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Detailed Outline of Talk

• A brief overview of the DuPont Company (in existence since 

1802!) and it’s Six Sigma deployment journey (since 1999) will 

be presented.

• A Network of DuPont Champions and Master Black Belts 

shared experiences and identified or developed practices for 

successful implementation and business results.

• In particular, six practices associated with the Performance 

Management of Black Belts and Green Belts will be 

discussed.

• The evolution of DuPont’s infrastructure practices relating to 

Information Technology and Reporting Tools, Financial 

Validation Standards, People Processes and Corporate 

Governance will also be reviewed.
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Outline of Talk

1. Overview of DuPont (1802-2015)

2. DuPont’s Six Sigma Deployment (1999-2015)

3. Performance Management Practices

4. Infrastructure Practices

5. Wrap-Up and Looking Ahead (2016 and beyond)
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DuPont’s  Beginnings….1802

Eleuthère Irénée du 

Pont founded E.I. du 

Pont de Nemours & 

Company in 1802. 

Structured as a family 

partnership, du Pont, 

with $36,000 raised 

from investors, built 

powder mills on 96 

acres alongside the 

Brandywine in 

Wilmington, Delaware. 

First-year sales were 

$15,116.

E. I. du Pont
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DuPont in 1802 DuPont in 2007

60,000 employees

210 sites

70 countries

~ 500,000 SKU’s

> 400,000 customers

$36 billion investment

$27.4 billion revenue (2006)

100 employees

1 site

1 country

1 product

12 customers



DuPont’s 13 Businesses

• Protection Technologies

• Building Innovations

• Safety Resources

• Pioneer Hi-Bred

• Crop Protection

• Nutrition & Health

• Performance Polymers

• Packaging & Industrial Polymers

• Titanium Technologies

• Chemicals & Fluoroproducts

• Performance Coatings

• Industrial BioSciences

• Electronics & Communications

8

DuPont’s 13 Businesses as of 2012



DuPont’s 8 Businesses

• Protection Technologies

• Building Innovations

 Combined:  Protection Solutions

• Safety Resources

• Pioneer Hi-Bred

• Crop Protection

• Nutrition & Health

• Performance Polymers

• Packaging & Industrial Polymers

 Combined: Performance Materials

• Titanium Technologies

• Chemicals & Fluoroproducts

 Both spun off: Chemours • Performance Coating

 Sold: Axalta (part of Carlysle)

• Industrial BioSciences

• Electronics & Communications

9

DuPont’s 8 Businesses as of 2015
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The Beginning of Six Sigma in DuPont

Deployment began in February 1999 with a 

decision by DuPont CEO Chad Holliday 

“There is one way to 

execute growth 

strategies (do things 

the right way):  

Six Sigma”

CEO

Chad Holliday
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1st three years 2nd three years 3rd three years

Era “Focus & Win” “The Way We Work” “t the Customer,
For the Customer”

Important Project Selection Integration w/Work Customer Projects

Organization Driven by Specialists Driven by Leaders Driven by All People

Metric Benefits Benefits + Engagement Share + Reputation

Cost

Cost +
Growth

Six Sigma 
is a Multi 

year 
Journey!!

Cost + Growth
+ Customer

Our Six Sigma Journey
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Leadership GB “graduation day” in Nov 2000 

Left to Right:  COO Richard Goodmanson

MBBs Dave Flattery and Steve Bailey

CEO Chad Holliday
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Define Measure Analyze Design Verify

Define Measure Analyze Improve Control

DMAIC:  Improve an Existing Product/Service or Process

DMADV: Design a New Product/Service or Process

Characterize
Requirements 

&
Performance

Identify &
Characterize

Key 
Elements

In the
Solution

Determine
the Best

Solution

Validate &
Implement

the Solution

Define 
the 

Problem

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5

Six Sigma Projects: Two Frameworks
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Six Sigma Tool 

Linkage 

(from Ron Snee)
Customer

ProcessProcess

Maps
SPC*

Control

Plan*

C&E

Capability*

DOE

FMEA*

Multi-

vari

MSA*

* indicates prescriptive QS-9000 / TS16949 requirements
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Customer

Experience

Sustainable Growth

Create DemandCreate DemandFulfill DemandFulfill Demand

Operational Performance

Strategy

Execution

People

6-Sigma 

& Lean

Supply Chain Performance

Suppliers DuPont Customers

Supply Chain
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Integrated Improvement

