LEAN SIX SIGMA BODY OF KNOWLEDGE 
(SSD GLOBAL Version 3.3) 

OUTLINE (SUMMARIZED VERSION)

The first entities attributed with blending Lean and Six Sigma were Allied Signal and Maytag, independently in 1999.  At that time, it was referred to as ‘Lean and Six” as both Allied Signal and Maytag realized that the two methodologies complement one another.  It was not until several years later that the term Lean Six Sigma became popular and only since 2004 that being certified as a Lean Six Sigma practitioner  gained recognition as a solid industry certification.

Over the past decade Lean Six Sigma adopted many tools and ideologies that were not originally based in Lean or Six Sigma.  The newer, leaner, Lean Six Sigma, has been improved to capitalize on any tools or thoughts that contribute to process improvement.  In other words, Lean Six Sigma has become better, faster and more cost-effective as a methodology.  In its new form, it is the only methodology that works in tandem with other process improvement methodologies.

Although Six Sigma is the dominant methodology in Lean Six Sigma, which is heavily influenced by Lean Thinking, the new more powerful Lean Six Sigma is actually comprised of several bodies of knowledge.

This document is an outline of the Lean Six Sigma Body of Knowledge (SSD Global Version 3.0).  This body of knowledge is presented in four parts:

· Major Process Improvement Programs that Contributed to Lean Six Sigma (Section 1)

· Lean Six Sigma (Section 2)

· Core Tools and Knowledge Used in Lean Six Sigma (Section 3)

