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Provided in this book are the step-by-step details for creating an effective business performance
management and measurement system. The described nine-step Integrated Enterprise
Excellence (IEE) methodology structurally links predictive performance metrics with the
processes that created them.In addition, IEE how-to techniques are described for the
identification of improvement opportunities that will provide long-term enhancement to Key
Performance Indicators (KPIs) responses, which benefit the business as a whole. Lean Six
Sigma and other process improvement deployments can gain much from this aspect of the IEE
system.Instructors (University, in-house trainers and consultants) and organizations (in general)
gain much when utilizing this book and the described concepts in the training and execution of
Lean Six Sigma, Operational Excellence, the Balanced Scorecard and other performance
measurement/process improvement programs.Let’s examine the benefits of the IEE system:•If
extreme care is not exercised, scorecard & dashboard metrics, strategic planning, and/or
business improvement systems can lead to activities that are not beneficial to the enterprise as
the whole. Traditional organizational measurement and improvement systems, in which
emphasis is given to meeting goals at any cost, can lead to unintended consequences.•For long-
lasting-over-time improved decision making that is not so dependent upon the sophisticated
insight of a few key individuals to occur, an enterprise management system framework is
needed that utilizes business intelligence and other information with a blending of analytics with
innovation. From this wise blending, targeted strategies and efforts are created so that the
business as a whole benefits.•In businesses, SMART (Specific, Measurable, Actionable,
Relevant, and Time-based) goals need to be determined through the integration of analytics
with innovation at the enterprise level and cascaded downward throughout the organization.
SMART goals need to be assigned to high-level 30,000-foot-level operational metrics
improvement needs so that there is personal accountability for achievement.•This personal-
accountable, 30,000-foot-level operational metric improvement need can then create a pull-for-
project initiation, which is different from traditional Lean Six Sigma, Six Sigma, Lean Kaizen
Event, and Total Quality Management (TQM) problem solving systems, in which improvement
projects are often pushed-for-creation by group brainstorming sessions. A push-for-
improvement project creation system can result in organizations claiming that they have saved
100 million dollars through project-completions, but nobody can find the money; i.e., a silo
reported savings does not necessarily translate to an enterprise benefit.Volume II of the IEE
book series provides a step-by-step leadership-orchestrated framework roadmap for addressing
real business issues and needs. In IEE, for example, enterprise analytics is blended with
innovation in the analyze stage of the 9-step IEE system.Lean Six Sigma organizational process
deployments often are not long-lasting.Integrated Enterprise Excellence (IEE) was created to
address this problem.IEE details are provided in the following books:•IEE Vol. I provides a
description of the benefits of the IEE system in a golfing story format in which four MBA friends



discuss process improvement when play golf.•IEE Vol. II describes the 9-step IEE business
management system, which among other things uses an IEE value chain to align 30,000-foot-
level predictive scorecards with the processes that created them. IEE Volume II also describes
the details of determining where lean Six Sigma improvement projects should focus so that the
business as a whole benefits.•IEE Vol. III provides the step-by-step details for executing
improvement efforts that enhances organizational performance metrics which are important to
the business.

Book Description"Lean manufacturing is the single most effective way to increase sales, cut
costs, improve margins, and secure the future of a business. The problem is that the principles
and philosophies of lean manufacturing are geared strictly to mass production operations--and
can be ineffective, even detrimental, for smaller job shops and make-to-order businesses.Now,
Speed to Market delivers a proven approach for smaller suppliers who want to successfully cut
their lead time and trigger profitable growth. Completely updated and expanded, the book
explains how to:* Apply the principles of pull, flow, and the elimination of waste to every area of
the company, at every stage from ""quotes to cash""* Implement a continuous improvement
process--while sidestepping the typical implementation pitfalls* Ease scheduling problems*
Improve performance and profitability using the book's practical concepts, process analysis
tools, and perspective-enhancing techniques--and much more."About the AuthorVincent
Bozzone (Bloomfield Hills, MI) is president of Delta Dynamics Incorporated, a consulting group
that helps companies solve strategic and operating problems.
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Advance Praise forIntegrated Enterprise Excellence,Volume II—Business Deployment“A unique
and innovative approach to applying Lean Six Sigma.”—René Kapik, ASQ Certified BB; MBB;
Senior Continuous Improvement Engineer, Precision Fabrics Group, Inc.“Finally a systematic
way to actually make things better. Most companies focus on their issues the wrong ways,
resulting in issue after issue without real improvement. Forrest Breyfogle shows how to apply the
IEE approach so that with the same effort, just about every business problem can be improved.
This well written, concise, clear and accessible book should the basis for every business
improvement plan.”—Bob Ashenbrenner, Senior Computer Architect, Motion Computing
Previously Director of Engineering for Dell’s Notebook PCs“[Forrest] takes us to the next level of
skill development usingSix Sigma to improve customer service and bottom line growth.”—Janet
L. Hammill, Business Process Excellence Lead, MBB, Rohm and Haas Company“Other books
are light years behind Forrest’s 4-book suite,which not only provides senior management with
Lean Six Sigma performance scorecards, but also a how-to roadmap for Enron-effect
avoidance.”—Frank Shines, Black Belt, TDLeanSigma, Director, Tech Data Corporation; Author,
The New Science of Success“The book is the most comprehensive one I’ve found on the tools
and specific pathways to achieving excellence. By using a balanced IEE approach a company
can leverage their resources to rapidly improve and compete successfully in our 21st century
environment.”—Bill Baker, Retired Knowledge Management & Benchmarking Champion,
Raytheon Company; Principal and Founder, Speed To Excellence“An invaluable guide that really
challenges readers to aligntheir continuous improvement efforts with what is really important to
their business.”—Joseph A. Knecht, Operations Manager Forge Products, TIMET“This book
stresses the need for you to think before startingany Lean Six Sigma projects to be sure that
they are being implemented where they will do the most good and maximize your return on
investment. Emphasis is given that senior management needs to assure that the assignments of
goals must be aligned with a company’s strategic objectives or business constraints to avoid the
waste of resources. Various tracking methods are introduced throughout the book to show
senior management how to properly identify where improvements are needed to improve their
business.”—Todd Minnick, QA Manager: Quality Systems, Luminex Corporation“What
grandmaster chess is to checkers and contract bridge is to solitaire, Integrated Enterprise
Excellence is to the organizational improvement practices being deployed in most businesses
today. Forrest Breyfogle’s system provides a roadmap that blends analytics with innovation at
both the enterprise and project execution levels. It makes Lean Six Sigma sing.”—Kenneth E.
Case, PhD, PE; Regents Professor Emeritus, School of Industrial Engineering and Management,
Oklahoma State University; Past President, ASQ“Forrest’s Innovation Creation Process (ICP)
interjects a ‘rightbrain/left brain’ approach to the integration of Lean and SixSigma tools at both
the project execution and enterprise level. ICP offers a practical method for organizations to use
innovation to improve products, programs, services, processes, and organizational



effectiveness, as promoted by the Baldrige Criteria for Performance Excellence. MBA Programs
worldwide should consider incorporating the ICP process into their curriculum in their
preparation of future global leaders.”—Donald C. Fisher, PhD, MSQPC, Executive Director, The
Quality Center; (2007 National Baldrige Examiner and author of six Baldrige-based
books)Integrated Enterprise Excellence Volume II—Business DeploymentA Leaders’ Guide for
Going Beyond Lean Six Sigma and the Balanced ScorecardForrest W. Breyfogle IIIFounder and
CEOSmarter Solutions, Inc.Forrest@SmarterSolutions.comwww.SmarterSolutions.comAustin,
TexasIntegrated Enterprise Excellence, Volume II—Business Deployment: A Leaders’ Guide for
Going Beyond Lean Six Sigma and the Balanced ScorecardPublished by Citius Publishing,
Inc.PO Box 202644 Austin TX 78720For more information about our books, please write to us,
call 512.918-0280.Produced in the United States of America. All rights reserved.No part of this
book may be reproduced in any form or by any electronic or mechanical means including
information storage and retrieval systems without permission in writing from the copyright holder,
except by a reviewer, who may quote brief passages in review.Library of Congress Control
Number: 2007940065Copyright © 2008 by Citius Publishing, Inc.To my beloved wife, Becki,
who has made so manysacrifices in support of my work.ForewordI was there when the
phenomenon of Six Sigma took off in corporate America. I had the rare privilege of witnessing
my father, Bob Galvin, say “yes,” in the 1980s to Dr. Bill Smith, when Bill asked for Motorola’s
investment in and endorsement of Six Sigma as a crucial measurement of corporate
performance, employee empowerment, and customer satisfaction. My father joins me in saluting
Mr. Forrest Breyfogle III for providing this excellent roadmap for taking Six Sigma and
accountability to the next level.Motorola, Quality and, The Baldrige AwardEmbracing the
creation of Six Sigma Quality enthusiastically at its very origin was energizing for Motorola Inc.’s
change management efforts. The pursuit of Six Sigma Quality, which recast the problem to
defect elimination and variation control, rather than getting it right, granted all Motorola
employees permission—even obligation—to challenge and change existing management
practices and metrics in the pursuit of high quality. Six Sigma initiatives revolutionized Motorola’s
product design and manufacturing capabilities, and, they led to worldwide recognition when
Motorola was the first corporation to win the national Malcolm Baldrige award for quality in
1988.Over time, Six Sigma Quality’s importance to corporate performance became profound in
its global reach. The unique quality process, named after the 6th standard deviation defined in
statistics, grew to positively influence the quality processes of hundreds of profit and not-for-
profit organizations around the world. The Six Sigma Quality change initiative led to decades of
successful work by business leaders passionate about designing management processes to
systematically improve quality in everything we do.Renewal in quality process marched on. Lean
system concepts, which began in the 1950s, coupled with Six Sigma Quality efforts to emerge
as Lean Six Sigma. I was privileged to lead Motorola Inc’s superb management team during
massive corporate restructuring from 2000-2003. During those turbulent years, we augmented
our traditional Six Sigma Quality and reformulated it as Digital Six Sigma. Motorola and other



multinationals learned to successfully integrate Digital 6 Sigma with new product
innovation.OutcomesThis book speaks of outcomes. The Motorola RAZR cellular phone, which
captured the hearts and minds of the world’s consumers, was an outcome of two things: first, an
enormous injection of creativity into the new product innovation process from 2000-2003; and
secondly, the aggressive harnessing, balancing and alignment of Motorola’s creative talent with
the rigors of solid engineering and Six Sigma Quality process thinking.Achieving Enterprise
Excellence Volume 2 chronicles a significant renewal in the methodologies applied to achieve
total quality at the enterprise level. Here, we see companies seeking to achieve the optimum
highest potential for enterprise results with a thoughtfully integrated approach.The processes
invented in pursuit of quality and lean systems have evolved and emerged over time. Each
quality or lean program created over the last 50 years was a tool originally designed to solve a
specific set of problems affecting product design and manufacturing. Early on, Six Sigma Quality
initiatives focused on factory output, while subsequent Six Sigma efforts addressed a much
broader spectrum of quality problems.This volume insightfully points out the pros and cons, i.e.,
the trade-offs, associated with choosing one quality program tool over another. The author
delineates the insight of the things to think deeply about both prior to and during implementation
of enterprise wide quality efforts. He very effectively frames and describes the leader’s
considerations in the enterprise’s quality strategies, judgments and tactics of deploying the re-
mix of the best quality and lean techniques.Perhaps the most important next new thing in this
work is Integrated Enterprise Excellence (IEE), the blend of analytics and innovation at both the
enterprise and project execution levels. The emphasis here is on the importance of personal
commitment to change that redefines Six Sigma. Mr. Breyfogle has learned, as have I, that even
the best of tools cannot effect change in a vacuum. People must embrace change and
scorecards must be aligned and integrated in an organization to ensure the continuous
improvement and innovation demanded by the marketplace.I learned the power of Six Sigma at
Motorola, and watched it redefine that company’s products and technology for more than two
decades. Now, as I focus my efforts in the areas of modern portfolio theory investing, real estate
private equity investing, global change, and leading operating businesses, A Leaders’ Guide for
Taking Lean Six Sigma and the Balanced Scorecard to the Next Level will be at my side. This
timely and important work provides the glue and the playbook that will help organizations
everywhere to minimize errors, save time in re-invigorating performance initiatives and
significantly enhance innovation. It is a stimulating, disciplined guide and a lessons-learned
architecture very much worth the read. It would be an excellent addition to the book-shelves of
corporate and government leaders, and to global MBA curricula. I endorse this book and
encourage you to join me in putting its wisdom to work.Christopher B. GalvinChairman Harrison
Street Capital LLCFormer Chairman and CEO, Motorola Inc.PrefaceVolume 2 of this three-
volume series helps managers and leaders understand and develop an Integrated Enterprise
Excellence (IEE) system that resolves the following frequently encountered challenges:Business
goals are not being metScorecards often lead to the wrong activitiesDay-to-day firefighting of



problems that don’t seem to go awayBusiness strategies that are very generic and/or difficult to
translate to organizational work environmentsThe need to create and develop innovative ideas
that can be very beneficial to customers and the business as a wholeLean events and other
improvement projects consume a lot of resources but often do not have much, if any,
quantifiable benefit to the business as a wholeLean Six Sigma:Existing deployment that has
projects, which are either not timely completed or reporting large financial claims that often
cannot be translated into true benefits for the business as a wholeExisting deployment that has
stalled out and needs rejuvenationNew deployment desires to create a system where
improvement and design projects are in true alignment with business needs and where projects
are executed using an effective roadmap that truly integrates Six Sigma with Lean toolsVolume 2
of this series is divided into the following three parts:Management Solutions and Their
EvolutionEnterprise Process Define-Measure-Analyze-Improve-Control (E-DMAIC)
roadmapAppendixThis volume provides the high-level E-DMAIC thought process, while Volume
3 describes tool usage for the described chart creations and data analyses.Part 1In part one, the
stage is set by describing IEE at a high level and then summarizing the highlights of Dr. Edwards
Deming’s management philosophy. Many of the current popular management performance
measures, strategic plans, and scorecards (both red-yellow-green scorecards and the balanced
scorecard) are discussed.It further describes how current management and measurement
systems have led to problems such as the collapse of Enron and organizations doing the wrong
things—actions that can be detrimental to the system as a whole; e.g., Krispy Kreme managers
shipping donuts that they knew would be returned so they would meet short-term financial
goals.Finally, this volume shows execution of a system that helps businesses avoid these types
of problems. The demonstrated unique measurement system is consistent with the philosophy
of Dr. Deming and can get organizations out of the firefighting mode.Part 2Part two describes the
execution of the E-DMAIC system. Included in this system are goal setting, a unique/powerful
scorecard system, strategic analysis, and strategy building. Included also is how to use Theory
of Constraints (TOC) to identify enterprise constraints that need to be the focus for process
improvements. Integrated also are Lean tools and their assessments, along with the
identification of project improvement opportunities.Part 3The appendix includes many
fundamental concepts that are used in the enterprise process or project execution roadmap
steps. These methodologies were placed in the appendix to avoid disruption with the roadmap
methodology flow. Included are Six Sigma metrics, basic Six Sigma/Lean tools, and distributions
characteristics.Series Description: An Integrated Set of ReferencesThis is the second volume of
a three-volume series that documents the Integrated Enterprise Excellence (IEE) system—set of
management techniques that, when effectively implemented, improve an organization’s
measurement and improvement system so that there is an increase in predictable and
sustainable bottom-line benefits. The IEE system embeds a set of best practices derived from
the strengths of past systems—applying structured metrics and a no-nonsense roadmap to
initiate process improvement and achieve substantial benefits. IEE takes Lean Six Sigma and



the balanced scorecard to the next level in the pursuit of enterprise excellence.The book, The
Integrated Enterprise Excellence System: AnEnhanced, Unified Approach to Balanced
Scorecards, StrategicPlanning, and Business Improvement (Breyfogle 2008d), introduced new
perspectives on what to measure and report; when and how to report it; how to interpret the
results; and how to use the results to establish goals, prioritize work efforts, and continuously
enhance organizational focus and success.In this three-volume series, Integrated Enterprise
Excellence: Going Beyond Lean Six Sigma and the Balanced Scorecard Breyfogle 2008a,
2008b, 2008c), there is both further elaboration on the shortcomings of traditional systems and
the details of an IEE implementation.A content summary of this volume series is:Integrated
Enterprise Excellence Volume I—The Basics: Golfing Buddies Go Beyond Lean Six Sigma and
the Balanced Scorecard—An IEE onset story about four friends who share their experiences
while playing golf. They see how they can improve their games in both business and golf using
this system, which goes beyond Lean Six Sigma and the balanced scorecard. The story
compares IEE to other improvement systems.Integrated Enterprise Excellence Volume II—
Business Deployment: A Leaders’ Guide for Going Beyond Lean Six Sigma and the Balanced
Scorecard—Discusses problems encountered with traditional scorecard, business
management, and enterprise improvement systems. Describes how IEE helps organizations
overcome these issues utilizing an enterprise process define-measure-analyze-Improve-control
(E-DMAIC) system. Volume 2 systematically walks through the execution of this E-DMAIC
system.Integrated Enterprise Excellence Volume III—Improvement Project Execution: A
Management and Black Belt Guide for Going Beyond Lean Six Sigma and the Balanced
Scorecard—Describes IEE benefits and its measurement techniques. Provides a detailed step-
by-step project define-measure-analyze-improve-control (P-DMAIC) roadmap, which has a true
integration of Six Sigma and Lean tools.Volumes of this series build upon each other so that
readers develop an appreciation and understanding of IEE benefits and its implementation.
These volumes and the previous described book were written to stand alone. Because of this,
several concepts and examples are described in more than one book or volume. I felt it was
important to repeat key concepts in multiple publications because each book or volume is more
than a presentation of tools and examples—that is, focus was given in each book and volume to
present IEE so that the reader gains insight to the interconnection of the concepts and
determination of how they can benefit from the techniques.OverviewBusinesses that have
adopted the Lean Six Sigma methodology have a built-in foundation for implementing this
enhanced system. Others will learn how to establish the foundation for this system. For both
groups, this series describes an enterprise process roadmap and a project execution roadmap,
together with all the tools needed for enterprise excellence.This series of three volumes
describes how to orchestrate activities, which can provide the highest yields at points where
these efforts will have the greatest bottom-line impact. In addition, focus will also be given in this
orchestration so that activities will occur at the most opportune times throughout the entire
organization.Simply put, the described system helps an organization move toward the three Rs



of business: everyone doing the Right things and doing them Right at the Right time throughout
the organization. Rather than seeking out product or service flaws, this system determines
whether the process itself is flawed. Rather than force projects where benefits could be
questionable, designs and improvements are made that impact the overall systems for doing
business. This system elevates every business unit to a new, more productive “business way of
life.”®The ultimate goal for an enterprise management system is to achieve maximum,
measurable, predictable, and sustainable bottom-line results for the entire corporation. The
volumes in this series describe an Integrated Enterprise Excellence (IEE) business management
system, which presents the structure and tools you can use to accomplish these objectives. This
IEE methodology provides a power-enhancing performance measurement scorecard/dashboard
system that serves as an enterprise-wide route to increase corporate profitability continually.This
series describes how IEE takes Lean Six Sigma and the balanced scorecard to the next level.
This system helps organizations overcome some difficulties encountered with previous systems.
In IEE, a value-chain performance measurement system provides organizations with a no-
nonsense metric system that leads to the orchestration of day-to-day value-added activities so
that there is true business–needs alignment. Improvement or design projects are created
whenever business or operational metrics need betterment. This is in contrast to the search,
selection, and creation of Six Sigma/Lean projects that often are not in true alignment with
business goals. Organizations can gain a competitive advantage when this system becomes a
business way of life.This volume and other volumes of this series describe the IEE system,
which addresses the following example needs:Executives want a structured system that can
assist them with meeting their financial goals.An organizational executive or a change manager
is looking for an enterprise management structure that will coordinate, track, enhance, control,
and help predict corporate results.Leadership wants to become more of a data-driven/data-
decision based company so that the right questions are asked before decisions are
made.Executives want a system that helps them create a strategy that is more specifically
targeted so that everyone has consistent focus toward meeting the organizational goals that they
would like to achieve.Company leadership wants to reduce the amount of waste that they
routinely experience when fighting the problems of the day, which never seem to go
away.Management wants a no-nonsense measurement and improvement system.Leadership
wants a streamlined enhancement to their Sarbanes-Oxley (SOX) system so that the company
benefits more from its implementation with less effort.Lean Six Sigma deployment leaders want
to integrate Lean and Six Sigma concepts and tools so that they are using the right tool at the
right time.Management wants to improve its performance measurement and improvement
systems.Managers and practitioners want an easy-to-follow roadmap that addresses not only
project execution but also enterprise issues as well.Organization leaders want a system that can
help them orchestrate people’s activities so that everyone is doing the right things and doing
them right at the right time.Lean Six Sigma deployment leaders want a system that consistently
leads to projects that are most beneficial to the overall enterprise.CEOs benefits from this series