… Six Sigma, Lean and Supply Chain

Lean

• Speed in the value chain

• Waste elimination

• Value stream redesign

• Pull vs Push

• DuPont Production System (DPS)

Six Sigma

• Speed of improvement

• Variation reduction

• “How” Problems are Solved

• Continuous Improvement

Supply Chain

• Optimization of Process, 

Policy, Organization, and 

Systems

• DuPont Integrated 

Business Management 

(DIBM)

Integrated Approach Maximizes Results!

m

s

Y= f (X1= f (X= f (X1 , ... , XN, ... , X, ... , XN )
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Critical Success Factors

 Leadership  Commitment 

 Resource Commitment

 Data/Technical Rigor

 Tracking Results to the Bottom Line

 Celebrate your Successes

The Best but the Hardest Thing a Company May Ever Do !
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For more on DuPont’s 

Six Sigma 

deployment, “read the 

book” (by Mikal Harry 

and Don Linsenmann)
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“DuPont Six Sigma” Brand: Deployment Practices 

• Champion and MBB roles (as seen on next chart):  

Brand Manager, Idea Merchant, Project Executor, 

Tool Master, Change Agent, Adult Educator/Trainer, 

Mentor/Coach, Performance Manager

• Practices related to the Performance Manager role 

• Push Practices:  Critical to Quality (CTQ) Flowdown, Pipeline of Ready 

to Assign (RTA) Projects,

• Project Execution Practices:  Specification Limits on Belt Performance, 

Gatekeeping Reviews

• Pull Practices:  Project Turnover Process, Sustain the Gains (STG) 

Audits

• Infrastructure practices for Governance, Human 

Resources, Information Technology and Finance
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MBB Roles
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BUSINESS

LEVEL

SIX SIGMA

PROCESS

LEVEL

Define

Measure 

Analyze

Improve /

Design

Control / Verify

Business

Opportunity

$

Statistical

Problem

Business

Solution

$

Statistical

Solution

The Business Interface with Six Sigma

How well the organization
does in this “Gray” area is 

key to BB Productivity
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Improve

or 

Design

Analyze

MeasureDefine

Control

or 

Verify

Business/Area 

Leads

Push

BB/MBB

Leads

Pull

Business team leads the “Push” thru CTQ Flowdown and RTA processes

Business team leads 
the “Pull” thru project turnover
and STG processes

MBB drives BB
Performance 
“specs” using 
gatekeeping and 
project reviews

The Push/Pull Model for Gray Area Excellence
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Performance Management Practices

• Push Processes

-- Critical to Quality (CTQ) Flowdowns
-- Ready To Assign (RTA) guidelines and metrics

• Performance Processes

-- LSL limits on projects and $$ per year per BB
-- Guidelines on gatekeeping and project reviews

• Pull Processes

-- Project turnover
-- Sustain The Gain (STG) audits
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Critical to Quality (CTQ) Flowdown Process

Strategic Plan

Customer Inputs

Performance 

Metrics

COPQ

Sweet to Low 

Hanging Fruit 

Projects

Improved 

Customer 

Satisfaction 

and Profits

$

CTQ Flowdown is the
systematic roadmap that
leads an organization from
HERE to HERE
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Customer 

Need

CTQ CTQ CTQ CTQ CTQ

Product Service

CTQ CTQ CTQ

Y Y

Y Y

Internal

Processes

Y

X X X Process variablesXX

Customer

Houses

Potential 

Projects

Critical 

Project X’s

CTQ Flowdown:  Generic Example of Generating Project Ideas
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Ready To Assign (RTA) Process -- High Level Map 

COPIS
• Business Team

• Customers

Developing and Managing RTA BB projects

• Evergreen list

of RTA projects

• Increased BB

productivity

• Increased business

results

• External

Customers

• Internal Business

Team

• Six Sigma 

Community (BB’s,

MBB’s, Champs)

• Business CTQ 

Flowdown info

• Process Owners

• Green Belts

• MBB  

Brainstorm “Raw”

Project Ideas

Flesh out raw ideas

with data

MBB 

assesses RTA

criteria          

Accepted

RTA’s on 

list for BB

assignment

Evergreen process to meet

ongoing metrics

Assemble RTA

criteria for

project idea

Establish metrics

and ownership for

RTA process
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What is needed for a project to be considered RTA?

