge with courage and creativity to realize your dreams. 

• Create Value through Manufacturing and Delivery of Products and Services 

• Nurture a spirit of Challenge 

• Always have a Long Range Perspective 

• Thorough Consideration in Decision Making 
 
2. KAIZEN 

Improve your business operations continuously, always driving for innovation and evolution. 

• Have a Kaizen Mind and Innovative Thinking (See later this module) 

• Build Lean Systems and Structure 

• Promote Organizational Thinking 
 

3. GENCHI GENBUTSU (Go and see) 

Go to the source to find the facts to make correct decisions, build consensus, and achieve goals at our 
best speed. 

• Genchi Genbutsu (Go and See) 

• Lead with Consensus Building 

• Create Commitment to Achievement 
 

4. RESPECT 

Respect others, make every effort to understand each other, take responsibility, and do your best to 
build mutual trust. 

• Respect for Stakeholders and community 

• Develop Mutual Trust and Mutual Responsibility 

• Be Sincere, transparent and open in all Communication 
 
5. TEAMWORK 

Stimulate personal and professional growth, share the opportunities of development, and maximize 
individual and team performance. 

• Have Commitment to Education and Development 

• Have Respect for the Individual; Realizing Consolidated Power as a Team 
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The Goals of TPS 
The Main goals of the Toyota Production System are to eliminate three types of waste:  

1) Overburden or stress in the system (Muri), 2) Inconsistency (Mura), 3) Waste (Muda) 
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The TPS House 

 

Just in Time 
Right part Right time  

• Take time 
• Continuous Flow 
• Pull System 
• Quick Changeover 

Integrated logistics 

Jidoka 
Make problems visible 
• Automatic stops 
• Person-machine 

separation 
• Error proofing 
• In-station quality 

control 
• Solve root cause of 

problems 

Heijunka (Leveled production) 

TPS 

Best Quality. Lowest Cost. Shortest Lead 
Time. Best Safety. High Morale 

People 

Stable and Standardized Processes 

Kaizen 

Waste 
reduction 

Teamwork 
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My Improvement Plan (MIP) 

• CHALLENGE: What is the existing method or work process I want to improve? 

 

 

• IMPROVE: What is not working in the existing method or process? Describe flaws and quantify if 

possible. How will the methods and process work with your proposed change? 

 

 

• GENCHI: What observations have you done by going to the source of the problem in your 

project? 

 

 

• RESPECT: List who is affected by the change you are proposing. Consider how they could be 

involved. 

 

 

• TEAM WORK: Review your list of individuals above. Who can you work with to implement the 

change swiftly? 
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Icebreaker One: The 10 Minute Challenge 

PURPOSE 

It will help introduce the topic of time management in a fun, non-confrontational manner. 

MATERIALS REQUIRED 

1. Flip chart paper 

2. Markers 

3. Timer or watch 

4. Craft supplies if desired (colored paper and pencils, glue, sparkles, etc.) 

PREPARATION 

Write out the following list on a piece of flip chart paper. Ensure that it stays covered until the end of 

the activity explanation. 

5. Do a lap around the room (5 points) 

6. Create something for the instructor to wear, such as a hat or tie (10 points; bonus 5 points if the 

instructor actually wears it) 

7. Find out something unique about each person on the team (5 points) 

8. Sing a song together (15 points) 

9. Make a paper airplane and throw it from one end of the room to another (10 points) 

10. Get everyone in the room to sign a single piece of paper (5 points) 

11. Count the number of pets owned by your group (20 points) 

12. Assign a nickname to each member of the team (5 points) 

13. Create name cards for each team member (5 points; bonus 5 points if you use your team 

nicknames) 

14. Make a tower out of the materials owned by your group (10 points) 

15. Convince a member of another team to join you (20 points) 

16. Name your team and come up with a slogan (5 points for the name, 5 points for the slogan) 

17. Re-create the sounds of the Amazon rainforest with the sounds of your voices (10 points) 

18. Make a list of what your team wants out of the workshop (15 points) 

19. Form a conga line and conga from one end of the room to another (5 points; bonus 10 points if 

anyone joins you) 

You can customize this list as you wish; just make sure there is a point value (which is completely up to 

you) assigned to each item. 

 

You will also want to create a scoreboard matrix on flip chart paper that looks like this:  



© Global Courseware 

 TEAM 1 TEAM 2 TEAM 3 

TASK 1    

TASK 2    

TASK 3    

TASK 4 (AND ON…)    

TOTAL    

 

This should stay hidden until the end of the activity. 

EXPLANATION 

Divide participants into teams of five to eight. Unveil the numbered list of tasks. Explain that they have 

ten minutes to collect as many points as possible. They must be safe and they only have ten minutes! 

ACTIVITY 

Give participants ten minutes to perform their tasks, and enjoy the show! After ten minutes, add up 

their points using your pre-designed matrix and announce the winner. Keep the list of tasks; you may 

want to tape it to the wall. 

 

DEBRIEF 

After the activity, discuss learning points. Possible discussion topics include: 

20. How did teams decide what tasks they wanted to do? Most groups will analyze the time the task 

will take and/or the difficulty level, compare it with the value (possible number of points), and 

prioritize as a result. We do this when managing our time, too: we often choose the high-yield, 

low-effort tasks over the low-yield, high-effort tasks (and rightly so!).  

21. Were any decisions based on task dependencies? For the name card task, for example, teams 

received bonus points if they used team nicknames. Performing these two tasks together would 

triple the points received. This often happens in life, too – batching tasks increases your results 

exponentially. 

22. What group dynamics came into play? If participants knew each other before, they may feel 

more comfortable performing a personally risky activity, like singing a song. This comes into play 

when prioritizing tasks, too; we’re more likely to stay within our comfort zone, especially if 

we’re working in a team. 
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23. What skills came into play? For example, several tasks involved creativity and artistic skills. Did 

teams find out whether any members had artistic talent before deciding to do the task? 

24. What additional information did you ask for? How did that affect your approach? Some groups 

will catch on to the fact that there is no rule that the whole group must perform every task, and 

will divide their resources and achieve more points as a result. The lesson to learn here is that 

you need all the information you can get before prioritizing tasks and making a plan. Some 

teams may have even realized this partway through the activity and adjusted their approach as 

a result. Kudos to them! 

25. Did ethics come into play? Although “stealing” another team member was worth a lot of points, 

some teams are uncomfortable with the idea and avoid this task. 
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r their participation in the workshop. 
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