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� Audience background and “real-life” problems

� Six Sigma and Lean Overview

� Six Sigma & Lean Methodology

� Application in Procurement

Agenda
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• Lean, pioneered by 
Toyota, focuses on the 
efficient operation of the 
entire value chain.

• Focus areas : 
– Remove non-value 

added steps to:
• Reduce cycle time 
• Improve quality

• Six Sigma , developed by 
Motorola, made famous by 
GE, it can be defined as a:
– Measure of process 

capability
– Set of tools
– Disciplined 

methodology
– Vision for quality

What is Lean and Six Sigma?

• Improve quality
– Align production with 

demand
– Reduce inventory
– Improve process 

safety and efficiency

– Vision for quality
– Philosophy
– Strategy

��������	���
�����	
����������������������������
������������

��	�����	����	�����
��������������

���	��������
����
�������
����������������������
�� �������
���������
����
���
������������������������



N
A

P
M

 -
D

en
ve

r
N

A
P

M
 -

D
en

ve
r

3-19-09

� Specify value in the eyes of the customer

� Identify value stream ; eliminate waste and variation

� Make value flow at pull of the customer

� Involve, Align & Empower Employees

� Continuously improve knowledge in pursuit of perfection

Lean Sigma Principles

� Continuously improve knowledge in pursuit of perfection

� A systematic discipline to improve business performance

� Data-driven and fact-based

� Requires management commitment and made part of the 
company culture
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An activity that transforms or shapes material 
or information to meet customer requirements.

1) Customer wants it and is willing to pay for it

2) Physically changes the thing going through the process

What Is Value-Added Activity?

6

2) Physically changes the thing going through the process

3) Done right the first time

Non-Value Added Activity
Takes time or resources, but does not satisfy a 
customer's requirements.
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The customer only wants to pay for value , and is not willing 
to pay for work that doesn't add value. This non-value added 
work (also called waste ) must be eliminated as much as 
possible. 

There are seven types of waste : 
1. Overproduction : producing more, sooner and faster than 

required by the next process

Seven Hidden Wastes

7

required by the next process
2. Excess transportation : any transport that adds cost but no 

value to the product 
3. Excess inventory : this not only is a waste, but also creates 

waste
4. Excess processing : doing more work than necessary
5. Waiting : operator or machine idle time 
6. Correction : repairs to products 
7. Motion : walking or wasted motion to pick up or store parts.
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Lean:

• Reduction of the “7 hidden wastes” or non-value 
added activities to reduce cycle time.

Six Sigma:

Focus Area of Lean and Six Sigma
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• Reduction of process variability to improve quality.  

Both Lean and Six Sigma Tie Improvements to $$$ SavingsBoth Lean and Six Sigma Tie Improvements to $$$ Savings
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s sigma is a letter of the Greek alphabet.  

The symbol to signifies standard deviation, a 

What Is Sigma?

9

The symbol to signifies standard deviation, a 
measure of variation.  

Variation designates the distribution or spread of 
individual outcomes about the average of any 
process.
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1s1ssss
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What Is the Importance of Sigma?

10

1s1ssss

The variation in a process refers to how tightly all the various 
outcomes are clustered around the average. 

When the outcomes are tightly bunched together, the curve is 
steep & the variation is small.

When the outcomes are spread apart, the curve is relatively 
flat, and the variation is large.
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Sigma indicates how well a process is performing against some 
requirement.  The higher the sigma level, the better.

Six Sigma refers to a process having 6 standard deviations between the 
average of the process center and the nearest requirement, 
specification limit or service level agreement.  

mmmmmmmm

What Does Sigma Measure?

11
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World Class99.9997% 3.4 <10% 6

99.4% 6,210 15-20% 4

99.976% 233 10-15% 5

Yield 

Defects Per
Million 

Opportunities
(DPMO)

Cost of 
Poor 

Quality 
(COPQ) Sigma

What Does Six Sigma Translate To?