Six Sigma Project Definition - Key Criteria
1. Customer Requirement(s)

2.   Problem Statement
3.   Project Objective
4.   Project Scope
5.   Project Metrics and Historical Performance
6.   Financial Benefits
7.   Key Business Contact

Additional Supporting Information
(needed prior to project kickoff) 

8.  Project Team Members

9. Timeline for Project Execution
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Establish Performance Specs thru Discussion of Contributions (DOC)

• BB Accountability
-- Should have specific metrics in their DOC on Productivity

Example: $/yr -> LSL $600M Hard with target of $1 MM
proj/yr -> LSL of 3 with target of 5

• GB Accountability
-- Should consider DOC deliverables to drive BB Productivity

Examples:  develop RTA’s -> LSL of 3 per year with target of 5
assist with area CTQ flowdown
serve on BB teams -> LSL of 1 target of 2

• MBB/Champion Accountability
-- Should have specific metrics in their DOC for assuring BB & GB 

productivity eg BB certification, BB Productivity, GB Certification

• Line Leader Accountability
-- Should have DOC metrics similar to MBB and Champions for their 

BB’s and GB’s.  Project Cycle Time is a leading metric for this group
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Simultaneous Project Model Example

Improve

or 

Design

Analyze

MeasureDefine

Control

or 

Verify

1

1

1

Ideal BB workload

BB’s have 3 projects
going on at a time

Mitigates Productivity
drop if a individual
project hits a snag

By staging projects
in this fashion, BB
minimizes the #
of teams meeting
at the same time

This really puts the 
pressure on the RTA 
process because you 
need 5 projects per BB
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BB Performance Processes:  Meetings and Reviews

• Types of Meetings
-- Project Team meetings
-- Process Owner/Area Leadership reviews
-- Gatekeeping reviews
-- Project reviews

• Goals of each type

• Logistics of each type
-- Suggested Frequency
-- Format and content
-- target audience
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Meeting and Reviews Summary

• Some organizations may not see the need for 4 different
types of meetings (small Sites, only a few BB’s per 
leadership team, etc)

• Important to recognize though that there are 4 different
levels of content in these discussions and all 4 need to be 
covered in some regular fashion

• BB’s have to be very aware of the resource commitment
they are consuming (team members, MBB, area leadership)
and need to view “time” as a defect
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Collect existing 

documentation for process

Determine scope of process 

for current control plan

Form teams to develop/ 

updated documentation

Long-term capability study 

(Z or DPMO)

Fill in Control Plan 

Summary

Perform ‘gap analysis’ to 

identify variables and/or 

components not yet 

addressed

Assign tasks to team 

members to complete 

missing control plan 

elements

Ensure regulatory or other 

compliance is maintained

Ensure required sign-offs 

have been collected

Communicate & Train

A

U

D

IT

“Turnover” (Control Plan Transition) Process Flow
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What are Sustain The Gains (STG) Audits?

Lets use a Safety Health and Environment (SHE) analogy
to put Sustain The Gains (STG) audits in context

• First Party Process Safety Management (PSM) Audit
-- An operating unit audits itself vs its own procedures
-- Done on a routine basis, considered part of normal work

• Second Party PSM Audit
-- A Site or Business Team conducts an audit of the operating

area on how well it is following Site and Area procedures
-- Done less often than 1st party, but still several times a year

• Third Party PSM Audit
-- External organization (OSHA, State regulator, or Corporate 

SHE Committee) audits the operating area on how well it is 
following established external standards

-- Non-routine, very formal, in-frequent
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Sustain The Gains (STG) Audits

• STG Audits are analogous to Second Party PSM audits

-- They are meant to compliment the routine efforts 
the individual area or business teams are doing around 
assuring Control Plan maintenance and realization of the 
validated savings (these are analogous to 1st party audits).  

