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Best Practices  – Lean Six Sigma
Evaluation Copy – Terms and Conditions

Carpe Momentum Advisory -Evaluation Copy

 The following terms and conditions apply to the review of this Evaluation Copy of Best Practices  – Lean Six Sigma (“evaluation 
material”) provided by Carpe Momentum Advisory – Andreas Metzen. Any violation of the following terms is strictly prohibited.

‒ The evaluation material is owned by Carpe Momentum Advisory – Andreas Metzen(“CMA”) and all right, title and interest 
therein is vested solely in CMA.

‒ Recipient will use the evaluation material only for the purpose of evaluation it and to provide comments and feedback 
relative thereto to CMA.

‒ The evaluation material , or any portion thereof, may not be copied by Recipient and may not be distributed to, or made 
available for the use by, any party other than Recipient, unless, in each case, Recipient has obtained the prior written 
authorization of CMA prior to such copying and/or distribution.

‒ Recipient will have 60 days from the date of receipt to evaluate the evaluation material, after which it will promptly return or
delete the evaluation material and all authorized copies to CMA. Such time period may be extended only with the consent of 
CMA.

‒ Recipient will not conduct any training, or use of the evaluation material for any purpose other than for evaluation purposes, 
with first becoming a member in good standing of the CMA or without first obtaining  a license from CMA to use the 
evaluation material for the intended purpose.

‒ All information about the evaluation material will be held strictly confidential and Recipients will not disclose any content of
the evaluation material to any other party without first obtaining the consent of CMA.

‒ The terms “Carpe Momentum Advisory” and “Aware Leadership” is a trademark of CMA and may not be used in any manner 
by Recipient or any other party with the prior approval of CMA.

‒ Any copying or use of the evaluation material except as set forth above is strictly prohibited.

‒ © 2016 Carpe Momentum Advisory. All Rights Reserved.
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Lean (Manufacturing)

Lean manufacturing or lean production, often simply, "Lean," is a production practice that 
considers the expenditure of resources for any goal other than the creation of value for the end 
customer to be wasteful, and thus a target for elimination. Working from the perspective of the 
customer who consumes a product or service, "value" is defined as any action or process that a 
customer would be willing to pay for.

Essentially, lean is centered on preserving value with less work. Lean manufacturing is a 
management philosophy derived mostly from the Toyota Production System (TPS) (hence the 
term Toyotism is also prevalent) and identified as "Lean" only in the 1990s. TPS is renowned for 
its focus on reduction of the original Toyota seven wastes to improve overall customer value, but 
there are varying perspectives on how this is best achieved. The steady growth of Toyota, from a 
small company to the world's largest automaker, has focused attention on how it has achieved 
this.

Lean manufacturing is a variation on the theme of efficiency based on optimizing flow; it is a 
present-day instance of the recurring theme in human history toward increasing efficiency, 
decreasing waste, and using empirical methods to decide what matters, rather than uncritically 
accepting pre-existing ideas. As such, it is a chapter in the larger narrative that also includes such 
ideas as the folk wisdom of thrift, time and motion study, Taylorism, the Efficiency Movement, 
and Fordism. Lean manufacturing is often seen as a more refined version of earlier efficiency 
efforts, building upon the work of earlier leaders such as Taylor or Ford, and learning from their 
mistakes.
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Lean – In a Nutshell

Philosophy of continuous improvement

 Deliver better customer value

 Common sense approach

 Improve quality by minimizing waste

 Sustain improvement with controls

Principles

 Understand customer value

 Minimize process waste

 Protect the flow 

Lean
リーン
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Historic Background – 20th Century Lean Forerunners

Frederick Winslow Taylor (1911)

“Principles of Scientific Management”

Time Studies - Scientific Management

Henry Ford - Return on Capital (ROIC) and Low Cost  (1920s)

Book “Today and Tomorrow” (1926) outlines his vision of production and

of delivering value to the customer. 