include:CEOs want to avoid the problem: “Chiefs (CEOs) are being pushed out the door as
directors abandon their laissez-faire approach to governance following the prosecutions at
Enron Corp., WorldCom Inc., and other companies.” (Kelly 2006)CEOs want to create a legacy
system of organizational efficiency and effectiveness that outlives their tenure as company
heads.CEOs want to create more customers and cash.Table 0.1 describes how the volumes of
this series can address differing readers’ needs and interests. Note, the syntax for figure or table
references in this volume series is that the first number is the chapter number. A zero was the
first number in this table reference since the table is in the preface.Table 0.1 Where to Start?
Nomenclature and Service MarksThe glossary and list of acronyms and symbols near the back
of this volume are a useful reference for the understanding of unfamiliar statistical terms or
acronyms/symbols. Book and publication references are also located near the back of this
volume and will be referenced using the syntax (Author Name, Publication Date).To maximize
the clarification of illustrations that span several years, some examples include specific month-
year entries. I did this at the risk of making the volume appear to be dated in the years to come.
Hopefully the reader will understand my reasoning for making this selection and this decision will
not deter the reader from benefiting from the volume’s concepts for many years to
come.Integrated Enterprise Excellence, IEE, Satellite-level, 30,000-foot-level, and 50-foot-level
are registered service marks of Smarter Solutions, Inc. In implementing the programs or
methods identified in this text, you are authorized to refer to these marks in a manner that is
consistent with the standards set forth herein by Smarter Solutions, Inc., but any and all use of
the marks shall inure to the sole benefit of Smarter Solutions, Inc. Business way of Life and
Smarter Solutions are registered service marks of Smarter Solutions, Inc.AcknowledgementsI
want to thank those who helped contribute specific sections of this volume: Bob Ashenbrenner
contributed to Section 3.12, Gary Ekstrom contributed to Section 6.7; Rick Haynes helped refine
content of several sections; Keith Moe contributed to Sections 5.5 and Example 9.1; John
Watson contributed to portions of Section 1.2 and Chapter 5 introduction. Dorothy Stewart
helped through her editing. Bob Ashenbrenner, John Hannon, Joe Knecht, Cheryl Ray, and John
Watson gave great detailed and very helpful manuscript feedback. Fred Bothwell provided great
manuscript and marketing inputs, along with superb publishing and printing coordination.Thanks
also need to go to those who gave other helpful improvement suggestions or helped in some
other way in the overall process: Bill Baker, David Behrendsen, Becki Breyfogle, Wes Breyfogle,
Alvin Brown, Bob Cheshire, Sonja Cline, Larry Dalton, Donn Fisher, Joe Flagherty, Kiran
Gurumurthy, Jesse Hamilton, Bob Jones, Arch Holder, Lally Marwah, Todd Minnick, Mallary
Musgrove, George Nicholas, Andy Paquest, Tanya Roberts, Jerri Saunders, Janet Shade, Frank
Shines, Jeannine Siviy, Gary Wietharn, Bill Wiggenhorn, Brian Winterowd, Johnny Yu, and Brian
Zievis.Statistical analyses were conducted using Minitab. Flowcharts were created using
Igrafx.Workshop Material and its AvailabilityWe at Smarter Solutions, Inc. take pride in creating
an excellent learning environment for the wise application of tools that will improve
organizational business systems. Our IEE approach and workshop handout materials are



continually being enhanced and expanded. Our training includes executive, champion, black
belt, green belt, yellow belt, master black belt, Lean, design for Six Sigma (DFSS) or design for
integrated enterprise excellence (DFIEE), and other specialty courses. Workshops follow the E-
DMAIC and P-DMAIC roadmaps, and often contain roadmap drill-downs not included in
published books. Many who have already been trained as a black belt or master black belt have
found our graduate workshop to be an excellent resource for their continuing education. This
one-week graduate workshop walks through the IEE roadmaps, describing the unique
measurements and tool applications described in this volume, with benefits. Public or on-site
IEE workshops describe the overall system and its benefits.Licensing inquiries for training
material can be directed through www.SmarterSolutions.com. Articles, newsletters, and the
latest information on how Smarter Solutions, Inc. is working with various organizations and
universities are also described at this website.ABOUT SMARTER SOLUTIONS,
INC.,CONTACTING THE AUTHORYour comments and improvement suggestions for this book-
volume series are greatly appreciated. For more information about business measurements and
improvement strategies, sign up for our newsletter, webinars, or e-mail us for a free initial
business consultation.FORREST W. BREYFOGLE IIISmarter Solutions, Inc.PO Box 202644
Austin TX 78720forrest@SmarterSolutions.comwww.SmarterSolutions.com512-918-0280PART
I: Management Systems and their Evolution1Background1.1 Messages in this VolumeMajor
topics discussed in this volume are:Integrated Enterprise Excellence (IEE) = a system to achieve
the three Rs of business:People can be busy and an organization can be pushing for the
creation of improvement projects, but it’s still possible to lose sight of the big picture. This can
lead to much wasted effort and enterprise system suboptimization. IEE provides a system (See
Figure 4.2) for transitioning from firefighting daily or weekly problems to achieving the three Rs of
business: everyone doing the Right things and doing them Right at the Right time. In IEE,
metrics and goals are created so that there is a pull for project creation (See Figures 4.9 and
4.10) where project completion positively impacts the business as a whole.E-DMAIC = a long-
lasting enterprise framework for measurements and improvement that is refined over
time:Organizations can be very successful through the directives and insight of a few key
individuals. However, things can quickly degrade if these individuals are no longer with the
company. The E-DMAIC system process (See Figure 4.7) provides a foundation for an
enhanced enterprise performance measurement, analysis, and improvement system that is
systematically refined over time and remains stable with leadership and organizational
changes.Improved analytics and innovation = better strategy building:IEE is a business system
which includes the use of analytics and innovation for more effective focused strategies building.
This leads to targeted improvement and design projects which benefit the business as a whole,
and avoid suboptimization. Often organizations build their year-to-year efforts around a strategy
that was developed in an executive retreat (See Figure 3.4). With this approach, functions in the
organization create plans to execute these strategies, which can change from year-to-year or
with leadership transitions. In addition, opinion-based strategy statements that rely solely on



intuition and insight by the leadership may not lead to the best efforts through-out the
organization. If the strategies are set after a thorough understanding of the enterprise
performance and constraints, they are more effective in driving change and improving the
business as a whole. The ability to support a strategic plan with performance data improves the
buy in and acceptance across the organization. In the E-DMAIC process, strategies are
formulated (See step 5 in Figure 4.7) around the use of analytics and innovation to create an
enterprise improvement plan (See Figure 12.1).Building from the Define and Measure steps of E-
DMAIC = a consistent over-time enterprise foundation:Instead of building from a retreat-
developed strategy, IEE leads through the E-DMAIC define and measure phase (See Chapters
6 and 7), which include the creation of an enterprise value chain (See Figure 7.1) that has
30,000-foot-level and satellite-level metric reporting. This 30,000-foot-level and satellite level
metric view provides an enterprise-wide measurement system offering predictive statements
(See Figure 7.7, Figure 7.8, Figure 7.9, and Figure 7.10). This is unlike common tabular and
graphic metric reporting (See Figures 3.1, Figure 3.2, and Figure 3.3) that provide stories of
what happened in the past and provide little, if any, insight to what can be expected in the future
unless something changes.The right business metrics and presentation method = the right
behavior and better business performance:The selection of the right enterprise business metrics
can lead to improved performance, while some business metrics will not lead to the right
behavior. Even with the right enterprise business metrics, the method to display or present such
dashboards and scorecards may not lead to the right behavior (See Figure 3.14 and Figure
3.15). The IEE system for metric creation and posting improves organizational resource
utilization since common-cause variability will not be treated as tough it were a special-cause
condition; i.e., IEE is a means of implementing a fire-prevention system, as opposed to
firefighting the problems of the day.Analyzing the enterprise as a whole in E-DMAIC = business
constraint removal and true enterprise improvement:Resolving business problems and issues
that are not constraining throughput, profit, or other satellite-level business metrics does not
generally return the savings that are expected. In E-DMAIC, analyses identify enterprise-wide
business performance constraints for exploitation. This effort in IEE results in improved resource
utilization and true overall enterprise benefits, which is accompanied by a system for maintaining
the gains (See Chapters 8-14).1.2 Volume LayoutThe purpose of this section is to provide the
reader insight to this volume’s layout. This understanding can help readers determine where
they should start their reading.Another book, Integrated Enterprise Excellence: Going Beyond
Lean Six Sigma and the Balanced Scorecard (Breyfogle 2008d) provides a high-level view of the
IEE system and its benefits. Integrated Enterprise Excellence Volume I - The Basics: Golfing
Buddies Go Beyond Lean Six Sigma and the Balanced Scorecard (Breyfogle 2008a) contrasts
several measurement and improvement systems in a novel format, illustrating the benefit of
IEE.This volume is not a quick-read book that has no future usefulness. My intent is that this how-
to volume will be frequently referenced by practitioners and management to gain insight to what
could be done to improve their existing enterprise management system. Since I am not sure



about the reader’s background relative to their understanding of key points in the two previously
described books (Breyfogle 2008a and 2008d), in Part I of this Volume I reiterate important
fundamental concepts that were described in these books.Part II of this volume provides a step-
by-step execution sequencing of the E-DMAIC process steps. For readers who want to
immediately proceed to a description of the framework and execution of the overall E-DMAIC
system, Part II is the place to start.Since readers have various needs and backgrounds, I thought
it was important to provide a foundation so everyone would begin reading the E-DMAIC Part II
portion of this book with a similar understanding about management systems and the
shortcomings of commonly used metrics and improvement strategies. In addition, I thought it
was also important to provide a high-level view of IEE and leadership needs.I addressed these
needs in the following Part I chapters. Readers can choose to read the chapters that best
address their specific needs:Chapter 1: BackgroundChapter 2: What is Six Sigma and Lean Six
Sigma?Chapter 3: Scorecards, dashboards, performance metrics, and strategic
planningChapter 4: Improving management governance and innovation through IEEChapter 5:
Leadership and building successful teamsThe appendix Part III tool listings were positioned in
this volume so that the overall E-DMAIC description ow was not disrupted. Readers who are
unfamiliar with a particular described tool can reference that part of the volume as needed.1.3
Integrated Enterprise Excellence (IEE)Learning disabilities are tragic in children, but fatal in
organizations. Because of these disabilities, few corporations live half as long as a person; most
die before they reach the age of forty (Senge 1990). This series of volumes describes an
Integrated Enterprise Process Excellence (IEE) system, which allows a company to transition to
a learning organization that defies the odds and overcome learning disabilities to achieve
enterprise excellence.In this system, an organization builds upon what it has done right and
wrong in the past so that in the future, it becomes more profitable and better meets customer
needs. Through this approach, an organization evolves into a learning organization, which has
aligned organizational activities leading to improved effectiveness and efficiencies that positively
impact the bottom line. IEE takes Lean Six Sigma and scorecards to the next level.Everyone
within a business should be focusing his/her efforts toward creating M ore C ustomers and C
ash. The E xistence and E xcellence of organizations depend on it; i.e., E= MC2, the same
formula as Albert Einstein’s famous equation. However, in reality, people can often be very busy
and are far from achieving the three R s of business: everyone doing the Right things and doing
them Right at the Right time throughout the organization, from an enterprise process point of
view. Organizations can have a very difficult time orchestrating activities so that all personnel are
in step to the rhythm that is necessary to obtain their business objectives and goals.When we
think about accomplishing activities in the workplace, we might immediately think of the phrase
“What you measure is what you get” as being the corner stone for this organizational
orchestration. However, we must be careful. Data collection procedures and report-out formats
can stimulate the wrong activities. I prefer to paraphrase this statement as “What and how you
measure can stimulate what you get.”Data collection procedures and report-out formats can



stimulate the wrong activities.Traditional management metrics often include tabular reporting
and perhaps classic trend and bar charts. Management can also use a scorecard system to
monitor and track both financial and nonfinancial areas of the business against measurement
goals established for each of these metrics. With this scorecard approach, metric owners are
tracked against and are responsible for achieving established goals for their metrics. These
goals might be part of the balanced scorecard (Kaplan and Norton 1992) system, where the four
perspectives of financial, customer, internal business process, and learning & growth are to be
addressed throughout the organization.Scorecard balance is important because if there is not
balance, one metric could be getting more focus than another, which can lead to problems.
However, the natural balance described later in this volume is much more powerful than forcing
a structure throughout the business via an organizational chart, which can change over time. In
addition, the balanced scorecard system can lead to the suboptimization of processes, which
can be detrimental to the enterprise as a whole.Volumes in this series reference the system for
enhancing scorecards and more as Integrated Enterprise Excellence or IEE. IEE goes beyond
Lean Six Sigma and the balanced scorecard. In these volumes, tools and the overall thought
process are presented in a step-by-step format that begins with the enterprise process and
leads to the specifics of selecting and executing process improvement projects that are in true
alignment with business goals.IEE provides an enhanced scorecard and improvement project
execution roadmap system. Included roadmaps provide a true integration of Lean and Six Sigma
tools within the traditional define-measure-analyze-improve-control (DMAIC) roadmap. These
roadmap steps are not only followed at the project execution level but also at the enterprise level
as well. This volume focuses on applying the DMAIC roadmap at the enterprise level. Volume 3
focuses on applying the roadmap at the project execution level. In this volume, the reader is
referred to Volume 3, when appropriate, for more details on a project execution topic or tool
instructional details.Figure 4.2 illustrates the overall IEE system roadmap, which is introduced in
this series of volumes. In this system, an Enterprise (process) E-DMAIC roadmap (center figure
five-step sequence) has linkage in the improve phase to the improvement Project P-DMAIC
roadmap (bottom five-step sequence) or design project define-measure-analyze-design-verify
(DMADV) roadmap (top five-step sequence).In IEE, the value chain (see Figure 7.1) describes
in flowchart fashion both primary and support organizational activities and their accompanying
30,000-foot-level or satellite-level metrics. Example primary activity flow is develop product—
market product—sell product—produce product—invoice/collect payments—report satellite-
level metrics. Example support activities include IT, finance, HR, labor relations, safety &
environment, and legal.In this system, organizational value-chain metrics improvement needs
pull for project creation for either process improvement or design projects that are in true
alignment with business needs (see Glossary “pull for project creation”, plus Figures 4.9 and
4.10).This volume describes the advantage of this enterprise process measurement pull system
for project selection over traditional Lean Six Sigma implementations where there is a push for
project creation; i.e., “let’s list potential projects and decide which project to work on first” (see



Glossary “push for project creation”).The flow of this series volume will follow the overall thought
process of evaluating the enterprise process (E-DMAIC) to the mechanics of executing a
specific improvement project (P-DMAIC), as illustrated in Figure 4.2. I will highlight the benefits
of Six Sigma and Lean tools that are most applicable and challenge some of the traditional Six
Sigma/Lean Six Sigma techniques that can lead to questionable results. I will also expand on
other techniques that are beyond the boundaries of these methodologies.This volume describes
how to select and track the right measures within a company so that Lean/Six Sigma efforts best
meet the strategic needs of the business and reduce day-to-day fire-fighting activities of the
organization. This volume describes the infrastructure for selecting and managing projects within
an organization. Volume 3 describes the P-DMAIC project execution roadmap for executing
Lean/Six Sigma projects so that the most appropriate Lean or Six Sigma tool is used when
executing both manufacturing and transactional projects. All size organizations can reap very
large benefits from this pragmatic approach to implementing Six Sigma/Lean Six Sigma, no
matter if the organization is in the manufacturing, service, or development area.The strategies
and techniques described in this volume are consistent and aligned with the philosophies of
such quality authorities as W. Edwards Deming, J. M. Juran, Walter Shewhart, Genichi Taguchi,
Kaoru Ishikawa, and others. Implementing Six Sigma (Breyfogle 2003a) described the
integration of these methods with initiatives such as ISO-9000, Malcolm Baldrige Award, Shingo
prize, and GE Work-Out.In my opinion, the Malcolm Baldrige award and Shingo prize are the
result of high score achievement tests. IEE is an enabling business system that can not only
dramatically help achieve business goals but also help create an infrastructure for achieving the
Malcolm Baldrige Award and Shingo prize.1.4 HistoryImagine a product or service provided by a
company that is mired in cumbersome processes and administered by complicated,
bureaucratic controls intended to reduce errors and improve the quality of output (Watson 2006).
Customers are the primary source of error detection. Improvements are initiated only to address
known defects, which have, in most cases, been identified due to a customer
complaint.Resources and timelines for delivery and rework are seldom deemed adequate.
Suppliers are left guessing at schedules, priorities, and specifications. Decision making is
inconsistent. Standard operating procedures and training are available, but are so outdated and
time-consuming that they are generally regarded as worthless. Knowledge of how processes
really work exists only in the minds and experience of workers who have long been conditioned
by the mantra “whatever it takes, get it done.” Rework and waste are extensive. Rules and
requirements contribute to, rather than clarify, the noise of the process.In this setting, it is
impossible to know with certainty the causes of defects, partly because there is no systematic
method in place to identify, report, analyze, and address the problems. Over time, goals are set
to improve quality, but little happens in that direction. Each year brings a new round of budget
cuts, or worse, targeted efforts to reach financial goals through the manipulation of costs and
accounting.Finally, out of luck or desperation, the company identifies an opportunity to put an
end to the waste and confusion. True customer requirements are incorporated into the design



and delivery of every product and service. Processes are simplified and standardized, and
defects are reliably identified and measured before escaping to the next step or to the customer,
without the use of extensive inspection and quality controls. Excursions from expected results
are predictable and are addressed, often in advance, in a methodical, statistically measured
way.While this might sound like a set of circumstances facing any contemporary company, it
exactly reflects business conditions faced by our predecessors since the start of the industrial
revolution, and it is to those conditions that we can trace the origins of the quality and lean
movement (Berger et al. 2002, Strategosinc 2006, Vitalentusa 2006):About 1799: Eli Whitney
perfected interchangeable parts in fulfilling a U.S. Army contract for 10,000 muskets.Early
1900s: Frederick Taylor developed work specialization. During this time specialized inspectors
were created.Beginning about 1910: Henry Ford and his engineers created a continuous system
for manufacturing the Model T automobile. This system is considered by many to be the first
practical application of just-in-time (JIT) and Lean manufacturing.Late 1920s: Walter Shewhart
developed the control chart and statistical process control.1940s: During World War II the United
States required quality charting, which brought operators back to looking at their quality.
However, many organizations continued to rely on inspectors.Beginning about 1949: Taiichi
Ohno and Shigeo Shingo at Toyota Motor Company began to incorporate Ford production and
other techniques into an approach called Toyota production system. This just-in-time system
recognized the central role of inventory and product variety flexibility, which addressed setup
and changeover problems.In 1951: Armand Feigenbaum first published the book TotalQuality
Control, which initiated the total quality management (TQM) movement.In the 1950s: W.
Edwards Deming visited Japan and initiated wide-scale statistical training with an emphasis on
monitoring work process variation and systematic investigation/analyses for improvement.In
1954: Joseph Juran introduced formalized quality planning methods that addressed a
systematic, business-level total quality control approach for quality implementation.1960s and
1970s: Quality circles and employee involvement were utilized.In 1979: Phil Crosby wrote the
book Quality is Free, which touted the “do it right the first time” philosophy.1980s: Statistical
process control had resurgence.Mid 1980s: Motorola initiated Six Sigma as a quality
improvement methodology (Breyfogle 1992).1990s: Focus was given to the International
Organization for Standardization's (ISO) quality management system (QMS), ISO 9000, and
Malcolm Baldrige National Quality Award assessments.Mid 1990s: Jack Welch at GE embraced
Six Sigma as a quality improvement system in which trained practitioners worked on projects
that had finance-validated costs savings.1980s and 1990s: Additional methodologies utilized
included value analysis/value engineering, kaizen events, poka-yoke, Theory of Constraints
(TOC).Early 2000s: Six Sigma and Lean had a popular integration called Lean Six Sigma.2005:
Introduction of the IEE business system that takes Lean Six Sigma and traditional scorecards to
their next level.1.5 Deming’s Seven Deadly Diseases and Fourteen Points for ManagementDr.
Deming’s concepts provided the foundation for IEE. It was he who emphasized that the key to
quality improvement was in the hands of management. Dr. Deming demonstrated that most



problems are the result of the system and not of employees. He used statistical quality control
techniques to identify special and common cause conditions, in which common cause was the
result of systematic variability, while special cause was erratic and unpredictable. He described
the seven deadly diseases of the workplace and fourteen points for management.Based on
many years of experience, I have found Dr. Deming’s philosophy to be a powerful guiding light to
build a long-lasting system that can make companies more competitive. Below is a listing of Dr.
Deming’s seven deadly diseases and his original fourteen points for management. These two
listings summarize Dr. Deming’s basic philosophy. This series of volumes provides a how-to
guide for implementing his methodologies.The following are Dr. Deming’s seven deadly
diseases:Lack of constancy of purpose in planning product and service that will have a market,
keep the company in business, and provide jobsEmphasis on short-term profits: short-term
thinking ( just the opposite of constancy of purpose to stay in business) fed by fear of unfriendly
takeover and by push from bankers and owners for dividendsEvaluation of performance, merit
rating, or annual reviewMobility of management: job hoppingManagement by use of visible
figures only, with little or no consideration of figures that are unknown or unknowableExcessive
medical costsExcessive cost of liability, swollen by lawyers who work on contingency feesThe
following are Dr. Deming’s original fourteen points for management with discussion (Deming
1982):1. Create constancy of purpose toward improvement of product and service, with the aim
to become competitive and to stay in business and to provide jobs.”For the company that wants
to stay in business, the two general types of problems that exist are the problems of today and
the problems of tomorrow. It is easy to become wrapped up with the problems of today, but the
problems of the future demand, first and foremost, constancy of purpose and dedication to keep
the company alive. Decisions need to be made to cultivate innovation, fund research and
education, and improve the product design and service, remembering that the customer is the
most important part of the production line.2. “Adopt the new philosophy. We are in a new
economic age. Western management must awaken to the challenge, must learn their
responsibilities, and take on leadership for change.”Government regulations and antitrust
activities need to be changed to support the well-being of people. Commonly accepted levels of
mistakes and defects can no longer be tolerated. People must receive effective training so that
they understand their job and also understand that they should not be afraid to ask for
assistance when it is needed. Supervision must be adequate and effective. Management must
be rooted in the company and must not job-hop between positions within a company.3. “Cease
dependence on inspection to achieve quality. Eliminate the need for inspection on a mass basis
by building quality into the product in the first place.”Inspection is too late, ineffective, and costly.
It is too late to react to the quality of a product when the product leaves the door. Quality comes
not from inspection but from improving the production process. Corrective actions are not
inspection, scrap, downgrading, and rework on the process.4. “End the practice of awarding
business on the basis of price tag. Instead, minimize total cost. Move toward a single supplier for
any one item, on a long-term relationship of loyalty and trust.”Price and quality go hand in hand.