12
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99.4% 6,210 15-20% 4

93% 66,807 20-30% 3

Non Competitive65% 308,537 30-40% 2

50% 500,000 >40% 1



N
A

P
M

 -
D

en
ve

r
N

A
P

M
 -

D
en

ve
r

3-19-09

Overall Yield as a Function of Sigma Level & Proces s Steps

No. of Parts or 
Process Steps +/- 3 +/- 4 +/- 5 +/- 6

1                         93.32% 99.379% 99.9767% 99.99966%

5                         70.8% 96.9% 99.884% 99.998%

10                      50.1% 94.0% 99.767% 99.997%

Sigma Level

Six Sigma – Improve Quality

Combining Lean and Six Sigma Maximizes the
Potential Benefits

13

10                      50.1% 94.0% 99.767% 99.997%

50                      3.2% 73.2% 98.84% 99.983%

100                    0.1% 53.6% 97.70% 99.966%

500                    0.0% 4.4% 89.0% 99.8%

1,000                 0.2% 79.2% 99.7%

5,000                 0.0% 31.2% 98.3%

10,000               9.7% 96.7%

50,000               0.0% 84.4%

100,000            71.2%

500,000            18.3%

1,000,000         3.3%
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What Is a Process?

• A Process is a set of causes (or 
inputs) that work together to produce 
an effect

• An Effect (or outputs) can be 

• Goods �������

I N P U T S

14

• Services

• Results can be measured in terms of

• Quality  � Effectiveness

• Cycle Time � Adaptability

• Cost � Efficiency

�������

O U T P U T
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Effectiveness: Quality - to what extent do the outputs of the 
process meet the needs of the customer

• percentage of orders sent within 8 hours
• percentage of orders rejected for missing information
• percentage of daily orders completed on time

Efficiency: Productivity - to what extent is waste minimized
• dollar cost per order entered

Process Measures?

15

• dollar cost per order entered
• percentage of time spent on redoing orders
• time from receipt of order until it is entered

Adaptability: Flexibility - to what extent can this process handle 
special needs of the customer

• percentage of special orders entered within 8 hours
• percentage of special orders processed
• percentage of special orders processed at the employee level



N
A

P
M

 -
D

en
ve

r
N

A
P

M
 -

D
en

ve
r

3-19-09

The Voice of the Customer (VOC) is used to describe 
customers’ needs and their perceptions of products and/or 
services.

Customers Want:
(Need Statement)

Operational 
Requirements

Voice of the Customer (VOC)

Translates 
into

16

Good Price
Good Quality
Good Delivery

Reduced Costs
Reduced Process Defects
Reduced Cycle Time
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Reactive
• Customer complaints
• Customer returns
• Warranty claims

VOC Feedback

17

Proactive
• Interviews
• Focus groups
• Surveys
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• How good are our processes?

• How good could they be?

• What is limiting them from getting better?

• How can they be improved?

Process Improvement Questions

18

• How can they be improved?

• What are the improvement opportunities?

• How can control strategies maintain the 
improvements?
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Six Sigma and Lean
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Methodology
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Six Sigma is a structured methodology to solve business problems

Define

Measure

Define the business opportunity

Current state of the process

Six Sigma Methodology (DMAIC)

20

Analyze

Improve

Control

Determine root cause

Eliminate waste and variation

Maintain sustained results
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Activities 
– Define the project’s purpose and 

scope

Define Measure Analyze Improve Control

Deliverables
– A clear statement of the intended 

improvement and how it is to be 
measured

Six Sigma Methodology – Define

21

– Gather background on the 
process

measured
– A high level map of the process
– A translation of the “Voice of the 

Customer” into “Key Quality 
Characteristics” 

– Link projects to corporate 
objectives

– Financial impact
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Activities 

– Situation Assessment

• Collect defect data and 

Define Measure Analyze Improve Control

Deliverables

– Identification of problem location 
or occurrence

Six Sigma Methodology – Measure

22

• Collect defect data and 
determine possible causes

or occurrence

– Baseline data on how well the 
current process meets customer 
needs 

– Understanding of how current 
process operates

– A more focused problem 
statement
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Activities 
– Identify root causes and confirm 

them with data

Define Measure Analyze Improve Control

Deliverables
– Fishbone diagrams
– Pareto analysis

Six Sigma Methodology – Analyze

23

– Brainstorming
– Pareto analysis
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Activities 
– Develop, pilot, and implement 

solutions that address root 
causes

Define Measure Analyze Improve Control

Deliverables
– Planned, tested actions that 

eliminate or reduce the impact of 
the identified root causes

Six Sigma Methodology – Improve

24

causes
– Use data to evaluate both the 

solutions and the plans used to 
carry them out

– Simulation

the identified root causes
– Before and after data analysis 

that shows how much of the initial 
gap was closed

– A comparison of the plan to 
actual implementation
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Activities 
– Verify Reduction in Root Cause 