“Ordinarily, money put into raw materials or into finished stock is

thought of as live money. It is money in the business, it is true, but

having stock of raw material or finished goods in excess of requirements

is waste – which, like every other waste, turns up in high prices and

low wages.” (quote from page 112)

Sakichi Toyoda - The father of Toyota (1926)

In 1894 the tinkerer and inventor, begins making manual weaving looms

in Japan. 1926 – Mr. Toyoda opens Toyoda Automatic Loom Works.

He later invents looms that stop automatically when thread breaks

(mistake proofing).

Lean
リーン
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Historic Background – 20th Century Lean Forerunners

Kiichiro Toyoda - Toyota Motor Company (1937) 

“Unless we establish a method far superior to Ford’s,

we will never beat Ford.“

Made the decision for Toyoda Loom Works to branch into automobiles,

considered a risky business at the time

Taiichi Ohno,  Shigeo Shingo, Eiji Toyoda

(1948 and 1975) 

Father(s) of the Toyota Production System

TPS is the origin of Just-In-Time and Lean Production

movements in U.S. and around the world.

Focused on eliminating / removing

- Muda / 無駄 - waste

- Mura -斑) - unevenness / inconsistency and

- Muri -無理 - overexertion / overburden

Also influenced by work of W. Edwards Deming (see Six Sigma)

Professor James P. Womack (1989)

“Lean Thinking”

founder and chairman of the Lean Enterprise Institute, a nonprofit

education, publishing, conference, and research organization

Lean
リーン
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Best Practices - Quality / Process Improvement
Lean

Lean is aimed at the elimination of waste in every area of production including customer

relations, product design, supplier networks and factory management. Its goal is to

incorporate less human effort, less inventory, less time to develop products, and less space

to become highly responsive to customer demand while producing top quality products in

the most efficient and economical manner possible

 Eliminate Waste - Seven Wastes (muda -無駄): 

Transport, Inventory, Motion, Waiting, Overproduction, Over Processing, Defects

 Value Stream Mapping

Value added / Non value added / Business value added activities

 Establish customer “pull” instead of organizational “push” (Kanban)

Continuous flow – pace to customer demand

Production / work rate determined by customer demand

 Visual Workplace

“House Keeping” - 5Ss (Sorting, Straightening, Shine, Standardizing, Sustaining)

 “Go and See” (Genchi Genbutsu)

 Error-proofing (Poka-Yoke)

 Focused, high velocity breakthrough (Kaizen)

Lean
リーン
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Best Practices - Quality / Process Improvement
Value Stream Map

Lean
リーン
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Entry & Re/Entry Cycle

Adopt 
Improvement 

Paradigm

Strategic 
Planning

Best Practices - Quality / Process Improvement
Transitioning to a Lean Enterprise

Create and 
Refine 

Implementation 
Plan

Implement 
Initiatives

Focus on 
Continuous 

Improvement

Mid- to

Long-

Term

Cycle

Short

Term

Cycle

Develop 

Improvement 

Structure 

and Behavior

Focus on 

Value 

Stream

+

+

Where is your business

In this diagram?

Source: Massachusetts Institute of Technology

Lean
リーン
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Lean – Value Stream Mapping Icons

Lean
リーン
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Six Sigma History

• Based on Dr. W. Edwards Deming’s focus on understanding and controlling 

process variation to meet customer requirements

• Widely accepted in Japan in the 50’s resulting in rebuilding their economy 

following World War II

• Western economies in the 80’s were loosing competitiveness and started 

listening to Deming’s teachings

• Motorola experienced problems with their pagers and adopted this CI 

methodology:  Named it Six Sigma, Named the practitioners Black Belts, 

and developed the DMAIC structure

• From Motorola it was adopted by AlliedSignal, then GE and from there it 

became common in all industries

http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
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Historic Background – Six Sigma

Roots of Six Sigma as Measurement Standard - Normal Curve

Abraham de Moivre (1733) “The Doctrine of Chances”

Pierre-Simon Laplace (1812) “Analytical Theory of Probabilities” 

Carl Frederick Gauss (1799) “Fundamental theorem of algebra”

Roots of Six Sigma as Standard in Product Variation (1920s)

Walter Shewhart – showed that three sigma from the mean

is the point where a process requires correction.