Trying to drive down the price of anything purchased without regard to quality and service can
drive good suppliers and good service out of business. Single-source suppliers are desirable for
many reasons. For example, a single-source supplier can become innovative and develop an
economy in the production process that can only result from a long-term relationship with the
purchaser. Lot-to-lot variability within a one-supplier process is often enough to disrupt the
purchaser’s process. Only additional variation can be expected with two suppliers. To qualify a
supplier as a source for parts in a manufacturing process, perhaps it is better first to discard
manuals that may have been used as guidelines by unqualified examiners to rate suppliers.
Instead, suppliers could be asked to present evidence of active involvement of management,
encouraging the application of many of the IEE concepts discussed in this volume. Special note
should be given to the methodology used for continual process improvement.5. “Improve
constantly and forever the system of production and service, to improve quality and productivity,
and thus constantly decrease costs.”There is a need for constant improvement in test methods
and for a better understanding of how the customer uses and misuses a product. In the past,
American companies have often worried about meeting specifications, while the Japanese have
worried about uniformity, i.e., reducing variation about the nominal value. Continual process
improvement can take many forms. For example, never-ending improvement in the
manufacturing process means that work must be done continually with suppliers to improve their
processes. It is important to note that, like depending on inspection, putting out fires is not a
process improvement.6. “Institute training on the job.”Management needs training to learn about
all aspects of the company from incoming materials to customer needs, including the impact that
process variation has on what is done within the company. Management must understand the
problems the worker has in performing his or her tasks satisfactorily. A large obstacle exists in
training and leadership when there are flexible standards for acceptable work. The standard may
often be most dependent on whether a foreperson is having difficulty in meeting a daily
production quota. It should be noted that money and time spent would be ineffective unless the
inhibitors to good work are removed.7. “Institute leadership. The aim of supervision should be to
help people and machines and gadgets to do a better job.”Supervision by management is in
need of overhaul, as well as supervision of production workers. Management should lead, not
supervise. Leaders must know the work that they supervise. They must be empowered and
directed to communicate and to act on conditions that need correction. They must learn to fix the
process and not react to every fault as if it were a special cause, which can lead to a higher
defect rate.8. “Drive out fear, so that everyone may work effectively for the company.”No one can
give his best performance unless he feels secure. Employees should not be afraid to express
their ideas or ask questions. Fear can take many forms, resulting in impaired performance and
padded figures. Industries should embrace new knowledge because it can yield better job
performance and should not be fearful of this knowledge because it could disclose some of their
failings.9. “Break down barriers between departments. People in research, design, sales, and
production must work as a team to foresee problems of production and use that may be



encountered with the product or service.”Teamwork is needed throughout the company.
Everyone in design, sales, manufacturing, etc., can be doing superb work, and yet the company
can be failing. Why? Functional areas are suboptimizing their own work and not working as a
team for the company. Many types of problems can occur when communication is poor. For
example, service personnel working with customers know a great deal about their products, but
there is often no routine procedure for disseminating this information.10. “Eliminate slogans,
exhortations, and targets for the work force asking for zero defects and new levels of
productivity.”Such exhortations only create adversary relationships, as the bulk of the causes of
low quality and low productivity belongs to the system and thus lies beyond the power of the
work force. Exhortations, posters, targets, and slogans are directed at the wrong people,
causing general frustration and resentment. Posters and charts do not consider the fact that
most trouble comes from the basic process. Management needs to learn that its main
responsibility should be to improve the process and remove any special causes for defects
found by statistical methods. Goals need to be set by an individual for the individual, but
numerical goals set for other people without a road map to reach the objective have an opposite
effect.11a. “Eliminate work standards (quotas) on the factory floor. Substitute leadership.”Never-
ending improvement is incompatible with a quota. Work standards, incentive pay, rates, and
piecework are manifestations of management’s lack of understanding, which leads to
inappropriate supervision. Pride of workmanship needs to be encouraged, while the quota
system needs to be eliminated. Whenever work standards are replaced with leadership, quality
and productivity increase substantially, and people are happier on their jobs.11b. “Eliminate
management by objective. Eliminate management by numbers, numerical goals. Substitute
leadership.”Goals such as “improve productivity by 4 percent next year” without a method are a
burlesque. The data tracking these targets are often questionable. Moreover, a natural
fluctuation in the right direction is often interpreted as success, while small fluctuation in the
opposite direction causes a scurry for explanations. If there is a stable process, a goal is not
necessary because the output level will be what the process produces. A goal beyond the
capability/performance of the process will not be achieved. A manager must understand the
work that is to be done in order to lead and manage the sources for improvement. New
managers often short-circuit this process and focus instead on outcome (e.g., getting reports on
quality, proportion defective, inventory, sales, and people).12a. “Remove barriers that rob the
hourly worker(s) of their right to pride of workmanship.”The responsibility of supervisors must be
changed from sheer numbers to quality. In many organizations, the hourly worker becomes a
commodity. He may not even know whether he will be working next week. Management can face
declining sales and increased costs of almost everything, but it is often helpless in facing the
problems of personnel. The establishment of employee involvement and of participation plans
has been a smoke screen. Management needs to listen and to correct process problems that
are robbing the worker of pride of workmanship.12b. “Remove barriers that rob people in
management and in engineering of their right to pride of workmanship.”This means, inter alia,



abolishment of the annual or merit rating and of managing by objective. Merit rating rewards
people who are doing well in the system; however, it does not reward attempts to improve the
system. The performance appraisal erroneously focuses on the end product rather than on
leadership to help people. People who are measured by counting are deprived of pride of
workmanship. The indexes for these measurements can be ridiculous. For example, an
individual is rated on the number of meetings he or she attends; hence, in negotiating a contract,
the worker increases the number of meetings needed to reach a compromise. One can get a
good rating for firefighting because the results are visible and quantifiable, while another person
only satisfied minimum requirements because he or she did the job right the first time; in other
words, mess up your job, and correct it later to become a hero. A common fallacy is the
supposition that it is possible to rate people by putting them in rank order from last year’s
performance. There are too many combinations of forces involved: the worker, coworkers, noise,
and confusion. Apparent differences in the ranking of personnel will arise almost entirely from
these factors in the system. A leader needs to be not a judge but a colleague and counselor who
leads and learns with his or her people on a day-to-day basis. In absence of numerical data, a
leader must make subjective judgment when discovering who, if any, of his or her people are
outside the system, either on the good or the bad side, or within the system.13. “Institute a
vigorous program of education and self-improvement.”An organization needs good people who
are improving with education. Management should be encouraging everyone to get additional
education and engage in self-improvement.14. “Put everybody in the company to work to
accomplish the transformation. The transformation is everybody’s job.”Management needs to
take action to accomplish the transformation. To do this, first consider that every job and activity
is part of a process. A flow diagram breaks a process into stages. Questions then need to be
asked about what changes could be made at each stage to improve the effectiveness of other
upstream or downstream stages. Everyone can be a part of the team effort to improve the input
and output of the stages. Everyone on a team has a chance to contribute ideas and plans. A
team has an aim and goal toward meeting the needs of the customer.1.6 Organization
Management and Quality LeadershipManagement structure can discourage effective decision-
making (Scholtes 1988). American managers have often conducted much of their business
through an approach that is sometimes called management by results. This type of management
tends to focus only on the end result: process yield, gross margin, sales dollars, and return on
investment. In most organizations, emphasis is placed on a chain of command with a hierarchy
of standards, objectives, controls, and accountability. Objectives are translated into work
standards or quotas that guide the performance of employees. Use of these numerical goals can
cause short-term thinking, misdirected focus on fear (e.g., of a poor job performance rating),
fudging the numbers, internal conflict, and blindness to customer concerns. This type of
management is said to be like trying to keep a dog happy by forcibly wagging its tail.Enron and
WorldCom epitomized this type of management focus at the beginning of the 21st century,
where focus was given to achieving a single point calendar-based goal, even if it led to



questionable accounting practices and ethics issues. The reason for the failure of these two
companies and others that have been involved in similar situations is no doubt complex and
controversial. Table 1.1 is a simplistic attempt to provide readers who are not familiar with these
high profile corporate failures a generalization of some of the things that went wrong in these
companies.Because of these corporate problems Sarbanes-Oxley (SOX) legislation act was
created in 2002 (see Appendix Section C.1) partly in response to high profile corporate financial
scandals. SOX is now costing companies a huge percentage of their total revenue to manage
and can often lead to the creation of less efficient processes so that no issues later surface.The
Enron/WorldCom form of management is in contrast to focusing on managing and improving the
day-to-day activities, which later lead to an improved response. The Enron and WorldCom
management style can lead to the downfall of companies, where executives spend time behind
bars. One conjecture for this happening is that Enron groupthink created an environment where
otherwise unacceptable ethics were rewarded.Ask yourself whether you think that all the
unethical MBAs migrated to Enron or whether Enron created the unethical behavior. I believe the
management system in Enron created the unethical behavior. In Enron, executive management
had to do whatever it took to meet the numbers. Enron lacked metrics that gave a true picture of
what was happening. This resulted in a smoke and mirror system which had integrity issues
relative to the handling of business challenges. In addition, this system encouraged executive
management to have no respect for either the financial or the general well being of others inside
and outside the company. In this series of volumes, I make reference to the result of this
management style as the Enron effect.Not all management by results behavior is as severe as
that of Enron; however, this generic behavior has occurred to lesser extremes in other company;
i.e., things occur which are not consistent with the long-term health of the company. For
example, Krispy Kreme shipped donuts that they knew would be returned so that their quarterly
financial objectives would be met (Lloyd 2005). The Enron problem and other similar
management-style problems would not occur if a no-nonsense governance system were in
place with a metric system that discouraged playing games with the numbers.This series of
volumes describe the IEE system, which can help organizations move toward an orchestration
so that everyone is doing the right things and doing them right at the right time. The IEE system
provides the framework for this to occur using, among other things, an integration of a no-
nonsense 30,000-foot-level metric system with the business’ value chain. IEE integrates the
standardization of processes with a system to face waste reduction and business improvement
issues head-on.Quality leadership is an alternative that emphasizes results by working on
methods. In this type of management, work process are studied and constantly improved so that
the final product or service not only meets but also exceeds customer expectations. The
principles of quality leadership are: customer focus; obsession with quality; effective work
structure; a balance of control and freedom, i.e., management in control of employees yet
freedom given to employees; unity of purpose; process defect identification; teamwork; and
education and training. These principles efforts, and a keen regard for the customer’s



interest.Table 1.1 Simplistic High-Level Generalizations of Potential Failure Points for Five
Business Cases (Source: Various Internet Sites) are more conducive to long-term thinking,
correctly directedQuality leadership has a positive return on investment. In 1950, Dr. Deming
described the chain reaction of getting a greater return on investment as: improve
quality→decrease costs→improve productivity→decrease prices→increase market share in
business→provide jobs→increase return on investment. Quality is not something that can be
delegated to others. Management must lead the transformation process.To give quality
leadership, the historical hierarchical management structure needs to be changed to a team
structure that has a more unified purpose. A single person can make some difference in an
organization. However, one person rarely has enough knowledge or experience to understand
everything within a process. Major gains in both quality and productivity can often result when a
team of people pools their skills, talents, and knowledge using an IEE strategy.Teams need to
have a systematic plan to improve the process that creates mistakes/defects, breakdowns/
delays, inefficiencies, and variation. For a given work environment, management needs to create
an atmosphere that supports team effort in all aspects of business. In some organizations,
management may need to create a process that describes hierarchical relationships between
teams, the flow of directives, the transformation of directives into actions and improvements, and
the degree of autonomy and responsibility of the teams. The change to quality leadership can be
very difficult. Transforming an entire organization requires dedication and patience.Realities
dictate that management still needs to meet its numbers in both for-profit and non-profit
organizations. In the past, it seems that the quality leadership movement within an organization
has taken on the spirit of a quality improvement program orchestrated by the quality department.
When there is lack of alignment of quality leadership to the bottom line and other metrics of an
organization, these efforts often are short-lived.What is needed is a results orchestration (RO)
approach that leads to knowledge-centered activity (KCA). Organizations need a system in
which their organizational measurements are aligned with the metric needs of the business.The
IEE approach differs from a traditional management byresults approach in that, with the IEE
approach, management uses satellite-level and 30,000-foot-level metrics to help identify and
manage important business activities. Satellite-level and 30,000-foot-level metrics provide a
high-level time-series scorecard/dashboard of business and operational metrics (see Figures
7.1–7.10), which is not bounded by calendar quarters or years. In addition, for stable processes
these metrics provide a predictive statement.Satellite-level and 30,000-foot-level metrics provide
a high-level time-series scorecard/dashboard of business and operational metrics, which is not
bounded by calendar quarters or years.Satellite-level metrics are not to replace existing financial
metrics but provide a time-series financial view of the enterprise as a whole over time. This view
can provide insight that is needed to make process improvements that have a long-lasting
positive impact on the business as a whole.Metrics at the 30,000-foot-level can be used to
orchestrate operational activities. These measures, in conjunction with an enterprise value-chain
analysis, can provide insight that leads to the formulation of a strategic plan, which leads to the



creation of projects that are directly aligned to the business goals (see Figure 12.1).When
30,000-foot-level metrics indicate that a common cause problem is prevalent which needs
resolution, management can orchestrate improvement by initiating an IEE project. This can lead
to a different set of management activities. Instead of criticizing someone about not meeting a
numbers goal, management can inquire about the status of the project, perhaps offering helpful
suggestions to overcome organizational barriers to achieve a timelier project completion.With
this RO approach we create a pull for the project creation system, rather than push for project
creation (see Glossary). This implementation approach provides a continuing stimulus for the
sustaining of IEE within an organization, overcoming a problem many companies have
experienced with a traditional rollout of Six Sigma or Lean Six Sigma.The overall IEE structure
still allows for immediate problem containment using methodologies that current exist in an
organization; e.g., the 8 Disciplines or 8D (Breyfogle 2003b). The advantage of using the overall
IEE structure is that this approach encourages the creation of system changes that yield long-
lasting improvements. This activity can be viewed as fire preventive action, which leads to a
reduction in firefighting.The RO approach helps reduce the problems often associated with
traditional management by results. With RO, management focuses not only on creating activities
that are in alignment with the needs of this business but also on actively considering the
capability/performance of the system before actions are created. This re-focus can help
organizations avoid the problems often associated with management by results: short-term
thinking, misguided focus, internal conflict, fudging the figures, greater fear, and blindness to
customer concerns.1.7 Quality Management and PlanningQuality management achieves,
monitors, controls, and improves the functional, financial, and human relationship performance
of the enterprise process. Procedures include mechanisms for allocating, organizing, and
improving resources. Quality management procedures should incorporate quantitative metrics
and other report card criteria that monitor and evaluate the performance of the units and
personnel of the organization (Juran and Godfrey 1999).The purpose of traditional quality
planning is the prevention of defects and validation of designs (Berger et al. 2002). Broad
groupings for quality planning are strategic plans, tactical plans, and operational plans. For
business needs, these groupings can have time lines of:Strategic quality plan: 3–5 year plan or
2–3 year plan.Tactical quality plan: product and service development that aligns with strategic
goals.Operational quality plan: short-term day-to-day needs which include internal audits,
inspection, equipment calibration, testing, and training courses.In strategic quality planning,
organizational strengths, weaknesses, opportunities, and threats (SWOT) should be assessed
With this strategic risk analysis, organizations can leverage the strength of the organization,
improve any weaknesses, exploit opportunities, and minimize the potential impact of threats.
Strategic planning should then create the vision, broad goals, and objectives for an organization.
Through this risk assessment, organizations can then optimize their systems as a whole.
Organizations should avoid the optimization of sub-processes, which can be detrimental to the
system as a whole. Within the IEE overall roadmap, strategic planning is addressed in the E-



DMAIC analyze phase, where data analyses are an integral part of the overall process. A
strategic plan then leads to a tactical quality plan.In tactical quality planning, organizations
create specific tasks that have a schedule, along with methods and responsibilities. These plans
are sometimes called advanced quality planning (AQP) or advanced product quality planning
(APQP). AQP ensures that a new product or service will meet customer expectations. Tactical
quality planning is part of the E-DMAIC improve phase. The Process DFSS and Product DFSS
chapters of ImplementingSix Sigma (Breyfogle 2003a) describe a roadmap to accomplish this.In
operational quality planning, we need a system that describes the tasks and procedures for
accomplishing these tasks. In IEE, the value chain can be used to drill down not only the quality
operations noted above (internal audits, inspection, etc.) but also other operating procedures.
These value-chain tasks are documented in the E-DMAIC define phase, where improvements to
these operations are identified and developed through the E-DMAIC analyze and improve
phases.With an IEE implementation, strategic planning leads to doing the right things, and
tactical and operational planning leads to doing those things right. In addition, this approach
leads to a closed-loop assessment, resulting in effective knowledge management of the overall
system document objectives achieved and lessons learned for the identification and creation of
additional opportunities. Results from strategic planning can be tracked at the financial-level
using a satellite-level metric, while tactical and operational results can have a scorecard/
dashboard tracking at the 30,000-foot-level. This strategy is useful not only to implement the
plan through projects but also to help create a strategic and tactical plan that is aligned with
these metrics.1.8 IEE ValuesThe IEE system described in this series of volumes can become an
enabling tool to adopt Dr. Deming’s ideals in business.It provides guidance on the development
or identification of the best measurements to run a business. This helps organizations avoid
three of Dr. Deming deadly diseases: (2) an emphasis on short-term thinking, (3) evaluations of
performance, and (5) management by only visible figures.It recognizes the different uses of
business measures, from process management to business management. A value chain is
introduced that connects the business functions to their performance measures, which allows a
business to avoid the fifth deadly disease through the creation of measures for all aspects of
performance.It reinforces that all aspects of business improvement should support the system
goals, not just be beneficial to a single area. This addresses the first deadly disease related to
an inconsistency of purpose through avoiding local improvements that are not beneficial to the
entire system.It provides a methodology to identify the business-process functional values with a
linkage to business measures. This implementation addresses the first deadly disease, which is
related to an inconsistency of purpose through linking improvements to the business goals.It
describes issues with commonly used performance measures that can drive the wrong type of
activities throughout the organization, which are not consistent with true customer needs. IEE
offers improvements to the balanced scorecard (Kaplan and Norton 1992) and traditional
dashboard metrics. Red-Yellow-Green scorecards often lead to short-term thinking that drives
the wrong activities. IEE helps organizations focus on long-term objectives that are healthy to the



enterprise as a whole, thus avoiding the second deadly disease.It supports the creation and
utilization of business metrics that not only monitor the system but also provide information to
the entire workforce so that they can effectively utilize the information to learn and improve
performance on their own. This methodology creates opportunities to address performance
issues—Dr. Deming’s third deadly disease.One important aspect of IEE is to determine the best
reporting system for these metrics. The IEE measurement system is based on Dr. Deming’s
definitions of common and special cause variation. This system enhances traditional control
charting techniques so that results are in better alignment with Dr. Deming’s common and
special cause definition. In this business metric system, sources of common cause process
variability include the typical variability exhibited by process input variables which in traditional
control charting might have been signaled as assignable causes. With this approach, special
cause conditions are in direct alignment with Dr. Deming’s definition description of “fleeting
events.”As past Intel CEO and chairman of the board, Grove (1999) states, “only the paranoid
survive.” IEE is a systematic methodology that can facilitate this corporate survival without
creating the bad stress that often accompanies paranoia.1.9 ExercisesFor a company,
government office, or social organization, list five of Dr. Deming’s fourteen points where there are
opportunities for improvement. Describe your reason for each listed point.List some
compensation issues that need to be addressed in teamwork environments.Dr. Deming’s fourth
point suggests working with a small number of suppliers. Describe criteria for evaluating
suppliers.Describe the positive and negative aspects of ranking employees.2What are Six
Sigma and Lean Six Sigma?The last chapter described business systems. This chapter
provides a high-level view of Six Sigma and Lean Six Sigma. Unlike IEE, Six Sigma and Lean Six
Sigma are not an enterprise business management system.Six Sigma and Lean Six Sigma are
statistical quality performance measurement and management systems that focus on creating/
completing projects which reduce the frequency of errors.These projects utilize both statistical
and non-statistical tools to improve processes, where emphasis is given to creating projects that
have validated financial benefits.Six Sigma also addresses process improvement relative to
voice of the customer (VOC) needs. The success of Six Sigma deployments is typically touted
as a financial project savings total; however, as discussed later, claims from these finance-
validated projects can often be challenged as to whether they truly impacted the bottom-line
organizational benefits positively.The term sigma (σ), in the name Six Sigma, is a letter in the
Greek alphabet used to describe variability; i.e., standard deviation. The classical Six Sigma unit
of measure is defects per opportunity. Sigma quality level offers an indicator of how often defects
are likely to occur, where a higher sigma quality level indicates a process that is less likely to
create defects. A Six Sigma quality level is said to equate to 3.4 defects per million opportunities
(DPMO). Appendix Section B.1 describes the determination of this number and other sigma
quality level performance level numbers; e.g., 4 sigma quality level equates to 6210 DPMO. A
3.4 ppm process defect rate is often considered near perfection; hence, a Six Sigma quality level
is often considered a goal.Lean has typically been associated with manufacturing, but the