Sigma Improvement Resulted 
from Solution

Define Measure Analyze Improve Control

Deliverables
– Process Control Systems
– Standards and Procedures

Six Sigma Methodology – Control

25

from Solution
– Identify and Develop Replication 

& Standardization Opportunities
– Integrate and Manage Solutions 

in Daily Work Processes
– Integrate Lessons Learned
– Identify Teams Next Steps & 

Plans for Remaining 
Opportunities

– Training
– Team Evaluation
– Change Implementation Plans
– Potential Problem Analysis
– Standardization Opportunities
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Identify the 
Problem

(Define & Measure)

Diagnose the 
Cause

• Recognize
• Dissect
• Prioritize and Select

• Describe Symptoms
• List Causes

DMAIC – A Problem Solving Process

26

Cause
(Measure & Analyze)

Implement the 
Remedy

(Improve & Control)

• List Causes
• Test and Verify

• Assess Alternatives
• Implement and Verify
• Standardize and Control
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BUSINESS 
UNIT  

SCORECARDUCL

LCL

Avg

VOICE OF 
CUSTOMER

Gap Identified

STRATEGIC
PLAN

BUSINESS
OBJECTIVES

BUSINESS
MEASURES

Better

Faster

Financials

Lean Six Sigma Process Improvement Cycle

27

UCL

LCL

Avg

MEASURES

VALUE STREAM

PROCESS FLOW

PROCESS 
MEASURES

P
R
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Y'sX's

Tools &
Methodology
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Map the process to
determine where
defects are being 
created

Use control charts to 
understand & identify 
common & special 
causes

Item
Operator 1 Operator 3

Test 1 Test 2 Test 1

Operator 2

Test 1 Test 2 Test 2

1

2

3

4

5

6

7

8

Glass Inspection Test
Measurement System Analysis

Verify assessment/

Lean Sigma: A Set of Tools

28

created

RISK PRIORITY NUMBER (RPN) =
SEVERITY X 0CCURRENCEX ESCAPED DETECTION

5               4              3              2              1

Severe           High         Moderate        Minor        Negligible 

Occurrence     Very High        High         Modera te         Low        Very Low
(OCC)

Severity
(SEV)

Escaped          Very High        High         Mode rate        Low         Very Low
Detection
(DET)

Category
Score

Document failure modes
for products and processes
to identify defects' root cause

ŝ � s̄ +
d

A
2

A +
d

B
2

B +
d

AB
2

A • B

Run
2 3

1 - - +

2 - + -

3 + - -

4 + + +

A B AB y
1

y y . . . s

1 - - +

2 - + -

3 + - -

4 + + +

ŷ � y +
D A
2

A +
D B
2

B +
 D AB

2
A • B

y

Designed experiments to
make process robust to
variation

8

9

1
0

Verify assessment/
measurement systems
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Project Charter – Defines the problem statement and 
the objectives of the project

Resources:
Team Members:
Champion Approval:

Mentoring MBB:Project Champion:
Project Leader:Business Unit:
Project Title:Product/Process:

Major Project Milestones:Start Date:Projected Completion date:
Project Deliverables:

Productivity
CostTakeout
Revenue

OpportunityProjected Business Benefits:

Objectives:
GoalCurrentBSLMetric

Defect:Unit:
Problem Statement:

SIPOC – Defines the suppliers, inputs, outputs, and 
customers of the process

Process Map – Identifies the steps in the process and 
who is responsible
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Lean Sigma: A Set of Tools, Continued
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who is responsible

S
hi
pp

in
g

Control Chart – A statistical tool to measure variation 
in a process

Pareto Chart (80/20 rule) – Graphical tool to track the 
biggest contributors to a problem

Ishikawa Diagram – Cause and effect diagram that 
organizes the root cause of poor process performance
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• QFD
• Quality Map
• Control Plan
• Surveys
• Components of Variation
• Regression Analysis

• Thought process map
• CT Tree Diagram
• Data Collection Plan
• Communication Plan
• Project Plan
• Stakeholder Analysis

Lean Sigma: A Set of Tools, Continued

30

• Regression Analysis
• Other Statistical Analysis Tools

• Stakeholder Analysis
• FMEA

Six Sigma is a toolkit and you need to determine what is relevant for 
your business problem and project!
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1. Sustainable Results
� Process improvements from Lean Sigma Projects 

are sustained.
� Typically, results are audited at 4 and 12 months 

after implementing changes.