“Economic Control of Quality of Manufactured Product” 1931

William Edwards Deming (October 14, 1900–December 20, 1993)

Deming's 14 points for Management  (“Out of the Crisis” (p. 23-24)

Seven Deadly Diseases

The Deming Cycle (Plan-Do-Check-Act (PDCA))

http://en.wikipedia.org/wiki/Image:W._Edwards_Deming.gif
http://en.wikipedia.org/wiki/Image:W._Edwards_Deming.gif
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
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Historic Background – Six Sigma

Joseph M. Juran (December 24, 1904 – February 28, 2008) 

expanded Pareto principle, Management theory (cultural resistance)

Juran's Trilogy (cross-functional management)

Transferring quality knowledge between East and West

Kaoru Ishikawa (1915-1989)

User Friendly Quality Control, Fishbone Cause and Effect Diagram –

Ishikawa diagram, Implementation of Quality Circles,

Emphasized the 'Internal Customer‘, Shared Vision 

Genichi Taguchi (born January 1, 1924)

Taguchi methods (very influential contribution to industrial statistics)

Taguchi loss function, used to measure financial loss to

society resulting from poor quality; 

The philosophy of off-line quality control, designing products and

processes so that they are insensitive to parameters outside the

design engineer's control; and Innovations in the statistical design

of experiments, notably the use of an outer array for factors that

are uncontrollable in real life, but are systematically varied in

the experiment.

http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
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Historic Background – Six Sigma

Six Sigma – Motorola (Bob Galvin mid-1980s)

Methodology was first formulated by Bill Smith at Motorola in 1986

"Six Sigma is a registered service mark and trademark of Motorola, Inc

Two key methodologies: DMAIC and DMADV, both inspired by 

Deming's Plan-Do-Check-Act Cycle.

DMAIC is used to improve an existing business process;

DMADV is used to create new product or process designs.

Mikel J. Harry founds Motorola's Six Sigma Research Institute

Allied Signal (1993, Larry Bossidy [now Honeywell)]

General Electric (1995, Jack Welch)

adopted Six Sigma methodology.

http://en.wikipedia.org/wiki/Image:Motorola_Logo.svg
http://en.wikipedia.org/wiki/Image:Motorola_Logo.svg
http://en.wikipedia.org/wiki/Image:Honeywell_logo.svg
http://en.wikipedia.org/wiki/Image:Honeywell_logo.svg
http://en.wikipedia.org/wiki/Image:General_Electric_logo.svg
http://en.wikipedia.org/wiki/Image:General_Electric_logo.svg
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
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Six Sigma

Six Sigma is a business management strategy originally developed by Motorola, USA in 
1986. It is widely used in many sectors of industry, although its use is not without 
controversy.

Six Sigma seeks to improve the quality of process outputs by identifying and removing the 
causes of defects (errors) and minimizing variability in manufacturing and business 
processes. It uses a set of quality management methods, including statistical methods, and 
creates a special infrastructure of people within the organization ("Black Belts", "Green 
Belts", etc.) who are experts in these methods. Each Six Sigma project carried out within an 
organization follows a defined sequence of steps and has quantified financial targets (cost 
reduction or profit increase).