1. MAJOR PROCESS IMPROVEMENT PROGRAMS THAT CONTRIBUTED TO LEAN SIX SIGMA


1.1. Primary Recognized Process Improvement Programs

1.1.1. Total Quality Management (TQM)

1.1.2. International Standards Organization (ISO)

1.1.3. Capability Maturity Model Integrated (CMMI)

1.1.4. Six Sigma

1.1.4.1. Defect Reduction

1.1.4.2. DMAIC Model

1.1.4.3. DFSS Model

1.1.4.4. Statistical Thinking

1.1.4.5. Recognizing Individual Tasks within a Process and assigning major causes of variation. 

1.1.4.5.1. Common Cause Variability

1.1.4.5.2. Special Cause Variability 
1.1.4.6. Stabilize Processes

1.1.5.  Lean Manufacturing

1.1.5.1. Waste Reduction/Elimination

1.1.5.2. Speed

1.1.5.3. Voice of the Customer/Employee/Business/Process

1.1.6. Additional Methodologies and Bodies of  Knowledge that Play a Role in Lean Six Sigma

1.1.6.1. Total Quality Management (TQM)

1.1.6.2. Quality Body of Knowledge (Q-BoK™)

1.1.6.3. Business Analysis Body of Knowledge (BABOK®)
1.1.6.4. Project Management Body of Knowledge (PMBOK®)

1.1.6.5. Business Process Reengineering (BPR)

1.1.6.6. Change Management

1.1.6.7. Leadership Development

1.1.6.8. Measurement Systems Analysis

1.1.6.9. Statistics

1.1.6.10. Business Finance

1.1.6.11. Organizational Development

2. LEAN SIX SIGMA 

2.1. Systematic Approach to Reducing Waste and Eliminating Defects

2.1.1.1. Statistical Thinking Blended with Voice of the Customer

2.1.1.2. Better, Faster, More Cost-Effective Methods and Tools

2.1.1.3. Uses DMAIC and DFSS Models

2.1.1.4. Incorporates PDCA Model

2.2.  Important Names in Lean Six Sigma

2.2.1.1. Shewhart

2.2.1.2. Deming

2.2.1.3. Juran

2.2.1.4. Baldrige

2.2.1.5. Taguchi

2.2.1.6. Goldratt

2.2.1.7. Ishikawa

2.3. Basic Quality Concepts

2.3.1.1. Customer Satisfaction

2.3.1.2. Supplier Satisfaction

2.3.1.3. Continuous Improvement

2.4. Quality Impact

2.4.1.1. Prevention vs. Detection

2.4.1.2. Inputs/Outputs

2.4.1.3. Process

2.4.1.4. Customer

3. CORE TOOLS AND KNOWLEDGE USED IN LEAN SIX SIGMA

3.1.  Process Improvement

3.1.1.  Better Quality
3.1.1.1. Cost of Quality

3.1.1.2. Cost of Poor Quality

3.1.2. Faster/More Efficiency

3.1.2.1. Process Mapping to Eliminate or Reduce Steps

3.1.3. Cost Impact
3.1.3.1. Profit 

3.1.3.1.1. Return on Investment Formulas

3.1.3.1.2. Cost Benefit Analysis

3.1.3.2. Savings

3.1.3.2.1. Cost Savings Calculations

3.1.3.2.2. Cost Lower than Historical Cost

3.1.3.2.3. Cost Lower than Projected Cost

3.1.3.3. Cost Avoidance

3.1.3.3.1. Reduce Future Costs

3.1.3.3.2. Avoid Compliance Issues

3.1.4. Business Systems vs. Business Processes

3.2.  Popular Methods on Measuring Process Improvement

3.2.1.  Return on Investment

3.2.2.  Sigma Levels

3.2.3.  Scorecard Approach

3.2.4. Industry Benchmarking and/or Metrics

3.3. Lean Six Sigma Tools

3.3.1.  Seven Tools of Quality

3.3.1.1. Fishbone

3.3.1.2. Flowcharting

3.3.1.3. Check Sheets

3.3.1.3.1. Low Tech Tool to Gather  Information

3.3.1.3.2. Toll Gate

3.3.1.4. Histogram

3.3.1.4.1. Frequency Diagram

3.3.1.4.2. Collecting Information

3.3.1.5. Pareto Chart

3.3.1.6. Scatter Diagrams

3.3.1.6.1. Intersection Points

3.3.1.6.2. Correlation Analysis

3.3.1.7. Control Charts 

3.3.1.7.1. Line Charts