techniques apply to all business areas. In Lean, focus is given to process speed and efficiency.
Lean focus has been given to the reduction of waste. The seven types of waste frequently
referenced with Lean are overproduction, waiting, transportation, inventory, over-processing,
motion, and defects. More recently some have added people utilization to this list; however, we
can expand the list even further to include wasted space, wasted effort, wasted energy, and so
forth.Lean Six Sigma basically combines the tools, methods, and infrastructure of Six Sigma and
Lean. Companies have reported billions in financial benefits from executing Six Sigma and Lean
Six Sigma projects.2.1 Six Sigma BackgroundWhen Bill Wiggenhorn was senior vice president
of Motorola, he contributed a foreword to the first edition of Implementing Six Sigma (Breyfogle
1999) . The following is a condensed version of his historical perspective about the origination of
Six Sigma at Motorola:The father of Six Sigma was the late Bill Smith, a senior engineer and
scientist. It was Bill who crafted the original statistics and formulas that were the beginning of the
Six Sigma culture. He took his idea and passion for it to our CEO at the time, Bob Galvin. Bob
urged Bill to go forth and do whatever was needed to make Six Sigma the number one
component in Motorola’s culture. Not long afterwards, Senior Vice President Jack Germaine was
named as quality director and charged with implementing Six Sigma throughout the corporation.
He turned to Motorola University to spread the Six Sigma word throughout the company and
around the world. The result was a culture of quality that permeated Motorola and led to a period
of unprecedented growth and sales. The crowning achievement was being recognized with the
Malcolm Baldrige National Quality Award (1988).In the mid 1990s, Jack Welch, the CEO of
General Electric (GE), initiated the implementation of Six Sigma in the company so that the
quality improvement projects were aligned to the needs of the business. This approach to
implementing Six Sigma involves the use of statistical and non-statistical tools within a
structured environment for the purpose of creating knowledge that leads to higher quality
products in less time than the competition. The selection and execution of project after project
that follow a disciplined execution approach led to significant bottom-line benefits to the
company. Many large and small companies have followed GE’s stimulus by implementing
various versions for Six Sigma. Section A.2 of Implementing Six Sigma (Breyfogle 2003a)
provides a summary of a Six Sigma benchmarking study that describes some of these
deployments.2.2 Lean OverviewThe principles of Lean are (1) define customer value, (2) focus
on the value stream, (3) make value flow, (4) let the customer pull product, and (5) pursue
perfection relentlessly. Lean is an answer to a customer need or desire. The product or service is
provided in a timely manner and at an appropriate price. You or I don’t determine value; value is
in the eyes of the customer.Within Lean, we identify the value stream. This might be a process or
series of process steps from concept to launch to production, order to delivery to disposition, or
raw materials to customer receipt to disposal. It consists of steps that add value to a product.
Within Lean, we eliminate steps that do not add value, where a product can be tangible or
intangible.Lean methods assess the operation of the factory and supply chain with an emphasis
on the reduction of wasteful activities. Lean emphasizes the reduction of inconsistencies



associated with manufacturing routings, material handling, storage, lack of communication,
batch production, and so forth. The Toyota production system (TPS), as discussed later, is
usually considered the benchmark for Lean implementation.Lean waste-elimination efforts give
focus to pull scheduling, takt time, and flow production. With pull scheduling, production builds
address what the customer is currently buying, as opposed to long-range forecasts. Takt is
customer demand rate. Processes should be changed so that they run at the customer demand
rate. Flow production involves the elimination of operational movement and waiting with an
emphasis on eliminating batch products/transactions processing.Lean can reduce inventory
value by reducing work in progress (WIP). This can be accomplished by focusing on smaller job
sizes and quicker processing times. By decreasing WIP on the floor, inventory is turned over
more rapidly; i.e., inventory turns are increased.2.3 Lean and Six Sigma OverviewBoth Lean and
Six Sigma have very powerful tools; however, deployments that don’t equally consider Lean and
Six Sigma methodologies are missing out on the benefits of having a complete tool set. This
situation is analogous to someone using a wrench instead of a hammer to drive a nail into a
board. Yes, one could complete the nailing task; however, the job would more difficult than if a
hammer were used. Similarly, a Lean improvement effort to reduce machine defects might not
consider the power of design of experiments (DOE) techniques as a viable tool for defect
reduction if this tool is not part of the practitioner’s tool set.The IEE strategy does not suggest
that Six Sigma be implemented before Lean or Lean be implemented before Six Sigma in an
organization. In this strategy, the preference is to implement Lean and Six Sigma methodologies
at the same time.Lean tool execution is described in Chapters 14 and 36 of Volume 3. Appendix
D of this volume also describes many Lean tools in lesser detail.2.4 Lean Six Sigma
InfrastructureAt the beginning of the 21st century, Six Sigma and Lean evolved into Lean Six
Sigma. Lean Six Sigma integrates the concepts of Lean and Six Sigma; however, organizations
often still have both Lean and Six Sigma camps, where each camp describes its preference or
priority of one of the techniques over the other. Later in this volume I describe the E-DMAIC
system where measurements pull for the right tool, whether the tool is Lean or Six
Sigma.Companies who are implementing Lean Six Sigma create an infrastructure that supports
the completion of projects and delivers significant reported financial benefits. This cannot be
accomplished effectively if there is not a mixture of both core people who are 100% time-
dedicated to the effort and others who receive these responsibilities as part of their current
assignments.In a company-wide deployment, the CEO and other executives decide whether the
company will adopt Lean Six Sigma. They are responsible for shaping the deployment, regularly
monitoring its success, and guiding the use of resources.Champions are executive-level
managers who are responsible for managing and guiding the Lean Six Sigma deployment and
its projects. Business unit managers such as presidents or vice presidents need to work closely
with the champion in the selection of projects that are consistent with their goals. They are
accountable for meeting the CEO’s Lean Six Sigma goals.Process owners (e.g., manufacturing
line managers and service-personnel supervisors) own the processes that are to be improved



through Lean Six Sigma projects. They authorize changes and must be a part of a project
improvement hand-off process. They are the project sponsors who are responsible for getting
the right people involved in training and team meetings.Executives and business unit managers
typically have at least one-day executive overview training, while champions and process
owners typically have three days of training.Practitioner role titles are typically based upon a
martial arts belting structure, where the color of an individual’s belt is dependent upon his/her
skill mastery.Black belts are process improvement practitioners who typically receive four weeks
of training over four months. It is most desirable that black belts are dedicated resources;
however, many organizations utilize part-time resources. During training, black belt trainees lead
the execution of a project that has in-class report-outs and critiques. Between training sessions,
black belt trainees should receive project coaching, which is very important for their success.
They are expected to deliver high quality report-outs to peers, champions, and executives. Upon
course completion, black belts are expected to continue delivering financial beneficial projects;
e.g., 4–6 projects per year with financial benefits of $500,000–$1,000,000. Black belts can
mentor green belts, as described later.Master black belts are black belts who have undertaken
two weeks of advanced training and have a proven track record of delivering results through
various projects and project teams. They should be a dedicated resource to the deployment.
Before they train, master black belts need to be certified in the material that they are to deliver.
Their responsibilities include coaching black belts, monitoring team progress, and assisting
teams when needed.Green belts are part-time practitioners who typically receive two weeks of
training over two months. Their primary focus is on projects that are in their functional area. The
inference that someone becomes a green belt before a black belt should not be made. Business
and personal needs/requirements should influence the decision whether someone becomes a
black belt or green belt. If someone’s job requires a more in-depth skill set, such as the use of
design of experiments (DOE), then the person should be trained as a black belt. Also, at
deployment initiation, black belt training should be conducted first so that this additional skill set
can be used when coaching others.Yellow belts are team members who typically receive three
days of training, which helps them in the effectiveness of their participation in project execution
such as data collection, identifying voice of the customer, and team meetings.Comptrollers, in
my opinion, are typically not involved as much as they should be in the direction of traditional Six
Sigma and Lean Six Sigma deployments and project selection. This shortcoming is addressed
in E-DMAIC.Other recommended team resources include:Information management support aids
with hardware/software procurement and installation for black belts and teams. In addition, the
organization needs to establish data collection systems that are easily reproducible and
reliable.Finance support that helps identify and approves monetary calculations. Including a
finance representative as a team member from the project start can yield the following benefits:
additional savings opportunities, more timely and effective savings review/approval, and higher
probability of sustained and auditable savings.Human resources that address employee career
path job descriptions and labor relations.Communications systems that address internal and



external communications.Legal to address changes that could have legal
implications.Environmental to address changes that could have an environmental
impact.Training that coordinates organizational training, black belt/green belt, and other
training.Some of these roles (see Appendix Section A.1) and possible technical and
organizational interrelationships are shown in Figures 2.1 and 2.2.Figure 2.1:Possible Six Sigma
organizational interrelationships (SBU = strategic business unit).Figure 2.2:Possible Six Sigma
technical relationships (SBU = strategic business unit).The overall quality leader may deploy
and monitor the Lean Six Sigma strategy. Some larger companies have both deployment and
project champion roles. In this series of volumes, I will make reference to black belt as the
practitioner; however, many of the tasks could similarly be executed by green belts. Appendix
Section A.2 describes some of the characteristics for each of these roles.This series of volumes
describes an IEE system that takes Lean Six Sigma and the balanced scorecard (Kaplan and
Norton 1992) to their next level.2.5 Common Lean Six Sigma Deployment Problems and What
To Do About ThemThe following is taken from the Six Sigma Forum Magazine (Breyfogle
2005a), with some updates. When I wrote the article, I used the term “Six Sigma;” however, what
I have found is that the issues and resolutions to these issues described in this article are still
prevalent with Lean Six Sigma deployments. The IEE system described later addresses all these
issues head-on.Common Problems (and What to Do about Them)Forrest W. Breyfogle IIISix
Sigma deployments don’t always run smoothly, so I compiled a list of twenty-one frequently
encountered situations. You’ve likely come across at least one but may not have known how best
to handle it—until now.My organization started its Six Sigma deployment five years ago, and
now we’re having difficulty finding projects, especially projects of value.It appears as if projects
in this Six Sigma deployment are being sought out by the Six Sigma steering committee, even
though the process owners have no true urgency for project initiation and completion. It would
be better to have a deployment system where process owners solicit help that leads to the
execution of Six Sigma projects, which help their business-aligned performance metricsOur
program stalled after our Six Sigma deployment executive left.A dictatorship can be great if the
dictator truly understands what is needed and addresses those needs without bureaucracy.
Even if this utopia were to exist, major chaos would probably result after the dictator’s departure.
Organizations need a Six Sigma deployment that is not solely dependent on one executive’s
drive. They need to create a system where the process owner asks for the creation of Six Sigma
projects to improve their performance metrics, which are aligned with business needs. This
should happen no matter which executive is in place.A Black belt (BB) or master black belt
(MBB) certification would look good on my résumé. What’s the easiest way to get one?
Organizations should focus on having the best people learn how to wisely apply Six Sigma and
Lean techniques to improve performance measures and better meet customer needs. A
deployment that focuses on belt titles for the masses rather than results does not accomplish
this.In our Six Sigma deployment, managers are measured by the number of employees trained
and their validated financial savings.With this strategy, people in all functions seek out the least



painful training and the easiest projects that will provide them Six Sigma project credit. Minimal,
if any, attention is given to targeting improvement efforts that impact the primary business
success constraints.Our organization will be doing Lean, then Six Sigma.Lean and Six Sigma
tool usage should depend on the business and its associated metric improvement needs. A
Deployment rollout should address both tool sets simultaneously with a high-level operational
metric system that pulls for the right tool at the right time.Our organization will have Six Sigma
trainees complete an easy classroom project in which they can use the tools.Later they can
apply the methods to projects that are more important to the business. This type of statement
says training is the primary focus of the Six Sigma deployment. Instead, the organization should
focus on executing projects that improve the overall enterprise metrics.Jack Welch did it wrong
at General Electric (GE). He should have leaned out all business units instead of selling the
business units he did not want to deal with.Lean is a very powerful tool; however, not all
businesses are profitable or aligned with the organization’s mission. In a Six Sigma deployment,
data should help a business decide where it can best focus its efforts and resources, even if that
means it has to sell certain business units. Therefore, I believe Jack Welch did the right thing by
selling the businesses that were not aligned with their overall business needs.Our organization
is going to do 5S (sort, straighten, shine, standardize, and sustain) first and then move on to Six
Sigma.An organization could have a clean and efficient process to make something no one
buys. Instead, it needs to create a system in which the best Lean or Six Sigma tools are used to
improve business metrics and synthesize voice of the customer inputs to targeted actions. Tools
such as 5S need to be applied within a Six Sigma deployment, when they are most
applicable.Our company is going to conduct a pilot project to see whether Six Sigma works
before considering a deployment.This sounds like a great starting point; however, a pilot project
can fail for a number of reasons, including nondedicated resource people who don’t have the
time to work on a project that is not important to the process owner. The success or failure of a
specific project is not a good test of whether Six Sigma works. Wisely applied Six Sigma with
Lean works if activities are aligned to business operational metrics needs. The real question is,
what can be done to ensure an organization maximizes its benefits from the concepts of Six
Sigma?Our team was told a successful Six Sigma deployment must have the CEO’s buy-in.Not
all CEOs have the personality and drive Jack Welch did when he kicked off Six Sigma at GE.
Also, some CEOs may have had a poor introduction to Six Sigma and need to be shown how the
wise application of Six Sigma and Lean tools can directly address their business needs.
Executive buy-in is no excuse for not advocating a wise deployment of Six Sigma with Lean and
effective performance measures. Advocacy selling may be the first step toward jump-starting a
deployment.Our Six Sigma project benefits are measured in hard savings, and we’re having a
difficult time determining the cost benefits for design for Six Sigma projects and those that
address voice of the customer needs.Six Sigma deployments that focus only on hard savings
can lead to the wrong activities. This organization needs metrics and a deployment system that
pulls for the creation of the right activity at the right time.Our organization is trying to follow a



define, measure, analyze, improve, control (DMAIC) roadmap for just-do-it situations.An
organization’s culture and metrics should lead to the right tool selection at the right time to
improve overall enterprise metrics needs. Not all improvements need be in the form of a
formalized DMAIC project. A wisely created Six Sigma deployment system addresses this
systematic business improvement need.Everyone knows which easy to implement change
needs to be made, but our Six Sigma coach says we still need to apply regression analysis and
design of experiments to the project.In a wisely created Six Sigma deployment system, it is okay
to immediately implement agree-to, low-hanging fruit changes that are thought beneficial to the
overall system. High-level control charts can assess whether implemented changes have altered
key process output variable levels, while statistical tests can address significance levels. When a
significant change is demonstrated, overall comparisons can then be made to the project’s
overall expectations. It is important to avoid analysis paralysis. There is nothing wrong with
implementing just-do-it projects and monitoring the success of the implementation.Our
organization is going to hire new BBs and MBBs rather than train people who are already part of
the organization.This is a compelling strategy; however, finding someone who has the right skill
set and can fit into a company’s culture is easier said than done. It is more preferable to develop
those within an organization who have the right BB or MBB personality profile, have already
established internal relationships for getting things done and possess the wisdom of
organizational understanding.We are in the process of selecting a Six Sigma provider.Selecting
the best Six Sigma provider for an organization can be confusing. Sales pitches that sound good
may not always lead to the best selection. It is important to understand the provider’s basic
strategy and project execution roadmap before deciding who to go with. Also, organizations
need to ensure the Six Sigma organization practices what it preaches.I want to earn my green
belt, BB or MBB certification by taking an e-learning class.Building a skill set to answer
predefined questions is not difficult. The hard part is defining the right problems to solve. These
techniques are learned through classroom and coaching sessions where much of the dialogue
centers on specific, real-life issues.I am going to attend a local Six Sigma class to save money.It
is more important to pick the Six Sigma deployment strategy and training that best fulfills an
organization’s needs.Our team is going to start deployment in manufacturing and then move to
transactional processes.This strategy can lead to the suboptimization of processes. The first
thing an organization should do is assess the big picture and identify any constraints. The initial
projects should focus on these constraints, no matter where they come from. For example, if an
organization’s main constraint is sales, then the first projects should focus on that.Our
organization is going to save money by developing its own Six Sigma course material, where all
examples will be tailored to our company. We will also save money by using newly trained BBs
and MBBs to conduct these sessions.Organizations can easily be penny wise and pound foolish
when it comes to Six Sigma training material development. It takes years of continual
improvements to develop effective Six Sigma material and an associated roadmap. Internal BB
and MBB resources should initially focus on the creation of an infrastructure that pulls for the



creation and completion of projects. Having internal BBs and MBBs conduct initial training
detracts from this focus. In course material, it is important for students to learn how to bridge
examples to their situations. With this knowledge, they will later be able to understand how to
apply articles written about other industries to their situations.Our team is having difficulty
determining which tool to use when.Tool selection is important but can be confusing to novices.
It is important to have and use Six Sigma project execution roadmaps combined with effective
coaching. This will help a team choose the right tool for the situation at hand.In our Six Sigma
training, our team was instructed to describe the process capability for all projects using metrics
such as sigma quality level, Cp, Cpk, Pp and Ppk. These metrics are not used in our day-to-day
process work.The terminology used in the execution of projects should use day-to-day metric
descriptions that everyone, from the line operators to the CEO, understands. Any confusing and
misleading Six Sigma metrics should be avoided (Breyfogle 2003).Senge (1990) writes that
learning disabilities are tragic in children but fatal in organizations. Because of them, few
corporations live even half as long as a person—most die before they reach the age of 40.
“Learning organizations” defy these odds and overcome learning disabilities to understand
threats and recognize new opportunities. If we choose to break a complex system into many
elements, the optimization of each element does not typically lead to total system optimization;
e.g., optimizing purchasing costs by choosing cheaper parts can impact manufacturing costs
through an increase in defect rates.Organizations need to create a Six Sigma system that avoids
optimizing subsystems at the expense of the overall system. With systems thinking we do not
lose sight of the big picture. Wise Six Sigma deployments offer a roadmap for changing data into
knowledge that leads to new opportunities. Through a wise Six Sigma deployment,
organizations can become a learning organization!2.6 Starting a Lean Six Sigma InitiativeThe
following was reproduced from ISixSigma “Ask the Expert.” (Breyfogle 2004a). The IEE system
described in this series of volumes addresses all these issues head-on. When I wrote the article,
I used the term “Six Sigma;” however, I have found that the same issues described in this article
are still prevalent with Lean Six Sigma deployments.Starting a Six Sigma InitiativeForrest W.
Breyfogle IIIQ: What can an organization establishing an Office of Six Sigma/Quality learn from
the companies which have been most successful at setting up such offices? How did those
companies go about it and with how many people typically?Successful implementations of Six
Sigma simply view purpose as E = MC2; i.e., organization’s Existence/ Excellence equates to
More customers and Cash. The office title and all efforts need to be directed toward this
goal.Advance Praise forIntegrated Enterprise Excellence,Volume II—Business Deployment“A
unique and innovative approach to applying Lean Six Sigma.”—René Kapik, ASQ Certified BB;
MBB; Senior Continuous Improvement Engineer, Precision Fabrics Group, Inc.“Finally a
systematic way to actually make things better. Most companies focus on their issues the wrong
ways, resulting in issue after issue without real improvement. Forrest Breyfogle shows how to
apply the IEE approach so that with the same effort, just about every business problem can be
improved. This well written, concise, clear and accessible book should the basis for every



business improvement plan.”—Bob Ashenbrenner, Senior Computer Architect, Motion
Computing Previously Director of Engineering for Dell’s Notebook PCs“[Forrest] takes us to the
next level of skill development usingSix Sigma to improve customer service and bottom line
growth.”—Janet L. Hammill, Business Process Excellence Lead, MBB, Rohm and Haas
Company“Other books are light years behind Forrest’s 4-book suite,which not only provides
senior management with Lean Six Sigma performance scorecards, but also a how-to roadmap
for Enron-effect avoidance.”—Frank Shines, Black Belt, TDLeanSigma, Director, Tech Data
Corporation; Author, The New Science of Success“The book is the most comprehensive one
I’ve found on the tools and specific pathways to achieving excellence. By using a balanced IEE
approach a company can leverage their resources to rapidly improve and compete successfully
in our 21st century environment.”—Bill Baker, Retired Knowledge Management & Benchmarking
Champion, Raytheon Company; Principal and Founder, Speed To Excellence“An invaluable
guide that really challenges readers to aligntheir continuous improvement efforts with what is
really important to their business.”—Joseph A. Knecht, Operations Manager Forge Products,
TIMET“This book stresses the need for you to think before startingany Lean Six Sigma projects
to be sure that they are being implemented where they will do the most good and maximize your
return on investment. Emphasis is given that senior management needs to assure that the
assignments of goals must be aligned with a company’s strategic objectives or business
constraints to avoid the waste of resources. Various tracking methods are introduced throughout
the book to show senior management how to properly identify where improvements are needed
to improve their business.”—Todd Minnick, QA Manager: Quality Systems, Luminex
Corporation“What grandmaster chess is to checkers and contract bridge is to solitaire,
Integrated Enterprise Excellence is to the organizational improvement practices being deployed
in most businesses today. Forrest Breyfogle’s system provides a roadmap that blends analytics
with innovation at both the enterprise and project execution levels. It makes Lean Six Sigma
sing.”—Kenneth E. Case, PhD, PE; Regents Professor Emeritus, School of Industrial
Engineering and Management, Oklahoma State University; Past President, ASQ“Forrest’s
Innovation Creation Process (ICP) interjects a ‘rightbrain/left brain’ approach to the integration of
Lean and SixSigma tools at both the project execution and enterprise level. ICP offers a practical
method for organizations to use innovation to improve products, programs, services, processes,
and organizational effectiveness, as promoted by the Baldrige Criteria for Performance
Excellence. MBA Programs worldwide should consider incorporating the ICP process into their
curriculum in their preparation of future global leaders.”—Donald C. Fisher, PhD, MSQPC,
Executive Director, The Quality Center; (2007 National Baldrige Examiner and author of six
Baldrige-based books)Advance Praise forIntegrated Enterprise Excellence,Volume II—Business
Deployment“A unique and innovative approach to applying Lean Six Sigma.”—René Kapik, ASQ
Certified BB; MBB; Senior Continuous Improvement Engineer, Precision Fabrics Group,
Inc.“Finally a systematic way to actually make things better. Most companies focus on their
issues the wrong ways, resulting in issue after issue without real improvement. Forrest Breyfogle



shows how to apply the IEE approach so that with the same effort, just about every business
problem can be improved. This well written, concise, clear and accessible book should the basis
for every business improvement plan.”—Bob Ashenbrenner, Senior Computer Architect, Motion
Computing Previously Director of Engineering for Dell’s Notebook PCs“[Forrest] takes us to the
next level of skill development usingSix Sigma to improve customer service and bottom line
growth.”—Janet L. Hammill, Business Process Excellence Lead, MBB, Rohm and Haas
Company“Other books are light years behind Forrest’s 4-book suite,which not only provides
senior management with Lean Six Sigma performance scorecards, but also a how-to roadmap
for Enron-effect avoidance.”—Frank Shines, Black Belt, TDLeanSigma, Director, Tech Data
Corporation; Author, The New Science of Success“The book is the most comprehensive one
I’ve found on the tools and specific pathways to achieving excellence. By using a balanced IEE
approach a company can leverage their resources to rapidly improve and compete successfully
in our 21st century environment.”—Bill Baker, Retired Knowledge Management & Benchmarking
Champion, Raytheon Company; Principal and Founder, Speed To Excellence“An invaluable
guide that really challenges readers to aligntheir continuous improvement efforts with what is
really important to their business.”—Joseph A. Knecht, Operations Manager Forge Products,
TIMET“This book stresses the need for you to think before startingany Lean Six Sigma projects
to be sure that they are being implemented where they will do the most good and maximize your
return on investment. Emphasis is given that senior management needs to assure that the
assignments of goals must be aligned with a company’s strategic objectives or business
constraints to avoid the waste of resources. Various tracking methods are introduced throughout
the book to show senior management how to properly identify where improvements are needed
to improve their business.”—Todd Minnick, QA Manager: Quality Systems, Luminex
Corporation“What grandmaster chess is to checkers and contract bridge is to solitaire,
Integrated Enterprise Excellence is to the organizational improvement practices being deployed
in most businesses today. Forrest Breyfogle’s system provides a roadmap that blends analytics
with innovation at both the enterprise and project execution levels. It makes Lean Six Sigma
sing.”—Kenneth E. Case, PhD, PE; Regents Professor Emeritus, School of Industrial
Engineering and Management, Oklahoma State University; Past President, ASQ“Forrest’s
Innovation Creation Process (ICP) interjects a ‘rightbrain/left brain’ approach to the integration of
Lean and SixSigma tools at both the project execution and enterprise level. ICP offers a practical
method for organizations to use innovation to improve products, programs, services, processes,
and organizational effectiveness, as promoted by the Baldrige Criteria for Performance
Excellence. MBA Programs worldwide should consider incorporating the ICP process into their
curriculum in their preparation of future global leaders.”—Donald C. Fisher, PhD, MSQPC,
Executive Director, The Quality Center; (2007 National Baldrige Examiner and author of six
Baldrige-based books)Integrated Enterprise Excellence Volume II—Business DeploymentA
Leaders’ Guide for Going Beyond Lean Six Sigma and the Balanced ScorecardForrest W.
Breyfogle IIIFounder and CEOSmarter Solutions,