The term Six Sigma originated from terminology associated with manufacturing, specifically 
terms associated with statistical modeling of manufacturing processes. The maturity of a 
manufacturing process can be described by a sigma rating indicating its yield, or the 
percentage of defect-free products it creates. A six sigma process is one in which 
99.99966% of the products manufactured are statistically expected to be free of defects 
(3.4 defects per million). Motorola set a goal of "six sigma" for all of its manufacturing 
operations, and this goal became a byword for the management and engineering practices 
used to achieve it.

http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
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Six Sigma – In a Nutshell

Philosophy of continuous improvement

 Understand customers’ needs

 Measure success against those needs

 Statistically analyze business processes

 Minimize the process variation to reduce defects

 Sustain improvement with controls

Principles

 Measure the customer needs into the process 

 Reduce variation, errors and defects

 Translate projects to financials 

 Address the root cause

 Sustain the process

http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
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Best Practices - Quality / Process Improvement
Six Sigma (6σ) Foundational Knowledge

Six Sigma combines established methods such as statistical process control, design of 

experiments and failure mode and effects analysis (FMEA) in an overall framework.

 Variation – Common and special cause

 Process view of a business (vs. functional view)

 Stability and Capability of a process

 Voice of the Customer, Critical to Quality (CTQ)

 y = f(x), understanding cause and effect, difference between correlation and causation

 Root cause analysis

 Data driven decisions

 Standardization

 Cost of Quality

 Emphasis on prevention vs. correction

 Quality designed into the product not through inspection and rework

http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
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Six Sigma Methodologies

Six Sigma has two key methodologies:

DMAIC (Define – Measure – Analyze – Improve – Control)

and

DMADV (Define – Measure – Analyze – Design – Verify)
both inspired by W. Edwards Deming's Plan-Do-Check-Act Cycle.

DMAIC is used to improve an existing business process
and
DMADV is used to create new product or process designs for predictable, defect-free 

performance.

http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
http://upload.wikimedia.org/wikipedia/commons/6/67/Six_sigma-2.svg
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Lean Six Sigma Background

Through the 1990’s Lean and Six Sigma were separate initiatives

 Lean was deployed and executed by the production/operations through Lean Masters

 Six Sigma was deployed by the Quality/Quality Control organization through Black 
Belts

Viewed as competing initiatives

Lean and Six Sigma merged in the late 1990’s to provide a bigger tool box for Continuous 
Improvement practitioners

 Reduction of variation reduced waste and improved flow and vice versa
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Lean Six Sigma

Six Sigma

Consistent service 

Minimize rework

Maintain outcomes

Measure expectations

Lean

Value focus

Minimize waste

Protect the flow

Prevent mistakes

Lean Six Sigma

Improve profitability

Reduce cost

Improve revenue

Implement faster

Sustain results

Reduce risk

Improve quality
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Best Practices - Quality / Process Improvement
Lean Six Sigma - DMAIC – Input / Output / Processes / Tools
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Best Practices - Quality / Process Improvement
DMAIC Cycle
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Best Practices - Quality / Process Improvement
DMAIC Cycle
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Lean Six Sigma Toolbox

Lean Six Sigma

Enterprise
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Efficient Use of :

• People

• Equipment

• Materials

• Space 

• Create Flow

• Eliminate Waste

Kaizen Breakthrough MethodologyKaizen Breakthrough Methodology

• Improve 

Process 

Capability

• Minimize 

Variation

• Manage 

Abnormality

Lean Methodology:

•PDCA Model

•Plan/Do/Check/Act

•Create Flow

•“Pace” to customer 

demand

•Establish customer “pull” 

instead of organizational 

“push”

•Eliminate Waste

•Focus on non-value-added 

activities (activities the 

customer is unwilling to pay 

for)

•Lean Implementation Model: 

•Focused, high velocity 

Kaizen Breakthrough, team 

develops knowledge through 

event, 5-day event

Six Sigma Methodology

•DMAIC Model

•Define/Measure/Analyze/

Improve/Control

•Reduce Variation 

•Eliminate “defects” 

through root cause analysis

•Six sigma process 

capability (99.9999% yield)

•Optimize Processes

•Standardize 

improvements, put 

controls in place to ensure 

sustainment

•Six Sigma Implementation 

Model:

•Highly structured 

projects, highly skilled 

teams, 2-3 month project

Use both toolboxes to maximize results.