3.3.1.7.2. Run Charts

3.3.1.7.2.1. Attribute Charts

3.3.1.7.2.2. Variable Charts

3.3.1.7.3. Control Chart Patterns

3.3.2.   Additional Charts and Graphs

3.3.2.1. Value Stream Mapping

3.3.2.1.1. Flowcharting Symbols

3.3.2.1.2. Value Stream Mapping Symbols

3.3.2.2. Gantt

3.3.2.3. PERT

3.3.2.3.1. Critical Path

3.3.2.4. Swim Lane Charts

3.3.2.5. Spaghetti Diagrams

3.3.3.  Capitalizes on Structured Brainstorming Tools

3.3.3.1. Tim Woods or the Eight Areas of Waste

3.3.3.2. SWOT Analysis

3.3.3.3. FMEA Thinking Process

3.3.3.4. Fishbone Analysis

3.3.4.  Miscellaneous Tools

3.3.4.1. 3 Ps

3.3.4.1.1. People

3.3.4.1.2. Product

3.3.4.1.3. Process

3.3.4.2. 6 Ms

3.3.4.2.1. Machines

3.3.4.2.2. Methods

3.3.4.2.3. Materials

3.3.4.2.4. Measure

3.3.4.2.5. Mother Nature

3.3.4.2.6. Manpower

3.3.4.3. 6 Ws

3.3.4.3.1. What

3.3.4.3.2. Where

3.3.4.3.3. Why

3.3.4.3.4. Who

3.3.4.3.5. When

3.3.4.3.6. Which

3.3.4.4. 8 Ds – Short for the Eight Disciplines

3.3.4.4.1. Establish the Team

3.3.4.4.2. Describe the Problem

3.3.4.4.3. Develop an Interim Containment Plan

3.3.4.4.4. Determine Root Cause

3.3.4.4.5. Choose Corrective Action

3.3.4.4.6. Implement Action

3.3.4.4.7. Prevent Recurrence

3.3.4.4.8. Recognize the Team

3.4. The Define-Measure-Analyze-Improve-Control Model (DMAIC)

3.4.1.  Define

3.4.1.1. Core Activities

3.4.1.1.1. Gaining Consensus on the Statement of Work

3.4.1.1.2. Completing the Project Charter

3.4.1.1.2.1. Typical Project Charter Characteristics 

3.4.1.1.2.1.1. Name/Title

3.4.1.1.2.1.2. Project Objectives

3.4.1.1.2.1.3. Scope

3.4.1.1.2.1.4. Deliverables

3.4.1.1.2.1.5. Assumptions/Constraints

3.4.1.1.2.1.6. Project ROI or Cost Savings

3.4.1.1.3. Forming a Team 

3.4.1.1.4. Identifying the Major and Minor Stakeholders

3.4.1.2. Essential  Tools

3.4.1.2.1. Project Charter

3.4.1.2.2. Process Map

3.4.1.2.3. Cost Benefit Analysis

3.4.1.2.4. Return on Investment and/or Cost Savings Calculations

3.4.1.2.5. Stakeholders Analysis

3.4.1.2.6. Supplier-Input-Process-Output-Customer (SIPOC) Diagram

3.4.1.2.7. Critical  to Quality (CTQ) Definitions

3.4.1.2.8. DMAIC WBS

3.4.1.2.9. Quality Function Deployment/House of Quality
3.4.2.  Measure

3.4.2.1. Core Activities

3.4.2.1.1. Getting a Solid “as is” Picture of the Current Situation

3.4.2.1.2. Determining the Right Blend of Hard and Soft Metrics

3.4.2.1.3. Measuring the Measurement System/ Measurement Systems Analysis

3.4.2.1.3.1. Bias

3.4.2.1.3.2. Linearity

3.4.2.1.3.3. Stability

3.4.2.1.3.4. Repeatability

3.4.2.1.3.5. Reproducibility

3.4.2.2. Essential Tools

3.4.2.2.1. Detailed Process Map

3.4.2.2.2. Benchmarking

3.4.2.2.2.1. Internal

3.4.2.2.2.2. Competitive

3.4.2.2.2.3. Functional

3.4.2.2.2.4. Collaborative

3.4.2.2.2.5. Generic

3.4.2.2.3. Sigma Levels

3.4.2.2.4. Return on Investment Calculations

3.4.2.2.5. Failure Mode and Effects Analysis (FMEA)

3.4.2.2.6. Industry Metrics

3.4.2.2.7. Observation

3.4.2.2.8. Gauge R&R

3.4.2.2.9. Data Collection Plans

3.4.2.2.10. Scorecard

3.4.3.   Analyze

3.4.3.1. Core Activities

3.4.3.1.1. Analyze Data

3.4.3.1.1.1. Determine Root Causes

3.4.3.1.1.2. Determine Correlations

3.4.3.1.1.3. Identify Variations