Inc.Forrest@SmarterSolutions.comwww.SmarterSolutions.comAustin, TexasIntegrated
Enterprise Excellence Volume II—Business DeploymentA Leaders’ Guide for Going Beyond
Lean Six Sigma and the Balanced ScorecardForrest W. Breyfogle IIIFounder and CEOSmarter
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Going Beyond Lean Six Sigma and the Balanced ScorecardPublished by Citius Publishing,
Inc.PO Box 202644 Austin TX 78720For more information about our books, please write to us,
call 512.918-0280.Produced in the United States of America. All rights reserved.No part of this
book may be reproduced in any form or by any electronic or mechanical means including
information storage and retrieval systems without permission in writing from the copyright holder,
except by a reviewer, who may quote brief passages in review.Library of Congress Control
Number: 2007940065Copyright © 2008 by Citius Publishing, Inc.Integrated Enterprise
Excellence, Volume II—Business Deployment: A Leaders’ Guide for Going Beyond Lean Six
Sigma and the Balanced ScorecardPublished by Citius Publishing, Inc.PO Box 202644 Austin
TX 78720For more information about our books, please write to us, call 512.918-0280.Produced
in the United States of America. All rights reserved.No part of this book may be reproduced in
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ISBN-13: 978-0-9829231-5-3Printed Book ISBN-13: 978-1-934454-15-2 Copyright © 2008 by
Citius Publishing, Inc.To my beloved wife, Becki, who has made so manysacrifices in support of
my work.To my beloved wife, Becki, who has made so manysacrifices in support of my
work.ForewordI was there when the phenomenon of Six Sigma took off in corporate America. I
had the rare privilege of witnessing my father, Bob Galvin, say “yes,” in the 1980s to Dr. Bill
Smith, when Bill asked for Motorola’s investment in and endorsement of Six Sigma as a crucial
measurement of corporate performance, employee empowerment, and customer satisfaction.
My father joins me in saluting Mr. Forrest Breyfogle III for providing this excellent roadmap for
taking Six Sigma and accountability to the next level.Motorola, Quality and, The Baldrige
AwardEmbracing the creation of Six Sigma Quality enthusiastically at its very origin was
energizing for Motorola Inc.’s change management efforts. The pursuit of Six Sigma Quality,
which recast the problem to defect elimination and variation control, rather than getting it right,
granted all Motorola employees permission—even obligation—to challenge and change existing
management practices and metrics in the pursuit of high quality. Six Sigma initiatives
revolutionized Motorola’s product design and manufacturing capabilities, and, they led to
worldwide recognition when Motorola was the first corporation to win the national Malcolm
Baldrige award for quality in 1988.Over time, Six Sigma Quality’s importance to corporate
performance became profound in its global reach. The unique quality process, named after the
6th standard deviation defined in statistics, grew to positively influence the quality processes of
hundreds of profit and not-for-profit organizations around the world. The Six Sigma Quality



change initiative led to decades of successful work by business leaders passionate about
designing management processes to systematically improve quality in everything we
do.Renewal in quality process marched on. Lean system concepts, which began in the 1950s,
coupled with Six Sigma Quality efforts to emerge as Lean Six Sigma. I was privileged to lead
Motorola Inc’s superb management team during massive corporate restructuring from
2000-2003. During those turbulent years, we augmented our traditional Six Sigma Quality and
reformulated it as Digital Six Sigma. Motorola and other multinationals learned to successfully
integrate Digital 6 Sigma with new product innovation.OutcomesThis book speaks of outcomes.
The Motorola RAZR cellular phone, which captured the hearts and minds of the world’s
consumers, was an outcome of two things: first, an enormous injection of creativity into the new
product innovation process from 2000-2003; and secondly, the aggressive harnessing,
balancing and alignment of Motorola’s creative talent with the rigors of solid engineering and Six
Sigma Quality process thinking.Achieving Enterprise Excellence Volume 2 chronicles a
significant renewal in the methodologies applied to achieve total quality at the enterprise level.
Here, we see companies seeking to achieve the optimum highest potential for enterprise results
with a thoughtfully integrated approach.The processes invented in pursuit of quality and lean
systems have evolved and emerged over time. Each quality or lean program created over the
last 50 years was a tool originally designed to solve a specific set of problems affecting product
design and manufacturing. Early on, Six Sigma Quality initiatives focused on factory output,
while subsequent Six Sigma efforts addressed a much broader spectrum of quality
problems.This volume insightfully points out the pros and cons, i.e., the trade-offs, associated
with choosing one quality program tool over another. The author delineates the insight of the
things to think deeply about both prior to and during implementation of enterprise wide quality
efforts. He very effectively frames and describes the leader’s considerations in the enterprise’s
quality strategies, judgments and tactics of deploying the re-mix of the best quality and lean
techniques.Perhaps the most important next new thing in this work is Integrated Enterprise
Excellence (IEE), the blend of analytics and innovation at both the enterprise and project
execution levels. The emphasis here is on the importance of personal commitment to change
that redefines Six Sigma. Mr. Breyfogle has learned, as have I, that even the best of tools cannot
effect change in a vacuum. People must embrace change and scorecards must be aligned and
integrated in an organization to ensure the continuous improvement and innovation demanded
by the marketplace.I learned the power of Six Sigma at Motorola, and watched it redefine that
company’s products and technology for more than two decades. Now, as I focus my efforts in the
areas of modern portfolio theory investing, real estate private equity investing, global change,
and leading operating businesses, A Leaders’ Guide for Taking Lean Six Sigma and the
Balanced Scorecard to the Next Level will be at my side. This timely and important work
provides the glue and the playbook that will help organizations everywhere to minimize errors,
save time in re-invigorating performance initiatives and significantly enhance innovation. It is a
stimulating, disciplined guide and a lessons-learned architecture very much worth the read. It



would be an excellent addition to the book-shelves of corporate and government leaders, and to
global MBA curricula. I endorse this book and encourage you to join me in putting its wisdom to
work.Christopher B. GalvinChairman Harrison Street Capital LLCFormer Chairman and CEO,
Motorola Inc.ForewordI was there when the phenomenon of Six Sigma took off in corporate
America. I had the rare privilege of witnessing my father, Bob Galvin, say “yes,” in the 1980s to
Dr. Bill Smith, when Bill asked for Motorola’s investment in and endorsement of Six Sigma as a
crucial measurement of corporate performance, employee empowerment, and customer
satisfaction. My father joins me in saluting Mr. Forrest Breyfogle III for providing this excellent
roadmap for taking Six Sigma and accountability to the next level.Motorola, Quality and, The
Baldrige AwardEmbracing the creation of Six Sigma Quality enthusiastically at its very origin
was energizing for Motorola Inc.’s change management efforts. The pursuit of Six Sigma Quality,
which recast the problem to defect elimination and variation control, rather than getting it right,
granted all Motorola employees permission—even obligation—to challenge and change existing
management practices and metrics in the pursuit of high quality. Six Sigma initiatives
revolutionized Motorola’s product design and manufacturing capabilities, and, they led to
worldwide recognition when Motorola was the first corporation to win the national Malcolm
Baldrige award for quality in 1988.Over time, Six Sigma Quality’s importance to corporate
performance became profound in its global reach. The unique quality process, named after the
6th standard deviation defined in statistics, grew to positively influence the quality processes of
hundreds of profit and not-for-profit organizations around the world. The Six Sigma Quality
change initiative led to decades of successful work by business leaders passionate about
designing management processes to systematically improve quality in everything we
do.Renewal in quality process marched on. Lean system concepts, which began in the 1950s,
coupled with Six Sigma Quality efforts to emerge as Lean Six Sigma. I was privileged to lead
Motorola Inc’s superb management team during massive corporate restructuring from
2000-2003. During those turbulent years, we augmented our traditional Six Sigma Quality and
reformulated it as Digital Six Sigma. Motorola and other multinationals learned to successfully
integrate Digital 6 Sigma with new product innovation.OutcomesThis book speaks of outcomes.
The Motorola RAZR cellular phone, which captured the hearts and minds of the world’s
consumers, was an outcome of two things: first, an enormous injection of creativity into the new
product innovation process from 2000-2003; and secondly, the aggressive harnessing,
balancing and alignment of Motorola’s creative talent with the rigors of solid engineering and Six
Sigma Quality process thinking.Achieving Enterprise Excellence Volume 2 chronicles a
significant renewal in the methodologies applied to achieve total quality at the enterprise level.
Here, we see companies seeking to achieve the optimum highest potential for enterprise results
with a thoughtfully integrated approach.The processes invented in pursuit of quality and lean
systems have evolved and emerged over time. Each quality or lean program created over the
last 50 years was a tool originally designed to solve a specific set of problems affecting product
design and manufacturing. Early on, Six Sigma Quality initiatives focused on factory output,



while subsequent Six Sigma efforts addressed a much broader spectrum of quality
problems.This volume insightfully points out the pros and cons, i.e., the trade-offs, associated
with choosing one quality program tool over another. The author delineates the insight of the
things to think deeply about both prior to and during implementation of enterprise wide quality
efforts. He very effectively frames and describes the leader’s considerations in the enterprise’s
quality strategies, judgments and tactics of deploying the re-mix of the best quality and lean
techniques.Perhaps the most important next new thing in this work is Integrated Enterprise
Excellence (IEE), the blend of analytics and innovation at both the enterprise and project
execution levels. The emphasis here is on the importance of personal commitment to change
that redefines Six Sigma. Mr. Breyfogle has learned, as have I, that even the best of tools cannot
effect change in a vacuum. People must embrace change and scorecards must be aligned and
integrated in an organization to ensure the continuous improvement and innovation demanded
by the marketplace.I learned the power of Six Sigma at Motorola, and watched it redefine that
company’s products and technology for more than two decades. Now, as I focus my efforts in the
areas of modern portfolio theory investing, real estate private equity investing, global change,
and leading operating businesses, A Leaders’ Guide for Taking Lean Six Sigma and the
Balanced Scorecard to the Next Level will be at my side. This timely and important work
provides the glue and the playbook that will help organizations everywhere to minimize errors,
save time in re-invigorating performance initiatives and significantly enhance innovation. It is a
stimulating, disciplined guide and a lessons-learned architecture very much worth the read. It
would be an excellent addition to the book-shelves of corporate and government leaders, and to
global MBA curricula. I endorse this book and encourage you to join me in putting its wisdom to
work.Christopher B. GalvinChairman Harrison Street Capital LLCFormer Chairman and CEO,
Motorola Inc.PrefaceVolume 2 of this three-volume series helps managers and leaders
understand and develop an Integrated Enterprise Excellence (IEE) system that resolves the
following frequently encountered challenges:Business goals are not being metScorecards often
lead to the wrong activitiesDay-to-day firefighting of problems that don’t seem to go
awayBusiness strategies that are very generic and/or difficult to translate to organizational work
environmentsThe need to create and develop innovative ideas that can be very beneficial to
customers and the business as a wholeLean events and other improvement projects consume a
lot of resources but often do not have much, if any, quantifiable benefit to the business as a
wholeLean Six Sigma:Existing deployment that has projects, which are either not timely
completed or reporting large financial claims that often cannot be translated into true benefits for
the business as a wholeExisting deployment that has stalled out and needs rejuvenationNew
deployment desires to create a system where improvement and design projects are in true
alignment with business needs and where projects are executed using an effective roadmap that
truly integrates Six Sigma with Lean toolsVolume 2 of this series is divided into the following
three parts:Management Solutions and Their EvolutionEnterprise Process Define-Measure-
Analyze-Improve-Control (E-DMAIC) roadmapAppendixThis volume provides the high-level E-



DMAIC thought process, while Volume 3 describes tool usage for the described chart creations
and data analyses.Part 1In part one, the stage is set by describing IEE at a high level and then
summarizing the highlights of Dr. Edwards Deming’s management philosophy. Many of the
current popular management performance measures, strategic plans, and scorecards (both red-
yellow-green scorecards and the balanced scorecard) are discussed.It further describes how
current management and measurement systems have led to problems such as the collapse of
Enron and organizations doing the wrong things—actions that can be detrimental to the system
as a whole; e.g., Krispy Kreme managers shipping donuts that they knew would be returned so
they would meet short-term financial goals.Finally, this volume shows execution of a system that
helps businesses avoid these types of problems. The demonstrated unique measurement
system is consistent with the philosophy of Dr. Deming and can get organizations out of the
firefighting mode.Part 2Part two describes the execution of the E-DMAIC system. Included in this
system are goal setting, a unique/powerful scorecard system, strategic analysis, and strategy
building. Included also is how to use Theory of Constraints (TOC) to identify enterprise
constraints that need to be the focus for process improvements. Integrated also are Lean tools
and their assessments, along with the identification of project improvement opportunities.Part
3The appendix includes many fundamental concepts that are used in the enterprise process or
project execution roadmap steps. These methodologies were placed in the appendix to avoid
disruption with the roadmap methodology flow. Included are Six Sigma metrics, basic Six Sigma/
Lean tools, and distributions characteristics.Series Description: An Integrated Set of
ReferencesThis is the second volume of a three-volume series that documents the Integrated
Enterprise Excellence (IEE) system—set of management techniques that, when effectively
implemented, improve an organization’s measurement and improvement system so that there is
an increase in predictable and sustainable bottom-line benefits. The IEE system embeds a set of
best practices derived from the strengths of past systems—applying structured metrics and a no-
nonsense roadmap to initiate process improvement and achieve substantial benefits. IEE takes
Lean Six Sigma and the balanced scorecard to the next level in the pursuit of enterprise
excellence.The book, The Integrated Enterprise Excellence System: AnEnhanced, Unified
Approach to Balanced Scorecards, StrategicPlanning, and Business Improvement (Breyfogle
2008d), introduced new perspectives on what to measure and report; when and how to report it;
how to interpret the results; and how to use the results to establish goals, prioritize work efforts,
and continuously enhance organizational focus and success.In this three-volume series,
Integrated Enterprise Excellence: Going Beyond Lean Six Sigma and the Balanced Scorecard
Breyfogle 2008a, 2008b, 2008c), there is both further elaboration on the shortcomings of
traditional systems and the details of an IEE implementation.A content summary of this volume
series is:Integrated Enterprise Excellence Volume I—The Basics: Golfing Buddies Go Beyond
Lean Six Sigma and the Balanced Scorecard—An IEE onset story about four friends who share
their experiences while playing golf. They see how they can improve their games in both
business and golf using this system, which goes beyond Lean Six Sigma and the balanced



scorecard. The story compares IEE to other improvement systems.Integrated Enterprise
Excellence Volume II—Business Deployment: A Leaders’ Guide for Going Beyond Lean Six
Sigma and the Balanced Scorecard—Discusses problems encountered with traditional
scorecard, business management, and enterprise improvement systems. Describes how IEE
helps organizations overcome these issues utilizing an enterprise process define-measure-
analyze-Improve-control (E-DMAIC) system. Volume 2 systematically walks through the
execution of this E-DMAIC system.Integrated Enterprise Excellence Volume III—Improvement
Project Execution: A Management and Black Belt Guide for Going Beyond Lean Six Sigma and
the Balanced Scorecard—Describes IEE benefits and its measurement techniques. Provides a
detailed step-by-step project define-measure-analyze-improve-control (P-DMAIC) roadmap,
which has a true integration of Six Sigma and Lean tools.Volumes of this series build upon each
other so that readers develop an appreciation and understanding of IEE benefits and its
implementation. These volumes and the previous described book were written to stand alone.
Because of this, several concepts and examples are described in more than one book or
volume. I felt it was important to repeat key concepts in multiple publications because each book
or volume is more than a presentation of tools and examples—that is, focus was given in each
book and volume to present IEE so that the reader gains insight to the interconnection of the
concepts and determination of how they can benefit from the techniques.OverviewBusinesses
that have adopted the Lean Six Sigma methodology have a built-in foundation for implementing
this enhanced system. Others will learn how to establish the foundation for this system. For both
groups, this series describes an enterprise process roadmap and a project execution roadmap,
together with all the tools needed for enterprise excellence.This series of three volumes
describes how to orchestrate activities, which can provide the highest yields at points where
these efforts will have the greatest bottom-line impact. In addition, focus will also be given in this
orchestration so that activities will occur at the most opportune times throughout the entire
organization.Simply put, the described system helps an organization move toward the three Rs
of business: everyone doing the Right things and doing them Right at the Right time throughout
the organization. Rather than seeking out product or service flaws, this system determines
whether the process itself is flawed. Rather than force projects where benefits could be
questionable, designs and improvements are made that impact the overall systems for doing
business. This system elevates every business unit to a new, more productive “business way of
life.”®The ultimate goal for an enterprise management system is to achieve maximum,
measurable, predictable, and sustainable bottom-line results for the entire corporation. The
volumes in this series describe an Integrated Enterprise Excellence (IEE) business management
system, which presents the structure and tools you can use to accomplish these objectives. This
IEE methodology provides a power-enhancing performance measurement scorecard/dashboard
system that serves as an enterprise-wide route to increase corporate profitability continually.This
series describes how IEE takes Lean Six Sigma and the balanced scorecard to the next level.
This system helps organizations overcome some difficulties encountered with previous systems.



In IEE, a value-chain performance measurement system provides organizations with a no-
nonsense metric system that leads to the orchestration of day-to-day value-added activities so
that there is true business–needs alignment. Improvement or design projects are created
whenever business or operational metrics need betterment. This is in contrast to the search,
selection, and creation of Six Sigma/Lean projects that often are not in true alignment with
business goals. Organizations can gain a competitive advantage when this system becomes a
business way of life.This volume and other volumes of this series describe the IEE system,
which addresses the following example needs:Executives want a structured system that can
assist them with meeting their financial goals.An organizational executive or a change manager
is looking for an enterprise management structure that will coordinate, track, enhance, control,
and help predict corporate results.Leadership wants to become more of a data-driven/data-
decision based company so that the right questions are asked before decisions are
made.Executives want a system that helps them create a strategy that is more specifically
targeted so that everyone has consistent focus toward meeting the organizational goals that they
would like to achieve.Company leadership wants to reduce the amount of waste that they
routinely experience when fighting the problems of the day, which never seem to go
away.Management wants a no-nonsense measurement and improvement system.Leadership
wants a streamlined enhancement to their Sarbanes-Oxley (SOX) system so that the company
benefits more from its implementation with less effort.Lean Six Sigma deployment leaders want
to integrate Lean and Six Sigma concepts and tools so that they are using the right tool at the
right time.Management wants to improve its performance measurement and improvement
systems.Managers and practitioners want an easy-to-follow roadmap that addresses not only
project execution but also enterprise issues as well.Organization leaders want a system that can
help them orchestrate people’s activities so that everyone is doing the right things and doing
them right at the right time.Lean Six Sigma deployment leaders want a system that consistently
leads to projects that are most beneficial to the overall enterprise.CEOs benefits from this series
include:CEOs want to avoid the problem: “Chiefs (CEOs) are being pushed out the door as
directors abandon their laissez-faire approach to governance following the prosecutions at
Enron Corp., WorldCom Inc., and other companies.” (Kelly 2006)CEOs want to create a legacy
system of organizational efficiency and effectiveness that outlives their tenure as company
heads.CEOs want to create more customers and cash.Table 0.1 describes how the volumes of
this series can address differing readers’ needs and interests. Note, the syntax for figure or table
references in this volume series is that the first number is the chapter number. A zero was the
first number in this table reference since the table is in the preface.Table 0.1 Where to Start?
Nomenclature and Service MarksThe glossary and list of acronyms and symbols near the back
of this volume are a useful reference for the understanding of unfamiliar statistical terms or
acronyms/symbols. Book and publication references are also located near the back of this
volume and will be referenced using the syntax (Author Name, Publication Date).To maximize
the clarification of illustrations that span several years, some examples include specific month-