2. Not Capital Driven

Why Lean Sigma?

31

2. Not Capital Driven
� Lean Sigma projects are NOT Capital driven.
� Most improvements are made by changes in the 

SOP.
� Self Funding
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Application in Procurement
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Define – What is a Problem?

“A nonconformance to a specified requirement”

- Joseph Juran

“When IS does not equal SHOULD“When IS does not equal SHOULD

- Kepner & Tregoe
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Define – There Are Two Types of Problems

Chronic Problems
• Inherent in system
• “Improve” the status quo
• Formal problem solving
• Breakthrough

Sporadic Problems
• Breakdown in system
• “Fix” (restore) the status quo
• Informal problem solving
• Trouble shooting

• Cause “Not Assignable” 
(common cause)

Example
• High error rate of PO 

processing in Procurement

• “Assignable” cause (special 
cause)

Example
• Higher PO processing error 

rate in the morning than in 
the afternoon
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Define – What is the Problem?

The Problem Statement
• State the problem in a short summary statement

� What is the thing that has gone wrong?
� What has gone wrong with it?

• Make a contrast with the desired condition
• Is a solvable problem

� Specific, not generic� Specific, not generic
� Symptoms, not solutions
� Measurable, not abstract
� Within the scope of the team’s authority and expertise

Example
• Purchase orders are being issued with incorrect information, 

resulting in a 72% accuracy rate.
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Efficiency
• Cost per Purchase Order
• Cost per Receipt
• Requisition to PO Cycle Time
• FTEs per Billion $ in Spend
• % of Purchase Transactions Made 

via Electronic Catalogues 
• % of POs Generated Electronically 

Efficiency
• Cost per Invoice Line Item
• Disbursements per FTE
• AP FTEs per Billion $ Revenue
• Invoice Processing Cycle Time
• % of Purchase Transactions 

Settled via ERS
• % of Invoices Received 

Electronically

Purchasing Operations Accounts Payable

Measure – Sample Metrics within P2P

• % of POs Generated Electronically 
• % of Receipts Recorded Through 

Bar Code Scanning    

Effectiveness
• % of Deliveries Considered Late
• Ability to View Spend Data
• % of Spend from Approved 

Suppliers
• Extent Policies and Procedures 

Standardized
• % of POs with errors

• % of Invoices Received 
Electronically

• % of Payments made Electronically

Effectiveness
• First Pass Match Rate
• % of Invoices Rejected
• % of PO-Based Invoices with 

Mismatches
• % Suppliers Comprising Top 80% 

Volume
• Extent Policies and Procedures are 

Standardized
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Analyze – Cause and Effect Diagram

Inaccurate
PO

Organize Causes
� Category � Factor � Cause

Process     � Invoice matching � Dated vendor price list

� A cause must be an “actionable” item
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Improve – Where Do We Apply Changes? 

Procure-to-Pay Process

Req. Approval
Purchase 

Order
Receiving

Report

Invoice scan
and receipt

flow tracking

Post to
ledger

2- or 3-
way 

match

Notify 
Treasury

Payment

Clarify objectives  ��� � Prioritize  ��� � Generate ideas ��� � Gather facts  ��� �
Assess consequences

Drivers of Improvement

Process:
Kaizen
Value Stream

Equipment:
Supplier Portal
Work flow
ERP

People:
Certification
Training
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Control – How Do We Maintain the Gain?

Cause

Cause

Cause

Cause

Cause

Cause

Cause

Effect

Sensor
Process

Sensor
Records Actual
Performance

Report
Compares Actual

to Standard

Standard
Records Desired

Performance

Controllers
Take Action

Human & automatic
publishers of standards

Process
Make improvement

and adjustments