(Create long-term sustainable improvements.)
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Everything Results From a Process…

Suppliers
refers to organizations that provide the inputs required in the normal course of business operations.

Inputs
the multitude of factors involved to produce the outputs of the process.

Process Transformation
the interaction of the multitude of factors involved to produce the outputs of the process.

Outputs
the physical products, documents, information that is generated by the process.

Clients
The reason that we are in business.

Outcomes
What the clients use our outputs for.
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Process Mapping

What Is A Process Map?

A pictorial representation showing all of the steps of a process.

Process maps can identify:

Process problems, wasted motion and workspace layout inefficiencies

Delays, non value-added steps and problematic “hand-offs.”

Organization functions involved with the process (customers/suppliers)

How Does A Process Map Help A Team?

Enables all team members to understand the entire process being studied

Reveals associate-to-associate variation within the process

Enables team members to view the process from different viewpoints and with a different 
focus

Aids in identifying problem areas within the process and their causes

Aids in bounding the project
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Process Versions

Usually, there are at least three versions of any process…

What you think it is… What it actually is… What you want it to be…

A clear understanding and communication of the
current state is essential to establishing the future state!

A clear understanding and communication of the
current state is essential to establishing the future state!
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Levels of Process Mapping

Macro level Micro level

• High level overview

• “Big picture”

• Show linkage to other processes

Operational level •

Input/Output linkage •

Measurements and controls •

Typical strategy…
Start at Macro level and work towards the Micro level, as required

Focus Micro level work in areas of largest potential gain

Typical strategy…
Start at Macro level and work towards the Micro level, as required

Focus Micro level work in areas of largest potential gain
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One of the GOAL? Make End-to-End  Process Visible
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Process Change Success - Example

BEFORE AFTER
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What is the “Voice of the Customer” - VOC

A term used in Lean Six Sigma to describe the process of capturing a customer's
requirements and identifying the key drivers of customer satisfaction.

The term VOC is used to describe your customers‘ needs and their perceptions of the quality of your 
products or services.

What does it do?

 To get a detailed understanding of the customer’s requirements 

 Have a common language for the team going forward
Properly focuses your improvement project

 Provides key input for the setting of appropriate design specifications for the new product or service 

 Identifies critical features for those products and services, known as Critical to Quality 
characteristics, or CTQs

 Provides a baseline measure of customer satisfaction against which to measure improvements
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If the Customer Requirements are not Explicit… 

Customer needs 

system problems to 

be dealt with 

promptly

The support for this 

system is lousy! 

Nobody is dealing with

the problems we 

report

The new release of 

software is full of bugs

The procurement 

process takes too long.

We may not get the 

hardware in time

Support staff will

respond within 30 

minutes of a problem

being reported

Customer orders will 

be approved internally

within 5 days of the 

initial request 

Voice 

of the 

Customer 

(VOC)

Voice 

of the 

Customer 

Theme

Critical 

to 

Quality 

(CTQ) 

Characteristic

Customer needs 

software to be

delivered error free

Software will be 

delivered right first 

time

Customer needs a 

quicker turnaround

time for hardware 

ordered through Supplier

CTQ’s need to focus on measuring waste in the process.
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CTQ Trees – IT Service Example

 

Good 

Service

Files sent to 3rd

parties on time

System 

Avail.