year entries. I did this at the risk of making the volume appear to be dated in the years to come.
Hopefully the reader will understand my reasoning for making this selection and this decision will
not deter the reader from benefiting from the volume’s concepts for many years to
come.Integrated Enterprise Excellence, IEE, Satellite-level, 30,000-foot-level, and 50-foot-level
are registered service marks of Smarter Solutions, Inc. In implementing the programs or
methods identified in this text, you are authorized to refer to these marks in a manner that is
consistent with the standards set forth herein by Smarter Solutions, Inc., but any and all use of
the marks shall inure to the sole benefit of Smarter Solutions, Inc. Business way of Life and
Smarter Solutions are registered service marks of Smarter Solutions, Inc.AcknowledgementsI
want to thank those who helped contribute specific sections of this volume: Bob Ashenbrenner
contributed to Section 3.12, Gary Ekstrom contributed to Section 6.7; Rick Haynes helped refine
content of several sections; Keith Moe contributed to Sections 5.5 and Example 9.1; John
Watson contributed to portions of Section 1.2 and Chapter 5 introduction. Dorothy Stewart
helped through her editing. Bob Ashenbrenner, John Hannon, Joe Knecht, Cheryl Ray, and John
Watson gave great detailed and very helpful manuscript feedback. Fred Bothwell provided great
manuscript and marketing inputs, along with superb publishing and printing coordination.Thanks
also need to go to those who gave other helpful improvement suggestions or helped in some
other way in the overall process: Bill Baker, David Behrendsen, Becki Breyfogle, Wes Breyfogle,
Alvin Brown, Bob Cheshire, Sonja Cline, Larry Dalton, Donn Fisher, Joe Flagherty, Kiran
Gurumurthy, Jesse Hamilton, Bob Jones, Arch Holder, Lally Marwah, Todd Minnick, Mallary
Musgrove, George Nicholas, Andy Paquest, Tanya Roberts, Jerri Saunders, Janet Shade, Frank
Shines, Jeannine Siviy, Gary Wietharn, Bill Wiggenhorn, Brian Winterowd, Johnny Yu, and Brian
Zievis.Statistical analyses were conducted using Minitab. Flowcharts were created using
Igrafx.Workshop Material and its AvailabilityWe at Smarter Solutions, Inc. take pride in creating
an excellent learning environment for the wise application of tools that will improve
organizational business systems. Our IEE approach and workshop handout materials are
continually being enhanced and expanded. Our training includes executive, champion, black
belt, green belt, yellow belt, master black belt, Lean, design for Six Sigma (DFSS) or design for
integrated enterprise excellence (DFIEE), and other specialty courses. Workshops follow the E-
DMAIC and P-DMAIC roadmaps, and often contain roadmap drill-downs not included in
published books. Many who have already been trained as a black belt or master black belt have
found our graduate workshop to be an excellent resource for their continuing education. This
one-week graduate workshop walks through the IEE roadmaps, describing the unique
measurements and tool applications described in this volume, with benefits. Public or on-site
IEE workshops describe the overall system and its benefits.Licensing inquiries for training
material can be directed through www.SmarterSolutions.com. Articles, newsletters, and the
latest information on how Smarter Solutions, Inc. is working with various organizations and
universities are also described at this website.ABOUT SMARTER SOLUTIONS,
INC.,CONTACTING THE AUTHORYour comments and improvement suggestions for this book-



volume series are greatly appreciated. For more information about business measurements and
improvement strategies, sign up for our newsletter, webinars, or e-mail us for a free initial
business consultation.FORREST W. BREYFOGLE IIISmarter Solutions, Inc.PO Box 202644
Austin TX
78720forrest@SmarterSolutions.comwww.SmarterSolutions.com512-918-0280PrefaceVolume
2 of this three-volume series helps managers and leaders understand and develop an Integrated
Enterprise Excellence (IEE) system that resolves the following frequently encountered
challenges:Volume 2 of this series is divided into the following three parts:This volume provides
the high-level E-DMAIC thought process, while Volume 3 describes tool usage for the described
chart creations and data analyses.Part 1In part one, the stage is set by describing IEE at a high
level and then summarizing the highlights of Dr. Edwards Deming’s management philosophy.
Many of the current popular management performance measures, strategic plans, and
scorecards (both red-yellow-green scorecards and the balanced scorecard) are discussed.It
further describes how current management and measurement systems have led to problems
such as the collapse of Enron and organizations doing the wrong things—actions that can be
detrimental to the system as a whole; e.g., Krispy Kreme managers shipping donuts that they
knew would be returned so they would meet short-term financial goals.Finally, this volume
shows execution of a system that helps businesses avoid these types of problems. The
demonstrated unique measurement system is consistent with the philosophy of Dr. Deming and
can get organizations out of the firefighting mode.Part 2Part two describes the execution of the E-
DMAIC system. Included in this system are goal setting, a unique/powerful scorecard system,
strategic analysis, and strategy building. Included also is how to use Theory of Constraints
(TOC) to identify enterprise constraints that need to be the focus for process improvements.
Integrated also are Lean tools and their assessments, along with the identification of project
improvement opportunities.Part 3The appendix includes many fundamental concepts that are
used in the enterprise process or project execution roadmap steps. These methodologies were
placed in the appendix to avoid disruption with the roadmap methodology flow. Included are Six
Sigma metrics, basic Six Sigma/Lean tools, and distributions characteristics.Series Description:
An Integrated Set of ReferencesThis is the second volume of a three-volume series that
documents the Integrated Enterprise Excellence (IEE) system—set of management techniques
that, when effectively implemented, improve an organization’s measurement and improvement
system so that there is an increase in predictable and sustainable bottom-line benefits. The IEE
system embeds a set of best practices derived from the strengths of past systems—applying
structured metrics and a no-nonsense roadmap to initiate process improvement and achieve
substantial benefits. IEE takes Lean Six Sigma and the balanced scorecard to the next level in
the pursuit of enterprise excellence.The book, The Integrated Enterprise Excellence System:
AnEnhanced, Unified Approach to Balanced Scorecards, StrategicPlanning, and Business
Improvement (Breyfogle 2008d), introduced new perspectives on what to measure and report;
when and how to report it; how to interpret the results; and how to use the results to establish



goals, prioritize work efforts, and continuously enhance organizational focus and success.In this
three-volume series, Integrated Enterprise Excellence: Going Beyond Lean Six Sigma and the
Balanced Scorecard Breyfogle 2008a, 2008b, 2008c), there is both further elaboration on the
shortcomings of traditional systems and the details of an IEE implementation.A content
summary of this volume series is:Volumes of this series build upon each other so that readers
develop an appreciation and understanding of IEE benefits and its implementation. These
volumes and the previous described book were written to stand alone. Because of this, several
concepts and examples are described in more than one book or volume. I felt it was important to
repeat key concepts in multiple publications because each book or volume is more than a
presentation of tools and examples—that is, focus was given in each book and volume to
present IEE so that the reader gains insight to the interconnection of the concepts and
determination of how they can benefit from the techniques.OverviewBusinesses that have
adopted the Lean Six Sigma methodology have a built-in foundation for implementing this
enhanced system. Others will learn how to establish the foundation for this system. For both
groups, this series describes an enterprise process roadmap and a project execution roadmap,
together with all the tools needed for enterprise excellence.This series of three volumes
describes how to orchestrate activities, which can provide the highest yields at points where
these efforts will have the greatest bottom-line impact. In addition, focus will also be given in this
orchestration so that activities will occur at the most opportune times throughout the entire
organization.Simply put, the described system helps an organization move toward the three Rs
of business: everyone doing the Right things and doing them Right at the Right time throughout
the organization. Rather than seeking out product or service flaws, this system determines
whether the process itself is flawed. Rather than force projects where benefits could be
questionable, designs and improvements are made that impact the overall systems for doing
business. This system elevates every business unit to a new, more productive “business way of
life.”®The ultimate goal for an enterprise management system is to achieve maximum,
measurable, predictable, and sustainable bottom-line results for the entire corporation. The
volumes in this series describe an Integrated Enterprise Excellence (IEE) business management
system, which presents the structure and tools you can use to accomplish these objectives. This
IEE methodology provides a power-enhancing performance measurement scorecard/dashboard
system that serves as an enterprise-wide route to increase corporate profitability continually.This
series describes how IEE takes Lean Six Sigma and the balanced scorecard to the next level.
This system helps organizations overcome some difficulties encountered with previous systems.
In IEE, a value-chain performance measurement system provides organizations with a no-
nonsense metric system that leads to the orchestration of day-to-day value-added activities so
that there is true business–needs alignment. Improvement or design projects are created
whenever business or operational metrics need betterment. This is in contrast to the search,
selection, and creation of Six Sigma/Lean projects that often are not in true alignment with
business goals. Organizations can gain a competitive advantage when this system becomes a



business way of life.This volume and other volumes of this series describe the IEE system,
which addresses the following example needs:CEOs benefits from this series include:Table 0.1
describes how the volumes of this series can address differing readers’ needs and interests.
Note, the syntax for figure or table references in this volume series is that the first number is the
chapter number. A zero was the first number in this table reference since the table is in the
preface.Table 0.1 Where to Start?Nomenclature and Service MarksThe glossary and list of
acronyms and symbols near the back of this volume are a useful reference for the understanding
of unfamiliar statistical terms or acronyms/symbols. Book and publication references are also
located near the back of this volume and will be referenced using the syntax (Author Name,
Publication Date).To maximize the clarification of illustrations that span several years, some
examples include specific month-year entries. I did this at the risk of making the volume appear
to be dated in the years to come. Hopefully the reader will understand my reasoning for making
this selection and this decision will not deter the reader from benefiting from the volume’s
concepts for many years to come.Integrated Enterprise Excellence, IEE, Satellite-level, 30,000-
foot-level, and 50-foot-level are registered service marks of Smarter Solutions, Inc. In
implementing the programs or methods identified in this text, you are authorized to refer to these
marks in a manner that is consistent with the standards set forth herein by Smarter Solutions,
Inc., but any and all use of the marks shall inure to the sole benefit of Smarter Solutions, Inc.
Business way of Life and Smarter Solutions are registered service marks of Smarter Solutions,
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courses. Workshops follow the E-DMAIC and P-DMAIC roadmaps, and often contain roadmap
drill-downs not included in published books. Many who have already been trained as a black belt
or master black belt have found our graduate workshop to be an excellent resource for their
continuing education. This one-week graduate workshop walks through the IEE roadmaps,
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I: Management Systems and their EvolutionPART I: Management Systems and their
Evolution1Background1.1 Messages in this VolumeMajor topics discussed in this volume
are:Integrated Enterprise Excellence (IEE) = a system to achieve the three Rs of
business:People can be busy and an organization can be pushing for the creation of
improvement projects, but it’s still possible to lose sight of the big picture. This can lead to much
wasted effort and enterprise system suboptimization. IEE provides a system (See Figure 4.2) for
transitioning from firefighting daily or weekly problems to achieving the three Rs of business:
everyone doing the Right things and doing them Right at the Right time. In IEE, metrics and
goals are created so that there is a pull for project creation (See Figures 4.9 and 4.10) where
project completion positively impacts the business as a whole.E-DMAIC = a long-lasting
enterprise framework for measurements and improvement that is refined over
time:Organizations can be very successful through the directives and insight of a few key
individuals. However, things can quickly degrade if these individuals are no longer with the
company. The E-DMAIC system process (See Figure 4.7) provides a foundation for an
enhanced enterprise performance measurement, analysis, and improvement system that is
systematically refined over time and remains stable with leadership and organizational
changes.Improved analytics and innovation = better strategy building:IEE is a business system
which includes the use of analytics and innovation for more effective focused strategies building.
This leads to targeted improvement and design projects which benefit the business as a whole,
and avoid suboptimization. Often organizations build their year-to-year efforts around a strategy
that was developed in an executive retreat (See Figure 3.4). With this approach, functions in the
organization create plans to execute these strategies, which can change from year-to-year or
with leadership transitions. In addition, opinion-based strategy statements that rely solely on
intuition and insight by the leadership may not lead to the best efforts through-out the



organization. If the strategies are set after a thorough understanding of the enterprise
performance and constraints, they are more effective in driving change and improving the
business as a whole. The ability to support a strategic plan with performance data improves the
buy in and acceptance across the organization. In the E-DMAIC process, strategies are
formulated (See step 5 in Figure 4.7) around the use of analytics and innovation to create an
enterprise improvement plan (See Figure 12.1).Building from the Define and Measure steps of E-
DMAIC = a consistent over-time enterprise foundation:Instead of building from a retreat-
developed strategy, IEE leads through the E-DMAIC define and measure phase (See Chapters
6 and 7), which include the creation of an enterprise value chain (See Figure 7.1) that has
30,000-foot-level and satellite-level metric reporting. This 30,000-foot-level and satellite level
metric view provides an enterprise-wide measurement system offering predictive statements
(See Figure 7.7, Figure 7.8, Figure 7.9, and Figure 7.10). This is unlike common tabular and
graphic metric reporting (See Figures 3.1, Figure 3.2, and Figure 3.3) that provide stories of
what happened in the past and provide little, if any, insight to what can be expected in the future
unless something changes.The right business metrics and presentation method = the right
behavior and better business performance:The selection of the right enterprise business metrics
can lead to improved performance, while some business metrics will not lead to the right
behavior. Even with the right enterprise business metrics, the method to display or present such
dashboards and scorecards may not lead to the right behavior (See Figure 3.14 and Figure
3.15). The IEE system for metric creation and posting improves organizational resource
utilization since common-cause variability will not be treated as tough it were a special-cause
condition; i.e., IEE is a means of implementing a fire-prevention system, as opposed to
firefighting the problems of the day.Analyzing the enterprise as a whole in E-DMAIC = business
constraint removal and true enterprise improvement:Resolving business problems and issues
that are not constraining throughput, profit, or other satellite-level business metrics does not
generally return the savings that are expected. In E-DMAIC, analyses identify enterprise-wide
business performance constraints for exploitation. This effort in IEE results in improved resource
utilization and true overall enterprise benefits, which is accompanied by a system for maintaining
the gains (See Chapters 8-14).1.2 Volume LayoutThe purpose of this section is to provide the
reader insight to this volume’s layout. This understanding can help readers determine where
they should start their reading.Another book, Integrated Enterprise Excellence: Going Beyond
Lean Six Sigma and the Balanced Scorecard (Breyfogle 2008d) provides a high-level view of the
IEE system and its benefits. Integrated Enterprise Excellence Volume I - The Basics: Golfing
Buddies Go Beyond Lean Six Sigma and the Balanced Scorecard (Breyfogle 2008a) contrasts
several measurement and improvement systems in a novel format, illustrating the benefit of
IEE.This volume is not a quick-read book that has no future usefulness. My intent is that this how-
to volume will be frequently referenced by practitioners and management to gain insight to what
could be done to improve their existing enterprise management system. Since I am not sure
about the reader’s background relative to their understanding of key points in the two previously



described books (Breyfogle 2008a and 2008d), in Part I of this Volume I reiterate important
fundamental concepts that were described in these books.Part II of this volume provides a step-
by-step execution sequencing of the E-DMAIC process steps. For readers who want to
immediately proceed to a description of the framework and execution of the overall E-DMAIC
system, Part II is the place to start.Since readers have various needs and backgrounds, I thought
it was important to provide a foundation so everyone would begin reading the E-DMAIC Part II
portion of this book with a similar understanding about management systems and the
shortcomings of commonly used metrics and improvement strategies. In addition, I thought it
was also important to provide a high-level view of IEE and leadership needs.I addressed these
needs in the following Part I chapters. Readers can choose to read the chapters that best
address their specific needs:Chapter 1: BackgroundChapter 2: What is Six Sigma and Lean Six
Sigma?Chapter 3: Scorecards, dashboards, performance metrics, and strategic
planningChapter 4: Improving management governance and innovation through IEEChapter 5:
Leadership and building successful teamsThe appendix Part III tool listings were positioned in
this volume so that the overall E-DMAIC description ow was not disrupted. Readers who are
unfamiliar with a particular described tool can reference that part of the volume as needed.1.3
Integrated Enterprise Excellence (IEE)Learning disabilities are tragic in children, but fatal in
organizations. Because of these disabilities, few corporations live half as long as a person; most
die before they reach the age of forty (Senge 1990). This series of volumes describes an
Integrated Enterprise Process Excellence (IEE) system, which allows a company to transition to
a learning organization that defies the odds and overcome learning disabilities to achieve
enterprise excellence.In this system, an organization builds upon what it has done right and
wrong in the past so that in the future, it becomes more profitable and better meets customer
needs. Through this approach, an organization evolves into a learning organization, which has
aligned organizational activities leading to improved effectiveness and efficiencies that positively
impact the bottom line. IEE takes Lean Six Sigma and scorecards to the next level.Everyone
within a business should be focusing his/her efforts toward creating M ore C ustomers and C
ash. The E xistence and E xcellence of organizations depend on it; i.e., E= MC2, the same
formula as Albert Einstein’s famous equation. However, in reality, people can often be very busy
and are far from achieving the three R s of business: everyone doing the Right things and doing
them Right at the Right time throughout the organization, from an enterprise process point of
view. Organizations can have a very difficult time orchestrating activities so that all personnel are
in step to the rhythm that is necessary to obtain their business objectives and goals.When we
think about accomplishing activities in the workplace, we might immediately think of the phrase
“What you measure is what you get” as being the corner stone for this organizational
orchestration. However, we must be careful. Data collection procedures and report-out formats
can stimulate the wrong activities. I prefer to paraphrase this statement as “What and how you
measure can stimulate what you get.”Data collection procedures and report-out formats can
stimulate the wrong activities.Traditional management metrics often include tabular reporting



and perhaps classic trend and bar charts. Management can also use a scorecard system to
monitor and track both financial and nonfinancial areas of the business against measurement
goals established for each of these metrics. With this scorecard approach, metric owners are
tracked against and are responsible for achieving established goals for their metrics. These
goals might be part of the balanced scorecard (Kaplan and Norton 1992) system, where the four
perspectives of financial, customer, internal business process, and learning & growth are to be
addressed throughout the organization.Scorecard balance is important because if there is not
balance, one metric could be getting more focus than another, which can lead to problems.
However, the natural balance described later in this volume is much more powerful than forcing
a structure throughout the business via an organizational chart, which can change over time. In
addition, the balanced scorecard system can lead to the suboptimization of processes, which
can be detrimental to the enterprise as a whole.Volumes in this series reference the system for
enhancing scorecards and more as Integrated Enterprise Excellence or IEE. IEE goes beyond
Lean Six Sigma and the balanced scorecard. In these volumes, tools and the overall thought
process are presented in a step-by-step format that begins with the enterprise process and
leads to the specifics of selecting and executing process improvement projects that are in true
alignment with business goals.IEE provides an enhanced scorecard and improvement project
execution roadmap system. Included roadmaps provide a true integration of Lean and Six Sigma
tools within the traditional define-measure-analyze-improve-control (DMAIC) roadmap. These
roadmap steps are not only followed at the project execution level but also at the enterprise level
as well. This volume focuses on applying the DMAIC roadmap at the enterprise level. Volume 3
focuses on applying the roadmap at the project execution level. In this volume, the reader is
referred to Volume 3, when appropriate, for more details on a project execution topic or tool
instructional details.Figure 4.2 illustrates the overall IEE system roadmap, which is introduced in
this series of volumes. In this system, an Enterprise (process) E-DMAIC roadmap (center figure
five-step sequence) has linkage in the improve phase to the improvement Project P-DMAIC
roadmap (bottom five-step sequence) or design project define-measure-analyze-design-verify
(DMADV) roadmap (top five-step sequence).In IEE, the value chain (see Figure 7.1) describes
in flowchart fashion both primary and support organizational activities and their accompanying
30,000-foot-level or satellite-level metrics. Example primary activity flow is develop product—
market product—sell product—produce product—invoice/collect payments—report satellite-
level metrics. Example support activities include IT, finance, HR, labor relations, safety &
environment, and legal.In this system, organizational value-chain metrics improvement needs
pull for project creation for either process improvement or design projects that are in true
alignment with business needs (see Glossary “pull for project creation”, plus Figures 4.9 and
4.10).This volume describes the advantage of this enterprise process measurement pull system
for project selection over traditional Lean Six Sigma implementations where there is a push for
project creation; i.e., “let’s list potential projects and decide which project to work on first” (see
Glossary “push for project creation”).The flow of this series volume will follow the overall thought



process of evaluating the enterprise process (E-DMAIC) to the mechanics of executing a
specific improvement project (P-DMAIC), as illustrated in Figure 4.2. I will highlight the benefits
of Six Sigma and Lean tools that are most applicable and challenge some of the traditional Six
Sigma/Lean Six Sigma techniques that can lead to questionable results. I will also expand on
other techniques that are beyond the boundaries of these methodologies.This volume describes
how to select and track the right measures within a company so that Lean/Six Sigma efforts best
meet the strategic needs of the business and reduce day-to-day fire-fighting activities of the
organization. This volume describes the infrastructure for selecting and managing projects within
an organization. Volume 3 describes the P-DMAIC project execution roadmap for executing
Lean/Six Sigma projects so that the most appropriate Lean or Six Sigma tool is used when
executing both manufacturing and transactional projects. All size organizations can reap very
large benefits from this pragmatic approach to implementing Six Sigma/Lean Six Sigma, no
matter if the organization is in the manufacturing, service, or development area.The strategies
and techniques described in this volume are consistent and aligned with the philosophies of
such quality authorities as W. Edwards Deming, J. M. Juran, Walter Shewhart, Genichi Taguchi,
Kaoru Ishikawa, and others. Implementing Six Sigma (Breyfogle 2003a) described the
integration of these methods with initiatives such as ISO-9000, Malcolm Baldrige Award, Shingo
prize, and GE Work-Out.In my opinion, the Malcolm Baldrige award and Shingo prize are the
result of high score achievement tests. IEE is an enabling business system that can not only
dramatically help achieve business goals but also help create an infrastructure for achieving the
Malcolm Baldrige Award and Shingo prize.1.4 HistoryImagine a product or service provided by a
company that is mired in cumbersome processes and administered by complicated,
bureaucratic controls intended to reduce errors and improve the quality of output (Watson 2006).
Customers are the primary source of error detection. Improvements are initiated only to address
known defects, which have, in most cases, been identified due to a customer
complaint.Resources and timelines for delivery and rework are seldom deemed adequate.
Suppliers are left guessing at schedules, priorities, and specifications. Decision making is
inconsistent. Standard operating procedures and training are available, but are so outdated and
time-consuming that they are generally regarded as worthless. Knowledge of how processes
really work exists only in the minds and experience of workers who have long been conditioned
by the mantra “whatever it takes, get it done.” Rework and waste are extensive. Rules and
requirements contribute to, rather than clarify, the noise of the process.In this setting, it is
impossible to know with certainty the causes of defects, partly because there is no systematic
method in place to identify, report, analyze, and address the problems. Over time, goals are set
to improve quality, but little happens in that direction. Each year brings a new round of budget
cuts, or worse, targeted efforts to reach financial goals through the manipulation of costs and
accounting.Finally, out of luck or desperation, the company identifies an opportunity to put an
end to the waste and confusion. True customer requirements are incorporated into the design
and delivery of every product and service. Processes are simplified and standardized, and