-- A Site based leader (eg Plant Manager) serves as the lead
auditor

• Third Party audits were also conducted in 2002
-- Corporate Finance put together an audit protocol
-- Statistical sampling of projects
-- Control Plans compliance, project Y and $ changes assessed
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Infrastructure Practices

• Overall Governance of Six Sigma Deployment

• Practices related to Human Resources:  

Certification, Rewards and Recognition, 

Promotion

• Practices related to Information Technology:  

Project Management Systems, Project 

Execution Tools,

• Practices related to Finance:  Validation Rules, 

Audits

• Other Practices for Replicating the Gains in 

Lean Six Sigma
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Six Sigma Infrastructure is Important

Corporate 

Governance
People 

Process

IT Tools &

Results 

Tracking

Financial 

Validation 

Standards
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IT Tools Corporate Corporate 

GovernanceGovernance
Corporate Corporate 

GovernanceGovernance
People People 

ProcessProcess
People People 

ProcessProcess

IT Tools &IT Tools &

Results Results 

TrackingTracking

IT Tools &IT Tools &

Results Results 

TrackingTracking

Financial Financial 

Validation Validation 

StandardsStandards

Financial Financial 

Validation Validation 

StandardsStandards

Process Mapping 

and modeling
Statistical 

Analysis

Project Tracking 

and Management

Corporate Roll-up 

Management 

Dashboard
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DMAIC Deliverables
Replicating the Gains in Lean and Six Sigma Projects

D0 – Past projects?
D1 - Project CTQ’s
D2 - Project Charter
D3 - Process Map

M4 - Project Y
M5 - Performance 

Standards
M6 - Data Collection 

Plan & MSA
M7 - Project Y Data
M8 - Process Capability
M9 - Improvement Goal

A10 - Prioritized List of X’s
A11 - List of Vital Few X’s
A12 – Quantified Financial 

Opportunity
I13 - Proposed 

Solution
I14 – Piloted Solution

Analyze

MeasureDefine

C15-Sustained 
Solution

C16-Project 
Documentation

C17-Translation 
Opportunities





Improve

Control
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Generation 1: DuPont Six Sigma TRAC Overview
Generation 2: DuPont Six Sigma Enterprise Tracking (DSSET)

Generation 3: DuPont Six Sigma Basics (DSSB)

Corporate Library and Rollup

 Moved to DSSET in 2007 and DSSB in 2014

Six Sigma TRAC has 4 databases

Six Sigma TRAC

Collaboration

DfSS (Design for Six Sigma)

Archive

Rollup of all SBU TRAC information daily

Each SBU has same 4 database structure

All Six Sigma roles access some or all databases
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Three Ways to Search in DSSET

1) Enter 

Keywords 

to find

2) Select 

Advanced 

Search & 

Set Filters

3) Same as the 

Advanced 

Search, always 

available
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Corporate Rollups from Six Sigma TRAC
Rollup done daily for Corporation

Feeder for Six Sigma Dashboard

By SBU
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Financial Validation Standards Corporate Corporate 

GovernanceGovernance
Corporate Corporate 

GovernanceGovernance
People People 

ProcessProcess
People People 

ProcessProcess

IT Tools &IT Tools &

Results Results 

TrackingTracking

IT Tools &IT Tools &

Results Results 

TrackingTracking

Financial Financial 

Validation Validation 

StandardsStandards

Financial Financial 

Validation Validation 

StandardsStandards

• Common Corporate standards for 

validating Six Sigma Project Benefits

• Training process for people authorized to 

validate

• Finance network to manage consistency 

over time

• Audit process for control plan 

effectiveness and assessing project 

benefits over time
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Common People Processes Corporate Corporate 

GovernanceGovernance
Corporate Corporate 

GovernanceGovernance
People People 

ProcessProcess
People People 

ProcessProcess

IT Tools &IT Tools &

Results Results 

TrackingTracking

IT Tools &IT Tools &

Results Results 

TrackingTracking

Financial Financial 

Validation Validation 

StandardsStandards

Financial Financial 

Validation Validation 

StandardsStandards

• Corporate Certification Process for Black 
Belts, Master Black Belts and Champions 

• Training standards for GBs, BBs, MBBs, 
Champions

• Stock and Cash Options for BBs and MBBs

• Green Belt Certification required for 
Promotions for Senior Leaders and 
Professionals

• Full time Six Sigma Assignment required for 
people designated as corporate promotables
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A BB must be full-time and satisfy all of the following:

1.  Successfully complete four weeks of project-based

Black Belt training delivered by a certified Master Black Belt.