Good 

Support

Fast response 

times

Minimal 

downtime

Calls answered 

promptly

Flexible response to

overtime requests

Trouble tickets 

actioned quickly

Severity Level 1 tickets < 4 hrs

Password resets < 2 hrs

Max response time < 0.2 secs

System available Mon-Sat 07:00
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Appendix – Output & Process First
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Appendix

Sustainable Change - Handling Endless Regulatory Change| 3 Strategies and Solutions for Sustainable Change
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Kaizen

Kaizen (改善), Japanese for "improvement" or "change for the better", refers to philosophy or practices that focus upon 
continuous improvement of processes in manufacturing, engineering, supporting business processes, and management. It has 
been applied in healthcare, psychotherapy, life-coaching, government, banking, and many other industries. When used in the 
business sense and applied to the workplace, kaizen refers to activities that continually improve all functions, and involves all 
employees from the CEO to the assembly line workers. It also applies to processes, such as purchasing and logistics, that cross 
organizational boundaries into the supply chain. By improving standardized activities and processes, kaizen aims to eliminate
waste (see lean manufacturing). Kaizen was first implemented in several Japanese businesses after the Second World War, 
influenced in part by American business and quality management teachers who visited the country. It has since spread 
throughout the world and is now being implemented in many other venues besides just business and productivity.
The Toyota Production System is known for kaizen, where all line personnel are expected to stop their moving production line 
in case of any abnormality and, along with their supervisor, suggest an improvement to resolve the abnormality which may 
initiate a kaizen.
The cycle of kaizen activity can be defined as:

* Standardize an operation
* Measure the standardized operation (find cycle time and amount of in-process inventory)
* Gauge measurements against requirements
* Innovate to meet requirements and increase productivity
* Standardize the new, improved operations
* Continue cycle ad infinitum

This is also known as the Shewhart cycle, Deming cycle, or PDCA. Other techniques used in conjunction with PDCA include 5 
Whys, which is a form of root cause analysis in which the user asks "why" to a problem and its answer five successive times. 
There are normally a series of root causes stemming from one problem,[8] and they can be visualized using fishbone diagrams 
or tables. Masaaki Imai made the term famous in his book Kaizen: The Key to Japan's Competitive Success.

In their book The Toyota Way Fieldbook, Jeffrey Liker, and David Meier discuss the kaizen blitz and kaizen burst (or kaizen 
event) approaches to continuous improvement. A kaizen blitz, or rapid improvement, is a focused activity on a particular 
process or activity. The basic concept is to identify and quickly remove waste. Another approach is that of the kaizen burst, a 
specific kaizen activity on a particular process in the value stream. Key elements of kaizen are quality, effort, involvement of all 
employees, willingness to change, and communication.

改善



Slide 38
© 2016 Carpe Momentum Advisory – Andreas Metzen

evaluation copy – read and follow terms and conditions 

Best Practices - Quality / Process Improvement
Kaizen —改善

Kaizen —改善 , Japanese for change for the better; the common English term is continuous 

improvement.

In their book The Toyota Way Fieldbook, Jeffrey Liker, and David Meier discuss the kaizen

blitz and kaizen burst (or kaizen event) approaches to continuous improvement. A kaizen

blitz, or rapid improvement, is a focused activity on a particular process or activity. The

basic concept is to identify and quickly remove waste. Another approach is that of the

kaizen burst, a specific kaizen activity on a particular process in the value stream

A cross-functional team based process for rapid improvement with:
– Clear Objectives

– Bias for action - Tight focus on time 

– Creativity before capital

– Focus on results

– Team process

– Quick and simple, action first

– Necessary resources available right away

Focusing on physical transformation
– Learn by doing

– Overcome resistance

– Instill change culture
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Kaizen

The original kanji characters for this word are: 改善

In Japanese this is pronounced "kaizen".

改 ("kai") means "change" or "the action to correct". 

善 ("zen") means "good". 

In Chinese this is pronounced "gai shan":

改善 ("gǎi shàn") means "change for the better" or "improve". 

改 ("gǎi") means "change" or "the action to correct". 

善 ("shàn") means "good" or "benefit". "Benefit" is more related to the Taoist or 
Buddhist philosophy, which gives the definition as the action that 'benefits' the society 
but not one particular individual (i.e., multilateral improvement). In other words, 
one cannot benefit at another's expense. The quality of benefit that is involved here 
should be sustained forever, in other words the "shan" is an act that truly benefits 
others.