defects are reliably identified and measured before escaping to the next step or to the customer,
without the use of extensive inspection and quality controls. Excursions from expected results
are predictable and are addressed, often in advance, in a methodical, statistically measured
way.While this might sound like a set of circumstances facing any contemporary company, it
exactly reflects business conditions faced by our predecessors since the start of the industrial
revolution, and it is to those conditions that we can trace the origins of the quality and lean
movement (Berger et al. 2002, Strategosinc 2006, Vitalentusa 2006):About 1799: Eli Whitney
perfected interchangeable parts in fulfilling a U.S. Army contract for 10,000 muskets.Early
1900s: Frederick Taylor developed work specialization. During this time specialized inspectors
were created.Beginning about 1910: Henry Ford and his engineers created a continuous system
for manufacturing the Model T automobile. This system is considered by many to be the first
practical application of just-in-time (JIT) and Lean manufacturing.Late 1920s: Walter Shewhart
developed the control chart and statistical process control.1940s: During World War II the United
States required quality charting, which brought operators back to looking at their quality.
However, many organizations continued to rely on inspectors.Beginning about 1949: Taiichi
Ohno and Shigeo Shingo at Toyota Motor Company began to incorporate Ford production and
other techniques into an approach called Toyota production system. This just-in-time system
recognized the central role of inventory and product variety flexibility, which addressed setup
and changeover problems.In 1951: Armand Feigenbaum first published the book TotalQuality
Control, which initiated the total quality management (TQM) movement.In the 1950s: W.
Edwards Deming visited Japan and initiated wide-scale statistical training with an emphasis on
monitoring work process variation and systematic investigation/analyses for improvement.In
1954: Joseph Juran introduced formalized quality planning methods that addressed a
systematic, business-level total quality control approach for quality implementation.1960s and
1970s: Quality circles and employee involvement were utilized.In 1979: Phil Crosby wrote the
book Quality is Free, which touted the “do it right the first time” philosophy.1980s: Statistical
process control had resurgence.Mid 1980s: Motorola initiated Six Sigma as a quality
improvement methodology (Breyfogle 1992).1990s: Focus was given to the International
Organization for Standardization's (ISO) quality management system (QMS), ISO 9000, and
Malcolm Baldrige National Quality Award assessments.Mid 1990s: Jack Welch at GE embraced
Six Sigma as a quality improvement system in which trained practitioners worked on projects
that had finance-validated costs savings.1980s and 1990s: Additional methodologies utilized
included value analysis/value engineering, kaizen events, poka-yoke, Theory of Constraints
(TOC).Early 2000s: Six Sigma and Lean had a popular integration called Lean Six Sigma.2005:
Introduction of the IEE business system that takes Lean Six Sigma and traditional scorecards to
their next level.1.5 Deming’s Seven Deadly Diseases and Fourteen Points for ManagementDr.
Deming’s concepts provided the foundation for IEE. It was he who emphasized that the key to
quality improvement was in the hands of management. Dr. Deming demonstrated that most
problems are the result of the system and not of employees. He used statistical quality control



techniques to identify special and common cause conditions, in which common cause was the
result of systematic variability, while special cause was erratic and unpredictable. He described
the seven deadly diseases of the workplace and fourteen points for management.Based on
many years of experience, I have found Dr. Deming’s philosophy to be a powerful guiding light to
build a long-lasting system that can make companies more competitive. Below is a listing of Dr.
Deming’s seven deadly diseases and his original fourteen points for management. These two
listings summarize Dr. Deming’s basic philosophy. This series of volumes provides a how-to
guide for implementing his methodologies.The following are Dr. Deming’s seven deadly
diseases:Lack of constancy of purpose in planning product and service that will have a market,
keep the company in business, and provide jobsEmphasis on short-term profits: short-term
thinking ( just the opposite of constancy of purpose to stay in business) fed by fear of unfriendly
takeover and by push from bankers and owners for dividendsEvaluation of performance, merit
rating, or annual reviewMobility of management: job hoppingManagement by use of visible
figures only, with little or no consideration of figures that are unknown or unknowableExcessive
medical costsExcessive cost of liability, swollen by lawyers who work on contingency feesThe
following are Dr. Deming’s original fourteen points for management with discussion (Deming
1982):1. Create constancy of purpose toward improvement of product and service, with the aim
to become competitive and to stay in business and to provide jobs.”For the company that wants
to stay in business, the two general types of problems that exist are the problems of today and
the problems of tomorrow. It is easy to become wrapped up with the problems of today, but the
problems of the future demand, first and foremost, constancy of purpose and dedication to keep
the company alive. Decisions need to be made to cultivate innovation, fund research and
education, and improve the product design and service, remembering that the customer is the
most important part of the production line.2. “Adopt the new philosophy. We are in a new
economic age. Western management must awaken to the challenge, must learn their
responsibilities, and take on leadership for change.”Government regulations and antitrust
activities need to be changed to support the well-being of people. Commonly accepted levels of
mistakes and defects can no longer be tolerated. People must receive effective training so that
they understand their job and also understand that they should not be afraid to ask for
assistance when it is needed. Supervision must be adequate and effective. Management must
be rooted in the company and must not job-hop between positions within a company.3. “Cease
dependence on inspection to achieve quality. Eliminate the need for inspection on a mass basis
by building quality into the product in the first place.”Inspection is too late, ineffective, and costly.
It is too late to react to the quality of a product when the product leaves the door. Quality comes
not from inspection but from improving the production process. Corrective actions are not
inspection, scrap, downgrading, and rework on the process.4. “End the practice of awarding
business on the basis of price tag. Instead, minimize total cost. Move toward a single supplier for
any one item, on a long-term relationship of loyalty and trust.”Price and quality go hand in hand.
Trying to drive down the price of anything purchased without regard to quality and service can



drive good suppliers and good service out of business. Single-source suppliers are desirable for
many reasons. For example, a single-source supplier can become innovative and develop an
economy in the production process that can only result from a long-term relationship with the
purchaser. Lot-to-lot variability within a one-supplier process is often enough to disrupt the
purchaser’s process. Only additional variation can be expected with two suppliers. To qualify a
supplier as a source for parts in a manufacturing process, perhaps it is better first to discard
manuals that may have been used as guidelines by unqualified examiners to rate suppliers.
Instead, suppliers could be asked to present evidence of active involvement of management,
encouraging the application of many of the IEE concepts discussed in this volume. Special note
should be given to the methodology used for continual process improvement.5. “Improve
constantly and forever the system of production and service, to improve quality and productivity,
and thus constantly decrease costs.”There is a need for constant improvement in test methods
and for a better understanding of how the customer uses and misuses a product. In the past,
American companies have often worried about meeting specifications, while the Japanese have
worried about uniformity, i.e., reducing variation about the nominal value. Continual process
improvement can take many forms. For example, never-ending improvement in the
manufacturing process means that work must be done continually with suppliers to improve their
processes. It is important to note that, like depending on inspection, putting out fires is not a
process improvement.6. “Institute training on the job.”Management needs training to learn about
all aspects of the company from incoming materials to customer needs, including the impact that
process variation has on what is done within the company. Management must understand the
problems the worker has in performing his or her tasks satisfactorily. A large obstacle exists in
training and leadership when there are flexible standards for acceptable work. The standard may
often be most dependent on whether a foreperson is having difficulty in meeting a daily
production quota. It should be noted that money and time spent would be ineffective unless the
inhibitors to good work are removed.7. “Institute leadership. The aim of supervision should be to
help people and machines and gadgets to do a better job.”Supervision by management is in
need of overhaul, as well as supervision of production workers. Management should lead, not
supervise. Leaders must know the work that they supervise. They must be empowered and
directed to communicate and to act on conditions that need correction. They must learn to fix the
process and not react to every fault as if it were a special cause, which can lead to a higher
defect rate.8. “Drive out fear, so that everyone may work effectively for the company.”No one can
give his best performance unless he feels secure. Employees should not be afraid to express
their ideas or ask questions. Fear can take many forms, resulting in impaired performance and
padded figures. Industries should embrace new knowledge because it can yield better job
performance and should not be fearful of this knowledge because it could disclose some of their
failings.9. “Break down barriers between departments. People in research, design, sales, and
production must work as a team to foresee problems of production and use that may be
encountered with the product or service.”Teamwork is needed throughout the company.



Everyone in design, sales, manufacturing, etc., can be doing superb work, and yet the company
can be failing. Why? Functional areas are suboptimizing their own work and not working as a
team for the company. Many types of problems can occur when communication is poor. For
example, service personnel working with customers know a great deal about their products, but
there is often no routine procedure for disseminating this information.10. “Eliminate slogans,
exhortations, and targets for the work force asking for zero defects and new levels of
productivity.”Such exhortations only create adversary relationships, as the bulk of the causes of
low quality and low productivity belongs to the system and thus lies beyond the power of the
work force. Exhortations, posters, targets, and slogans are directed at the wrong people,
causing general frustration and resentment. Posters and charts do not consider the fact that
most trouble comes from the basic process. Management needs to learn that its main
responsibility should be to improve the process and remove any special causes for defects
found by statistical methods. Goals need to be set by an individual for the individual, but
numerical goals set for other people without a road map to reach the objective have an opposite
effect.11a. “Eliminate work standards (quotas) on the factory floor. Substitute leadership.”Never-
ending improvement is incompatible with a quota. Work standards, incentive pay, rates, and
piecework are manifestations of management’s lack of understanding, which leads to
inappropriate supervision. Pride of workmanship needs to be encouraged, while the quota
system needs to be eliminated. Whenever work standards are replaced with leadership, quality
and productivity increase substantially, and people are happier on their jobs.11b. “Eliminate
management by objective. Eliminate management by numbers, numerical goals. Substitute
leadership.”Goals such as “improve productivity by 4 percent next year” without a method are a
burlesque. The data tracking these targets are often questionable. Moreover, a natural
fluctuation in the right direction is often interpreted as success, while small fluctuation in the
opposite direction causes a scurry for explanations. If there is a stable process, a goal is not
necessary because the output level will be what the process produces. A goal beyond the
capability/performance of the process will not be achieved. A manager must understand the
work that is to be done in order to lead and manage the sources for improvement. New
managers often short-circuit this process and focus instead on outcome (e.g., getting reports on
quality, proportion defective, inventory, sales, and people).12a. “Remove barriers that rob the
hourly worker(s) of their right to pride of workmanship.”The responsibility of supervisors must be
changed from sheer numbers to quality. In many organizations, the hourly worker becomes a
commodity. He may not even know whether he will be working next week. Management can face
declining sales and increased costs of almost everything, but it is often helpless in facing the
problems of personnel. The establishment of employee involvement and of participation plans
has been a smoke screen. Management needs to listen and to correct process problems that
are robbing the worker of pride of workmanship.12b. “Remove barriers that rob people in
management and in engineering of their right to pride of workmanship.”This means, inter alia,
abolishment of the annual or merit rating and of managing by objective. Merit rating rewards



people who are doing well in the system; however, it does not reward attempts to improve the
system. The performance appraisal erroneously focuses on the end product rather than on
leadership to help people. People who are measured by counting are deprived of pride of
workmanship. The indexes for these measurements can be ridiculous. For example, an
individual is rated on the number of meetings he or she attends; hence, in negotiating a contract,
the worker increases the number of meetings needed to reach a compromise. One can get a
good rating for firefighting because the results are visible and quantifiable, while another person
only satisfied minimum requirements because he or she did the job right the first time; in other
words, mess up your job, and correct it later to become a hero. A common fallacy is the
supposition that it is possible to rate people by putting them in rank order from last year’s
performance. There are too many combinations of forces involved: the worker, coworkers, noise,
and confusion. Apparent differences in the ranking of personnel will arise almost entirely from
these factors in the system. A leader needs to be not a judge but a colleague and counselor who
leads and learns with his or her people on a day-to-day basis. In absence of numerical data, a
leader must make subjective judgment when discovering who, if any, of his or her people are
outside the system, either on the good or the bad side, or within the system.13. “Institute a
vigorous program of education and self-improvement.”An organization needs good people who
are improving with education. Management should be encouraging everyone to get additional
education and engage in self-improvement.14. “Put everybody in the company to work to
accomplish the transformation. The transformation is everybody’s job.”Management needs to
take action to accomplish the transformation. To do this, first consider that every job and activity
is part of a process. A flow diagram breaks a process into stages. Questions then need to be
asked about what changes could be made at each stage to improve the effectiveness of other
upstream or downstream stages. Everyone can be a part of the team effort to improve the input
and output of the stages. Everyone on a team has a chance to contribute ideas and plans. A
team has an aim and goal toward meeting the needs of the customer.1.6 Organization
Management and Quality LeadershipManagement structure can discourage effective decision-
making (Scholtes 1988). American managers have often conducted much of their business
through an approach that is sometimes called management by results. This type of management
tends to focus only on the end result: process yield, gross margin, sales dollars, and return on
investment. In most organizations, emphasis is placed on a chain of command with a hierarchy
of standards, objectives, controls, and accountability. Objectives are translated into work
standards or quotas that guide the performance of employees. Use of these numerical goals can
cause short-term thinking, misdirected focus on fear (e.g., of a poor job performance rating),
fudging the numbers, internal conflict, and blindness to customer concerns. This type of
management is said to be like trying to keep a dog happy by forcibly wagging its tail.Enron and
WorldCom epitomized this type of management focus at the beginning of the 21st century,
where focus was given to achieving a single point calendar-based goal, even if it led to
questionable accounting practices and ethics issues. The reason for the failure of these two



companies and others that have been involved in similar situations is no doubt complex and
controversial. Table 1.1 is a simplistic attempt to provide readers who are not familiar with these
high profile corporate failures a generalization of some of the things that went wrong in these
companies.Because of these corporate problems Sarbanes-Oxley (SOX) legislation act was
created in 2002 (see Appendix Section C.1) partly in response to high profile corporate financial
scandals. SOX is now costing companies a huge percentage of their total revenue to manage
and can often lead to the creation of less efficient processes so that no issues later surface.The
Enron/WorldCom form of management is in contrast to focusing on managing and improving the
day-to-day activities, which later lead to an improved response. The Enron and WorldCom
management style can lead to the downfall of companies, where executives spend time behind
bars. One conjecture for this happening is that Enron groupthink created an environment where
otherwise unacceptable ethics were rewarded.Ask yourself whether you think that all the
unethical MBAs migrated to Enron or whether Enron created the unethical behavior. I believe the
management system in Enron created the unethical behavior. In Enron, executive management
had to do whatever it took to meet the numbers. Enron lacked metrics that gave a true picture of
what was happening. This resulted in a smoke and mirror system which had integrity issues
relative to the handling of business challenges. In addition, this system encouraged executive
management to have no respect for either the financial or the general well being of others inside
and outside the company. In this series of volumes, I make reference to the result of this
management style as the Enron effect.Not all management by results behavior is as severe as
that of Enron; however, this generic behavior has occurred to lesser extremes in other company;
i.e., things occur which are not consistent with the long-term health of the company. For
example, Krispy Kreme shipped donuts that they knew would be returned so that their quarterly
financial objectives would be met (Lloyd 2005). The Enron problem and other similar
management-style problems would not occur if a no-nonsense governance system were in
place with a metric system that discouraged playing games with the numbers.This series of
volumes describe the IEE system, which can help organizations move toward an orchestration
so that everyone is doing the right things and doing them right at the right time. The IEE system
provides the framework for this to occur using, among other things, an integration of a no-
nonsense 30,000-foot-level metric system with the business’ value chain. IEE integrates the
standardization of processes with a system to face waste reduction and business improvement
issues head-on.Quality leadership is an alternative that emphasizes results by working on
methods. In this type of management, work process are studied and constantly improved so that
the final product or service not only meets but also exceeds customer expectations. The
principles of quality leadership are: customer focus; obsession with quality; effective work
structure; a balance of control and freedom, i.e., management in control of employees yet
freedom given to employees; unity of purpose; process defect identification; teamwork; and
education and training. These principles efforts, and a keen regard for the customer’s
interest.Table 1.1 Simplistic High-Level Generalizations of Potential Failure Points for Five



Business Cases (Source: Various Internet Sites) are more conducive to long-term thinking,
correctly directedQuality leadership has a positive return on investment. In 1950, Dr. Deming
described the chain reaction of getting a greater return on investment as: improve
quality→decrease costs→improve productivity→decrease prices→increase market share in
business→provide jobs→increase return on investment. Quality is not something that can be
delegated to others. Management must lead the transformation process.To give quality
leadership, the historical hierarchical management structure needs to be changed to a team
structure that has a more unified purpose. A single person can make some difference in an
organization. However, one person rarely has enough knowledge or experience to understand
everything within a process. Major gains in both quality and productivity can often result when a
team of people pools their skills, talents, and knowledge using an IEE strategy.Teams need to
have a systematic plan to improve the process that creates mistakes/defects, breakdowns/
delays, inefficiencies, and variation. For a given work environment, management needs to create
an atmosphere that supports team effort in all aspects of business. In some organizations,
management may need to create a process that describes hierarchical relationships between
teams, the flow of directives, the transformation of directives into actions and improvements, and
the degree of autonomy and responsibility of the teams. The change to quality leadership can be
very difficult. Transforming an entire organization requires dedication and patience.Realities
dictate that management still needs to meet its numbers in both for-profit and non-profit
organizations. In the past, it seems that the quality leadership movement within an organization
has taken on the spirit of a quality improvement program orchestrated by the quality department.
When there is lack of alignment of quality leadership to the bottom line and other metrics of an
organization, these efforts often are short-lived.What is needed is a results orchestration (RO)
approach that leads to knowledge-centered activity (KCA). Organizations need a system in
which their organizational measurements are aligned with the metric needs of the business.The
IEE approach differs from a traditional management byresults approach in that, with the IEE
approach, management uses satellite-level and 30,000-foot-level metrics to help identify and
manage important business activities. Satellite-level and 30,000-foot-level metrics provide a
high-level time-series scorecard/dashboard of business and operational metrics (see Figures
7.1–7.10), which is not bounded by calendar quarters or years. In addition, for stable processes
these metrics provide a predictive statement.Satellite-level and 30,000-foot-level metrics provide
a high-level time-series scorecard/dashboard of business and operational metrics, which is not
bounded by calendar quarters or years.Satellite-level metrics are not to replace existing financial
metrics but provide a time-series financial view of the enterprise as a whole over time. This view
can provide insight that is needed to make process improvements that have a long-lasting
positive impact on the business as a whole.Metrics at the 30,000-foot-level can be used to
orchestrate operational activities. These measures, in conjunction with an enterprise value-chain
analysis, can provide insight that leads to the formulation of a strategic plan, which leads to the
creation of projects that are directly aligned to the business goals (see Figure 12.1).When