3.4.3.1.1.4. Determine Type of Data

3.4.3.1.1.4.1. Attribute

3.4.3.1.1.4.2. Variable

3.4.3.1.1.5. Determine Data Characteristics

3.4.3.1.1.5.1. Nominal

3.4.3.1.1.5.2. Ordinal

3.4.3.1.1.5.3. Interval

3.4.3.2. Essential  Tools

3.4.3.2.1. Basic Statistics

3.4.3.2.1.1. Measures of Central Tendency

3.4.3.2.1.1.1. Mean 

3.4.3.2.1.1.2. Mode

3.4.3.2.1.1.3. Media

3.4.3.2.1.2. Range

3.4.3.2.1.3. Variance

3.4.3.2.1.4. Variation

3.4.3.2.1.5. Correlation

3.4.3.2.1.5.1. Positive

3.4.3.2.1.5.2. Negative

3.4.3.2.1.5.3. No Correlation

3.4.3.2.2. Advanced Statistics in Projects Dealing with Safety or Very High Dollar amounts

3.4.3.2.2.1. Process Capability

3.4.3.2.2.2. Probability Distributions

3.4.3.2.2.2.1. Exponential

3.4.3.2.2.2.2. Binomial

3.4.3.2.2.2.3. Poisson

3.4.3.2.2.2.4. Normal

3.4.3.2.2.2.5. Chi-Squared

3.4.3.2.2.3. Standard Deviation

3.4.3.2.2.4. Regression Analysis

3.4.3.2.3. Seven Tools of Quality

3.4.3.2.4. The Five Whys

3.4.3.2.5. Design of Experiments

3.4.3.2.5.1. Screening 

3.4.3.2.5.2. Factorial Design

3.4.3.2.6. Chi Squared Test

3.4.3.2.7. Process Capability

3.4.3.3.  Improve

3.4.3.4. Core Activities

3.4.3.4.1. Determine 3-5 Solutions

3.4.3.4.2. Gain Consensus on a Solution

3.4.3.4.3. Pilot Solution

3.4.3.4.4. Roll Out Solution

3.4.3.4.5. Evaluate for Process Improvement

3.4.3.5. Essential Tools

3.4.3.5.1. Decision Matrix /SWOT Analysis

3.4.3.5.2. Project or Execution Plan

3.4.3.5.3. Failure Mode Effect Analysis (FMEA)

3.4.3.5.3.1. To Double Check Core Activities on Project Plan

3.4.3.5.4. Evaluation Tools

3.4.3.6.  Control

3.4.3.7. Core Activities

3.4.3.7.1. Verify Benefits

3.4.3.7.2. Control Plan

3.4.3.7.3. Transition Plan

3.4.3.8. Essential  Tools

3.4.3.8.1. Measurement Tools

3.4.3.8.2. Control Chart

3.4.3.8.3. 5s Model

3.4.3.8.3.1. If Environment has a Better Opportunity of Sustaining Improvement 

3.4.3.8.4. Transition Plan Template

3.5.  The Design for Six Sigma Model (DFSS)

3.5.1.  Primary Model Define-Measure-Analyze-Design-Verify

3.5.1.1. Define (See DMAIC)

3.5.1.2. Measure (See DMAIC)

3.5.1.3. Analyze (See DMAIC)

3.5.1.4. Design

3.5.1.4.1. Core Activities

3.5.1.4.2. Essential Tools

3.5.1.5. Verify

3.5.1.5.1. Core Activities

3.5.1.5.2. Essential  Tools

3.5.1.6. Other Popular DFSS Models

3.5.1.6.1. Identify-Define-Design-Optimize-Verify (IDDOV)

3.5.1.6.2. Define-Customer-Concept- Design- Implementation (DCCDI)

3.6.   Pre-DMAIC 

3.6.1. Plan-Do-Check-Act (PDCA) Model

3.6.1.1. Problem May Be Better Suited to Easier Model

3.6.1.2. May not Have Time to Do DMAIC/DFSS

3.6.1.3. May Be Used Prior to a DMAIC/DFSS for Justification

3.6.2.  The Sort-Straighten-Shine-Standardize-Sustain (5s) Model

3.6.2.1. Sort

3.6.2.2. Set in Order

3.6.2.3. Shine

3.6.2.4. Standardize

3.6.2.5. Sustain

3.6.3. Strengths –Weakness-Opportunity and Threats (SWOT) model

3.6.3.1. Force Field Analysis

3.6.3.2. Go/No Go Decision

3.6.3.3. Risk  

3.6.4. Martial Art Designations are Used to Denote Levels of Expertise
3.6.4.1. White Belt

3.6.4.2. Yellow Belt

3.6.4.3. Green Belt

3.6.4.3.1. Tactical Responsibilities

3.6.4.3.2. Applies Lean Six Sigma to Specific Job

3.6.4.4.  Black Belt