改善
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So what’s the cause? Why to we have these problems?

Overview

Ishikawa diagrams were proposed by Kaoru Ishikawa[1] in the 1960s, who pioneered quality management processes in the Kawasaki shipyards, and in the 

process became one of the founding fathers of modern management.

It was first used in the 1960s, and is considered one of the seven basic tools of quality management, along with the histogram, Pareto chart, check sheet, control 

chart, flowchart, and scatter diagram. It is known as a fishbone diagram because of its shape, similar to the side view of a fish skeleton.

Mazda Motors famously used an Ishikawa diagram in the development of the Miata sports car, where the required result was "Jinba Ittai" or "Horse and Rider as 

One". The main causes included such aspects as "touch" and "braking" with the lesser causes including highly granular factors such as "50/50 weight 

distribution" and "able to rest elbow on top of driver's door". Every factor identified in the diagram was included in the final design.

Causes

Causes in the diagram are often categorized, such as to the 4 M's, described below. Cause-and-effect diagrams can reveal key relationships among various 

variables, and the possible causes provide additional insight into process behavior.

Causes can be derived from brainstorming sessions. Successively sorted through affinity-grouping to collect similar ideas together. These groups can then be 

labeled as categories of the fishbone. They will typically be one of the traditional categories mentioned above but may be something unique to the application in 

a specific case. Causes can be traced back to root causes with the 5 Whys technique.

Brainstorm – Affinity grouping – 5 Whys
The original 4 M's

* Machine (Equipment)

* Method (Process/Inspection)

* Material (Raw,Consumables etc.)

* Man power

More categories

* Mother Nature (Environment)

* Man Power (physical work)

* Mind Power (Brain Work): Kaizens, Suggestions

* Measurement (Inspection)

* Maintenance

* Money Power

* Management

The 8 P's (Used In Service Industry)

* People

* Process

* Policies

* Procedures

* Price

* Promotion

* Place/Plant

* Product

[The 4 S's (Used In Service Industry)

* Surroundings

* Suppliers

* Systems

* Skills
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Lean (manufacturing) – 7 Wastes Revisited

• Doing more than you need toOverproduction

• Keeping stuff on-hand when it is not requiredExcess Inventory

• Things just don‘t happen when they shouldWaiting

• Sending stuff to different locationsTransportation

• Excess movement (person / material)Motion

• It just doesn‘t meet expectationsMaking Defects

• Doing more than you need toOver Processing

• Not including the input of those people most directly 
involved in the process

Human Intellect
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Ishikawa diagram - Template

PROBLEM ?

People

Machines

Methods

Materials Measurements

Environment

The original 4 M's

    * Machine (Equipment)

    * Method (Process/Inspection)

    * Material (Raw,Consumables etc.)

    * Man power

[edit] More categories

    * Mother Nature (Environment)

    * Man Power (physical work)

    * Mind Power (Brain Work): Kaizens, Suggestions

    * Measurement (Inspection)

    * Maintenance

    * Money Power

    * Management

[edit] The 8 P's (Used In Service Industry)

    * People

    * Process

    * Policies

    * Procedures

    * Price

    * Promotion

    * Place/Plant

    * Product

[edit] The 4 S's (Used In Service Industry)

    * Surroundings

    * Suppliers

    * Systems

    * Skills

    * People: Anyone involved with the process

    * Methods: How the process is performed and the specific requirements for doing it, such as policies, procedures, rules, regulations and laws

    * Machines: Any equipment, computers, tools etc. required to accomplish the job

    * Materials: Raw materials, parts, pens, paper, etc. used to produce the final product

    * Measurements: Data generated from the process that are used to evaluate its quality

    * Environment: The conditions, such as location, time, temperature, and culture in which the process operates
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