2.  Successfully lead at least two improvement projects through

all phases of DMAIC or DMADV, where turnover to process

owner constitutes completion of the Control Phase.

3. Achieve a cumulative minimum of $350M Hard Pre-Tax 

Operating Income (PTOI) Final Validation benefits on projects.

4.  Remain in the Black Belt role for a minimum of 18 months.

5.  Certification will normally occur within 24 months of beginning

training, however, it must be achieved within 30 months.

DuPont Black Belt Certification requirements
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SIX SIGMA PROMOTIONAL REQUIREMENTS -

CORPORATE POLICY

Promotions require Six Sigma competency

(minimum GB certification)

Promotions to Beginning

Senior Leaders 1/1/2004

Leaders 1/1/2005

Career Level 1/1/2006

Up to Career Level SBU/Function Discretion

Promotables require Six Sigma competency 

with fulltime BB/MBB or Champion role 

beginning June 2004
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Corporate Governance Corporate Corporate 

GovernanceGovernance
Corporate Corporate 

GovernanceGovernance
People People 

ProcessProcess
People People 

ProcessProcess

IT Tools &IT Tools &

Results Results 

TrackingTracking

IT Tools &IT Tools &

Results Results 

TrackingTracking

Financial Financial 

Validation Validation 

StandardsStandards

Financial Financial 

Validation Validation 

StandardsStandards

Clear “federal” requirements managed by VP level 

corporate leader and a network of SBU champions

Network subteams to develop Six Sigma best 

practices and recommend “federal” rules

SBU champions together with SBU leadership 

teams govern implementation specifics for each 

individual business

Common Six Sigma targets set each year by the 

CEO and corporate officers
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Training
Human

Resources Communications

Information

Technology
Finance

Corporate Six Sigma Network

SBU Champions

Information

Technology

Implementation

Champions

Master

Black Belts

Finance

Communications

SBU Champion

Six Sigma Network
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We have been developing a six sigma culture …

Sense 

of 

Urgency

Capable, 

Disciplined 

Processes Bottom Line 

Results

Management 

Passion

Fact Based, 

Data Driven 

Decisions

Training and 

Development 

for all 

employees

Accountability

Focus on 

Inputs

CUSTOMERS

Communications

Values
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Wrap-Up:  

Key Learnings in DuPont’s Six Sigma Journey

• Commitment of Senior Leadership

• Full time six sigma resources as project leaders and 

change agents

• Visible data, tracking and results

• Integration into vision, strategy, tactics and actions

• People!

• Keep re-energizing – don’t assume natural 

regeneration

And finally, a look ahead to 2016 and beyond … 
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Fourth Quarter 2015

• Corporate Six Sigma Champion Don Linsenmann retires (as 

all DuPont corporate officers are required to do at age 65) –

Don now does executive transformation mentoring

• CEO Ellen Kullman (who succeeded Chad Holliday in 2008) 

retires

• DuPont and Dow announce their intent to merge (to become 

DowDuPont) and then split into three companies 

2016 and beyond

• Six Sigma MBB Network Leader Steve Bailey retires – now 

doing statistics and six sigma consulting and training 

(independently and for ASQ and SSA&Co)

• See next charts for description of DowDuPont (note merger 

not complete yet) and the subsequent three companies
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Steven P. Bailey
Professional Biography

• 36.5-year DuPont career (1979-2016) 

spent with the corporate Applied 

Statistics Group, most recently as 

Principal Consultant and MBB

• Led DuPont's Master Black Belt 

Network (2000-2015)

• Coordinated, developed and 

delivered BB, MBB, and Champion 

training (2001-2015)

• President and Chairman of the Board 

of the American Society for Quality 

(ASQ) 1997-99

• BB and MBB certified by both 

DuPont and ASQ

• Received his BS, MS and PhD in 

Statistics from the University of 

Wisconsin (1974, 1975, 1979).

Personal Biography
Born: Indianapolis, Indiana

Hometown: Milwaukee, Wisconsin (actually 
two suburbs – Shorewood and Wauwatosa)

Education: B.S., M.S., Ph.D. degrees in 
Statistics from the Univ of Wisconsin in 1970s

Family: Wife Marg, 3 daughters, 7 grandkids

Personal Interest Items:  Golf, bowling, 
movies, all Wisconsin college and 
professional sports (Packers,              
Badgers, Brewers, etc)