3.6.4.4.1. Strategic Responsibilities

3.6.4.4.2. Can Make Process Improvement in any Departments

3.6.4.4.3. Aligning Projects to Company Goals and Initiatives

3.6.4.4.4. Risk Analysis

3.6.4.4.5. Closed Loop Assessment

3.6.5.  
Master Black Belt

3.6.5.1.1. Mentor

3.6.5.1.2. Coach

3.6.5.1.3. Facilitator/Teacher

3.7. Constraint Management

3.7.1. Based on the Theory of Constraints (TOC) -Eliyahu Goldratt
3.7.1.1.1. Types of Constraints

3.7.1.1.1.1. Market

3.7.1.1.1.2. Capacity

3.7.1.1.1.3. Resources

3.7.1.1.1.4. Suppliers

3.7.1.1.1.5. Finance

3.7.1.1.1.6. Knowledge or Competence

3.7.1.1.1.7. Policy 
3.7.2. Exploiting Your Constraints

3.7.3. Developing a Constraints Strategy

4. IMPLEMENTATION

4.1.  Project Management Must Be in Place to Implement Process Improvement

4.1.1.  Project Management Basics

4.1.1.1. Financial Management

4.1.1.1.1. Budget

4.1.1.1.2. Earned Value

4.1.1.2. Risk Management

4.1.1.2.1. Risk Analysis

4.1.1.2.2. Risk Mitigation

4.1.1.3. People Management

4.1.1.3.1. Leadership

4.1.1.3.1.1. Role of the Black Belt and Master Black Belt

4.1.1.3.1.2. Project Selection

4.1.1.3.1.3. Project Mentoring

4.1.1.3.1.4. Project Critique

4.1.1.3.2. Team Building

4.1.2.  Project Management Activities

4.1.2.1. Planning

4.1.2.2. Assessing Risk

4.1.2.3. Allocation of Resources

4.1.2.4. Acquiring Human and Non-Human Resources

4.1.3.   Project Management Primary Tools

4.1.3.1. Project Charter

4.1.3.2. Process Map

4.1.3.3. Stakeholder’s Analysis

4.1.3.4. Responsibility and Accountability Document

4.1.3.5. Work Breakdown Structure

4.1.3.6. Gantt Chart

4.1.3.7. PERT  Chart


4.1.4. Lean Six Sigma Martial Arts Designations

4.1.5. Arguments Supporting Lean Six Sigma Implementation

4.1.6.  Speed

4.1.7.  Voice of the Customer (VOC) Emphasis

4.1.7.1. Collection of  Data

4.1.7.2. Analysis of  Data

4.1.7.3. Stakeholders

4.1.7.4. Translating into Customer Requirements

4.1.8.  Recognition of Waste as a Defect

4.1.8.1. Areas of Waste

4.1.8.1.1. Transportation and Motion

4.1.8.1.2. Over Processing/Over Production

4.1.8.1.3. Defects

4.1.8.1.4. Skills

4.1.8.1.5. Waiting

4.1.8.2. Hidden Areas of Waste

4.1.8.2.1. Duplication of Reports

4.1.8.2.2. Duplication of Duties

4.1.9.  Inexpensive to Implement

4.1.10.  Used by many Fortune 500 Companies

4.2. Team Building 

4.2.1. Roles and Responsibilities

4.2.1.1. Initiating a Team

4.2.1.2. Team Performance Evaluation

4.3. Team Tools

4.3.1. Facilitation Techniques

4.3.2. Motivation

4.3.3. Team Building

4.3.4. Phases

4.3.4.1. Forming

4.3.4.2. Storming

4.3.4.3. Norming 

4.3.4.4. Performing


4.4.  Change Management

4.4.1. Conflict Management and Negotiation Tactics

4.4.1.1. Win/Win

4.4.1.2. Collaboration

4.4.1.3. Agreement

4.4.1.4. Empathy

4.4.2. Roadblocks to Improvement

4.4.2.1. Conflict

4.4.2.2. Change 

4.4.2.3. Lack of Critical Thinking 

4.4.2.4. Lack of Creative Thinking 

4.4.2.5. Lack of Basic Project Management Skills 

4.4.2.6. Communication 

4.4.2.7. Motivation



4.5.  Voices to Consider During Implementation 

4.5.1.  Voice of the Customer

4.5.2.  Voice of the Employee

4.5.3.  Voice of the Business (or Industry)

4.5.4.  Voice of the Process