30,000-foot-level metrics indicate that a common cause problem is prevalent which needs
resolution, management can orchestrate improvement by initiating an IEE project. This can lead
to a different set of management activities. Instead of criticizing someone about not meeting a
numbers goal, management can inquire about the status of the project, perhaps offering helpful
suggestions to overcome organizational barriers to achieve a timelier project completion.With
this RO approach we create a pull for the project creation system, rather than push for project
creation (see Glossary). This implementation approach provides a continuing stimulus for the
sustaining of IEE within an organization, overcoming a problem many companies have
experienced with a traditional rollout of Six Sigma or Lean Six Sigma.The overall IEE structure
still allows for immediate problem containment using methodologies that current exist in an
organization; e.g., the 8 Disciplines or 8D (Breyfogle 2003b). The advantage of using the overall
IEE structure is that this approach encourages the creation of system changes that yield long-
lasting improvements. This activity can be viewed as fire preventive action, which leads to a
reduction in firefighting.The RO approach helps reduce the problems often associated with
traditional management by results. With RO, management focuses not only on creating activities
that are in alignment with the needs of this business but also on actively considering the
capability/performance of the system before actions are created. This re-focus can help
organizations avoid the problems often associated with management by results: short-term
thinking, misguided focus, internal conflict, fudging the figures, greater fear, and blindness to
customer concerns.1.7 Quality Management and PlanningQuality management achieves,
monitors, controls, and improves the functional, financial, and human relationship performance
of the enterprise process. Procedures include mechanisms for allocating, organizing, and
improving resources. Quality management procedures should incorporate quantitative metrics
and other report card criteria that monitor and evaluate the performance of the units and
personnel of the organization (Juran and Godfrey 1999).The purpose of traditional quality
planning is the prevention of defects and validation of designs (Berger et al. 2002). Broad
groupings for quality planning are strategic plans, tactical plans, and operational plans. For
business needs, these groupings can have time lines of:Strategic quality plan: 3–5 year plan or
2–3 year plan.Tactical quality plan: product and service development that aligns with strategic
goals.Operational quality plan: short-term day-to-day needs which include internal audits,
inspection, equipment calibration, testing, and training courses.In strategic quality planning,
organizational strengths, weaknesses, opportunities, and threats (SWOT) should be assessed
With this strategic risk analysis, organizations can leverage the strength of the organization,
improve any weaknesses, exploit opportunities, and minimize the potential impact of threats.
Strategic planning should then create the vision, broad goals, and objectives for an organization.
Through this risk assessment, organizations can then optimize their systems as a whole.
Organizations should avoid the optimization of sub-processes, which can be detrimental to the
system as a whole. Within the IEE overall roadmap, strategic planning is addressed in the E-
DMAIC analyze phase, where data analyses are an integral part of the overall process. A



strategic plan then leads to a tactical quality plan.In tactical quality planning, organizations
create specific tasks that have a schedule, along with methods and responsibilities. These plans
are sometimes called advanced quality planning (AQP) or advanced product quality planning
(APQP). AQP ensures that a new product or service will meet customer expectations. Tactical
quality planning is part of the E-DMAIC improve phase. The Process DFSS and Product DFSS
chapters of ImplementingSix Sigma (Breyfogle 2003a) describe a roadmap to accomplish this.In
operational quality planning, we need a system that describes the tasks and procedures for
accomplishing these tasks. In IEE, the value chain can be used to drill down not only the quality
operations noted above (internal audits, inspection, etc.) but also other operating procedures.
These value-chain tasks are documented in the E-DMAIC define phase, where improvements to
these operations are identified and developed through the E-DMAIC analyze and improve
phases.With an IEE implementation, strategic planning leads to doing the right things, and
tactical and operational planning leads to doing those things right. In addition, this approach
leads to a closed-loop assessment, resulting in effective knowledge management of the overall
system document objectives achieved and lessons learned for the identification and creation of
additional opportunities. Results from strategic planning can be tracked at the financial-level
using a satellite-level metric, while tactical and operational results can have a scorecard/
dashboard tracking at the 30,000-foot-level. This strategy is useful not only to implement the
plan through projects but also to help create a strategic and tactical plan that is aligned with
these metrics.1.8 IEE ValuesThe IEE system described in this series of volumes can become an
enabling tool to adopt Dr. Deming’s ideals in business.It provides guidance on the development
or identification of the best measurements to run a business. This helps organizations avoid
three of Dr. Deming deadly diseases: (2) an emphasis on short-term thinking, (3) evaluations of
performance, and (5) management by only visible figures.It recognizes the different uses of
business measures, from process management to business management. A value chain is
introduced that connects the business functions to their performance measures, which allows a
business to avoid the fifth deadly disease through the creation of measures for all aspects of
performance.It reinforces that all aspects of business improvement should support the system
goals, not just be beneficial to a single area. This addresses the first deadly disease related to
an inconsistency of purpose through avoiding local improvements that are not beneficial to the
entire system.It provides a methodology to identify the business-process functional values with a
linkage to business measures. This implementation addresses the first deadly disease, which is
related to an inconsistency of purpose through linking improvements to the business goals.It
describes issues with commonly used performance measures that can drive the wrong type of
activities throughout the organization, which are not consistent with true customer needs. IEE
offers improvements to the balanced scorecard (Kaplan and Norton 1992) and traditional
dashboard metrics. Red-Yellow-Green scorecards often lead to short-term thinking that drives
the wrong activities. IEE helps organizations focus on long-term objectives that are healthy to the
enterprise as a whole, thus avoiding the second deadly disease.It supports the creation and



utilization of business metrics that not only monitor the system but also provide information to
the entire workforce so that they can effectively utilize the information to learn and improve
performance on their own. This methodology creates opportunities to address performance
issues—Dr. Deming’s third deadly disease.One important aspect of IEE is to determine the best
reporting system for these metrics. The IEE measurement system is based on Dr. Deming’s
definitions of common and special cause variation. This system enhances traditional control
charting techniques so that results are in better alignment with Dr. Deming’s common and
special cause definition. In this business metric system, sources of common cause process
variability include the typical variability exhibited by process input variables which in traditional
control charting might have been signaled as assignable causes. With this approach, special
cause conditions are in direct alignment with Dr. Deming’s definition description of “fleeting
events.”As past Intel CEO and chairman of the board, Grove (1999) states, “only the paranoid
survive.” IEE is a systematic methodology that can facilitate this corporate survival without
creating the bad stress that often accompanies paranoia.1.9 ExercisesFor a company,
government office, or social organization, list five of Dr. Deming’s fourteen points where there are
opportunities for improvement. Describe your reason for each listed point.List some
compensation issues that need to be addressed in teamwork environments.Dr. Deming’s fourth
point suggests working with a small number of suppliers. Describe criteria for evaluating
suppliers.Describe the positive and negative aspects of ranking employees.1Background1.1
Messages in this VolumeMajor topics discussed in this volume are:1.2 Volume LayoutThe
purpose of this section is to provide the reader insight to this volume’s layout. This
understanding can help readers determine where they should start their reading.Another book,
Integrated Enterprise Excellence: Going Beyond Lean Six Sigma and the Balanced Scorecard
(Breyfogle 2008d) provides a high-level view of the IEE system and its benefits. Integrated
Enterprise Excellence Volume I - The Basics: Golfing Buddies Go Beyond Lean Six Sigma and
the Balanced Scorecard (Breyfogle 2008a) contrasts several measurement and improvement
systems in a novel format, illustrating the benefit of IEE.This volume is not a quick-read book that
has no future usefulness. My intent is that this how-to volume will be frequently referenced by
practitioners and management to gain insight to what could be done to improve their existing
enterprise management system. Since I am not sure about the reader’s background relative to
their understanding of key points in the two previously described books (Breyfogle 2008a and
2008d), in Part I of this Volume I reiterate important fundamental concepts that were described
in these books.Part II of this volume provides a step-by-step execution sequencing of the E-
DMAIC process steps. For readers who want to immediately proceed to a description of the
framework and execution of the overall E-DMAIC system, Part II is the place to start.Since
readers have various needs and backgrounds, I thought it was important to provide a foundation
so everyone would begin reading the E-DMAIC Part II portion of this book with a similar
understanding about management systems and the shortcomings of commonly used metrics
and improvement strategies. In addition, I thought it was also important to provide a high-level



view of IEE and leadership needs.I addressed these needs in the following Part I chapters.
Readers can choose to read the chapters that best address their specific needs:The appendix
Part III tool listings were positioned in this volume so that the overall E-DMAIC description ow
was not disrupted. Readers who are unfamiliar with a particular described tool can reference that
part of the volume as needed.1.3 Integrated Enterprise Excellence (IEE)Learning disabilities are
tragic in children, but fatal in organizations. Because of these disabilities, few corporations live
half as long as a person; most die before they reach the age of forty (Senge 1990). This series of
volumes describes an Integrated Enterprise Process Excellence (IEE) system, which allows a
company to transition to a learning organization that defies the odds and overcome learning
disabilities to achieve enterprise excellence.In this system, an organization builds upon what it
has done right and wrong in the past so that in the future, it becomes more profitable and better
meets customer needs. Through this approach, an organization evolves into a learning
organization, which has aligned organizational activities leading to improved effectiveness and
efficiencies that positively impact the bottom line. IEE takes Lean Six Sigma and scorecards to
the next level.Everyone within a business should be focusing his/her efforts toward creating M
ore C ustomers and C ash. The E xistence and E xcellence of organizations depend on it; i.e.,
E= MC2, the same formula as Albert Einstein’s famous equation. However, in reality, people can
often be very busy and are far from achieving the three R s of business: everyone doing the
Right things and doing them Right at the Right time throughout the organization, from an
enterprise process point of view. Organizations can have a very difficult time orchestrating
activities so that all personnel are in step to the rhythm that is necessary to obtain their business
objectives and goals.When we think about accomplishing activities in the workplace, we might
immediately think of the phrase “What you measure is what you get” as being the corner stone
for this organizational orchestration. However, we must be careful. Data collection procedures
and report-out formats can stimulate the wrong activities. I prefer to paraphrase this statement
as “What and how you measure can stimulate what you get.”Data collection procedures and
report-out formats can stimulate the wrong activities.Data collection procedures and report-out
formats can stimulate the wrong activities.Traditional management metrics often include tabular
reporting and perhaps classic trend and bar charts. Management can also use a scorecard
system to monitor and track both financial and nonfinancial areas of the business against
measurement goals established for each of these metrics. With this scorecard approach, metric
owners are tracked against and are responsible for achieving established goals for their metrics.
These goals might be part of the balanced scorecard (Kaplan and Norton 1992) system, where
the four perspectives of financial, customer, internal business process, and learning & growth
are to be addressed throughout the organization.Scorecard balance is important because if
there is not balance, one metric could be getting more focus than another, which can lead to
problems. However, the natural balance described later in this volume is much more powerful
than forcing a structure throughout the business via an organizational chart, which can change
over time. In addition, the balanced scorecard system can lead to the suboptimization of



processes, which can be detrimental to the enterprise as a whole.Volumes in this series
reference the system for enhancing scorecards and more as Integrated Enterprise Excellence or
IEE. IEE goes beyond Lean Six Sigma and the balanced scorecard. In these volumes, tools and
the overall thought process are presented in a step-by-step format that begins with the
enterprise process and leads to the specifics of selecting and executing process improvement
projects that are in true alignment with business goals.IEE provides an enhanced scorecard and
improvement project execution roadmap system. Included roadmaps provide a true integration
of Lean and Six Sigma tools within the traditional define-measure-analyze-improve-control
(DMAIC) roadmap. These roadmap steps are not only followed at the project execution level but
also at the enterprise level as well. This volume focuses on applying the DMAIC roadmap at the
enterprise level. Volume 3 focuses on applying the roadmap at the project execution level. In this
volume, the reader is referred to Volume 3, when appropriate, for more details on a project
execution topic or tool instructional details.Figure 4.2 illustrates the overall IEE system roadmap,
which is introduced in this series of volumes. In this system, an Enterprise (process) E-DMAIC
roadmap (center figure five-step sequence) has linkage in the improve phase to the
improvement Project P-DMAIC roadmap (bottom five-step sequence) or design project define-
measure-analyze-design-verify (DMADV) roadmap (top five-step sequence).In IEE, the value
chain (see Figure 7.1) describes in flowchart fashion both primary and support organizational
activities and their accompanying 30,000-foot-level or satellite-level metrics. Example primary
activity flow is develop product—market product—sell product—produce product—invoice/
collect payments—report satellite-level metrics. Example support activities include IT, finance,
HR, labor relations, safety & environment, and legal.In this system, organizational value-chain
metrics improvement needs pull for project creation for either process improvement or design
projects that are in true alignment with business needs (see Glossary “pull for project creation”,
plus Figures 4.9 and 4.10).This volume describes the advantage of this enterprise process
measurement pull system for project selection over traditional Lean Six Sigma implementations
where there is a push for project creation; i.e., “let’s list potential projects and decide which
project to work on first” (see Glossary “push for project creation”).The flow of this series volume
will follow the overall thought process of evaluating the enterprise process (E-DMAIC) to the
mechanics of executing a specific improvement project (P-DMAIC), as illustrated in Figure 4.2. I
will highlight the benefits of Six Sigma and Lean tools that are most applicable and challenge
some of the traditional Six Sigma/Lean Six Sigma techniques that can lead to questionable
results. I will also expand on other techniques that are beyond the boundaries of these
methodologies.This volume describes how to select and track the right measures within a
company so that Lean/Six Sigma efforts best meet the strategic needs of the business and
reduce day-to-day fire-fighting activities of the organization. This volume describes the
infrastructure for selecting and managing projects within an organization. Volume 3 describes
the P-DMAIC project execution roadmap for executing Lean/Six Sigma projects so that the most
appropriate Lean or Six Sigma tool is used when executing both manufacturing and



transactional projects. All size organizations can reap very large benefits from this pragmatic
approach to implementing Six Sigma/Lean Six Sigma, no matter if the organization is in the
manufacturing, service, or development area.The strategies and techniques described in this
volume are consistent and aligned with the philosophies of such quality authorities as W.
Edwards Deming, J. M. Juran, Walter Shewhart, Genichi Taguchi, Kaoru Ishikawa, and others.
Implementing Six Sigma (Breyfogle 2003a) described the integration of these methods with
initiatives such as ISO-9000, Malcolm Baldrige Award, Shingo prize, and GE Work-Out.In my
opinion, the Malcolm Baldrige award and Shingo prize are the result of high score achievement
tests. IEE is an enabling business system that can not only dramatically help achieve business
goals but also help create an infrastructure for achieving the Malcolm Baldrige Award and
Shingo prize.1.4 HistoryImagine a product or service provided by a company that is mired in
cumbersome processes and administered by complicated, bureaucratic controls intended to
reduce errors and improve the quality of output (Watson 2006). Customers are the primary
source of error detection. Improvements are initiated only to address known defects, which have,
in most cases, been identified due to a customer complaint.Resources and timelines for delivery
and rework are seldom deemed adequate. Suppliers are left guessing at schedules, priorities,
and specifications. Decision making is inconsistent. Standard operating procedures and training
are available, but are so outdated and time-consuming that they are generally regarded as
worthless. Knowledge of how processes really work exists only in the minds and experience of
workers who have long been conditioned by the mantra “whatever it takes, get it done.” Rework
and waste are extensive. Rules and requirements contribute to, rather than clarify, the noise of
the process.In this setting, it is impossible to know with certainty the causes of defects, partly
because there is no systematic method in place to identify, report, analyze, and address the
problems. Over time, goals are set to improve quality, but little happens in that direction. Each
year brings a new round of budget cuts, or worse, targeted efforts to reach financial goals
through the manipulation of costs and accounting.Finally, out of luck or desperation, the
company identifies an opportunity to put an end to the waste and confusion. True customer
requirements are incorporated into the design and delivery of every product and service.
Processes are simplified and standardized, and defects are reliably identified and measured
before escaping to the next step or to the customer, without the use of extensive inspection and
quality controls. Excursions from expected results are predictable and are addressed, often in
advance, in a methodical, statistically measured way.While this might sound like a set of
circumstances facing any contemporary company, it exactly reflects business conditions faced
by our predecessors since the start of the industrial revolution, and it is to those conditions that
we can trace the origins of the quality and lean movement (Berger et al. 2002, Strategosinc
2006, Vitalentusa 2006):1.5 Deming’s Seven Deadly Diseases and Fourteen Points for
ManagementDr. Deming’s concepts provided the foundation for IEE. It was he who emphasized
that the key to quality improvement was in the hands of management. Dr. Deming demonstrated
that most problems are the result of the system and not of employees. He used statistical quality



control techniques to identify special and common cause conditions, in which common cause
was the result of systematic variability, while special cause was erratic and unpredictable. He
described the seven deadly diseases of the workplace and fourteen points for
management.Based on many years of experience, I have found Dr. Deming’s philosophy to be a
powerful guiding light to build a long-lasting system that can make companies more competitive.
Below is a listing of Dr. Deming’s seven deadly diseases and his original fourteen points for
management. These two listings summarize Dr. Deming’s basic philosophy. This series of
volumes provides a how-to guide for implementing his methodologies.The following are Dr.
Deming’s seven deadly diseases:The following are Dr. Deming’s original fourteen points for
management with discussion (Deming 1982):1. Create constancy of purpose toward
improvement of product and service, with the aim to become competitive and to stay in business
and to provide jobs.”1. Create constancy of purpose toward improvement of product and service,
with the aim to become competitive and to stay in business and to provide jobs.”For the
company that wants to stay in business, the two general types of problems that exist are the
problems of today and the problems of tomorrow. It is easy to become wrapped up with the
problems of today, but the problems of the future demand, first and foremost, constancy of
purpose and dedication to keep the company alive. Decisions need to be made to cultivate
innovation, fund research and education, and improve the product design and service,
remembering that the customer is the most important part of the production line.For the
company that wants to stay in business, the two general types of problems that exist are the
problems of today and the problems of tomorrow. It is easy to become wrapped up with the
problems of today, but the problems of the future demand, first and foremost, constancy of
purpose and dedication to keep the company alive. Decisions need to be made to cultivate
innovation, fund research and education, and improve the product design and service,
remembering that the customer is the most important part of the production line.For the
company that wants to stay in business, the two general types of problems that exist are the
problems of today and the problems of tomorrow. It is easy to become wrapped up with the
problems of today, but the problems of the future demand, first and foremost, constancy of
purpose and dedication to keep the company alive. Decisions need to be made to cultivate
innovation, fund research and education, and improve the product design and service,
remembering that the customer is the most important part of the production line.2. “Adopt the
new philosophy. We are in a new economic age. Western management must awaken to the
challenge, must learn their responsibilities, and take on leadership for change.”2. “Adopt the new
philosophy. We are in a new economic age. Western management must awaken to the
challenge, must learn their responsibilities, and take on leadership for change.”Government
regulations and antitrust activities need to be changed to support the well-being of people.
Commonly accepted levels of mistakes and defects can no longer be tolerated. People must
receive effective training so that they understand their job and also understand that they should
not be afraid to ask for assistance when it is needed. Supervision must be adequate and



effective. Management must be rooted in the company and must not job-hop between positions
within a company.Government regulations and antitrust activities need to be changed to support
the well-being of people. Commonly accepted levels of mistakes and defects can no longer be
tolerated. People must receive effective training so that they understand their job and also
understand that they should not be afraid to ask for assistance when it is needed. Supervision
must be adequate and effective. Management must be rooted in the company and must not job-
hop between positions within a company.Government regulations and antitrust activities need to
be changed to support the well-being of people. Commonly accepted levels of mistakes and
defects can no longer be tolerated. People must receive effective training so that they
understand their job and also understand that they should not be afraid to ask for assistance
when it is needed. Supervision must be adequate and effective. Management must be rooted in
the company and must not job-hop between positions within a company.3. “Cease dependence
on inspection to achieve quality. Eliminate the need for inspection on a mass basis by building
quality into the product in the first place.”3. “Cease dependence on inspection to achieve quality.
Eliminate the need for inspection on a mass basis by building quality into the product in the first
place.”Inspection is too late, ineffective, and costly. It is too late to react to the quality of a product
when the product leaves the door. Quality comes not from inspection but from improving the
production process. Corrective actions are not inspection, scrap, downgrading, and rework on
the process.Inspection is too late, ineffective, and costly. It is too late to react to the quality of a
product when the product leaves the door. Quality comes not from inspection but from improving
the production process. Corrective actions are not inspection, scrap, downgrading, and rework
on the process.Inspection is too late, ineffective, and costly. It is too late to react to the quality of
a product when the product leaves the door. Quality comes not from inspection but from
improving the production process. Corrective actions are not inspection, scrap, downgrading,
and rework on the process.4. “End the practice of awarding business on the basis of price tag.
Instead, minimize total cost. Move toward a single supplier for any one item, on a long-term
relationship of loyalty and trust.”4. “End the practice of awarding business on the basis of price
tag. Instead, minimize total cost. Move toward a single supplier for any one item, on a long-term
relationship of loyalty and trust.”Price and quality go hand in hand. Trying to drive down the price
of anything purchased without regard to quality and service can drive good suppliers and good
service out of business. Single-source suppliers are desirable for many reasons. For example, a
single-source supplier can become innovative and develop an economy in the production
process that can only result from a long-term relationship with the purchaser. Lot-to-lot variability
within a one-supplier process is often enough to disrupt the purchaser’s process. Only additional
variation can be expected with two suppliers. To qualify a supplier as a source for parts in a
manufacturing process, perhaps it is better first to discard manuals that may have been used as
guidelines by unqualified examiners to rate suppliers. Instead, suppliers could be asked to
present evidence of active involvement of management, encouraging the application of many of
the IEE concepts discussed in this volume. Special note should be given to the methodology



used for continual process improvement.Price and quality go hand in hand. Trying to drive down
the price of anything purchased without regard to quality and service can drive good suppliers
and good service out of business. Single-source suppliers are desirable for many reasons. For
example, a single-source supplier can become innovative and develop an economy in the
production process that can only result from a long-term relationship with the purchaser. Lot-to-
lot variability within a one-supplier process is often enough to disrupt the purchaser’s process.
Only additional variation can be expected with two suppliers. To qualify a supplier as a source for
parts in a manufacturing process, perhaps it is better first to discard manuals that may have
been used as guidelines by unqualified examiners to rate suppliers. Instead, suppliers could be
asked to present evidence of active involvement of management, encouraging the application of
many of the IEE concepts discussed in this volume. Special note should be given to the
methodology used for continual process improvement.Price and quality go hand in hand. Trying
to drive down the price of anything purchased without regard to quality and service can drive
good suppliers and good service out of business. Single-source suppliers are desirable for many
reasons. For example, a single-source supplier can become innovative and develop an economy
in the production process that can only result from a long-term relationship with the purchaser.
Lot-to-lot variability within a one-supplier process is often enough to disrupt the purchaser’s
process. Only additional variation can be expected with two suppliers. To qualify a supplier as a
source for parts in a manufacturing process, perhaps it is better first to discard manuals that may
have been used as guidelines by unqualified examiners to rate suppliers. Instead, suppliers
could be asked to present evidence of active involvement of management, encouraging the
application of many of the IEE concepts discussed in this volume. Special note should be given
to the methodology used for continual process improvement.5. “Improve constantly and forever
the system of production and service, to improve quality and productivity, and thus constantly
decrease costs.”5. “Improve constantly and forever the system of production and service, to
improve quality and productivity, and thus constantly decrease costs.”There is a need for
constant improvement in test methods and for a better understanding of how the customer uses
and misuses a product. In the past, American companies have often worried about meeting
specifications, while the Japanese have worried about uniformity, i.e., reducing variation about
the nominal value. Continual process improvement can take many forms. For example, never-
ending improvement in the manufacturing process means that work must be done continually
with suppliers to improve their processes. It is important to note that, like depending on
inspection, putting out fires is not a process improvement.There is a need for constant
improvement in test methods and for a better understanding of how the customer uses and
misuses a product. In the past, American companies have often worried about meeting
specifications, while the Japanese have worried about uniformity, i.e., reducing variation about
the nominal value. Continual process improvement can take many forms. For example, never-
ending improvement in the manufacturing process means that work must be done continually
with suppliers to improve their processes. It is important to note that, like depending on



inspection, putting out fires is not a process improvement.There is a need for constant
improvement in test methods and for a better understanding of how the customer uses and
misuses a product. In the past, American companies have often worried about meeting
specifications, while the Japanese have worried about uniformity, i.e., reducing variation about
the nominal value. Continual process improvement can take many forms. For example, never-
ending improvement in the manufacturing process means that work must be done continually
with suppliers to improve their processes. It is important to note that, like depending on
inspection, putting out fires is not a process improvement.6. “Institute training on the job.”6.
“Institute training on the job.”Management needs training to learn about all aspects of the
company from incoming materials to customer needs, including the impact that process
variation has on what is done within the company. Management must understand the problems
the worker has in performing his or her tasks satisfactorily. A large obstacle exists in training and
leadership when there are flexible standards for acceptable work. The standard may often be
most dependent on whether a foreperson is having difficulty in meeting a daily production quota.
It should be noted that money and time spent would be ineffective unless the inhibitors to good
work are removed.Management needs training to learn about all aspects of the company from
incoming materials to customer needs, including the impact that process variation has on what
is done within the company. Management must understand the problems the worker has in
performing his or her tasks satisfactorily. A large obstacle exists in training and leadership when
there are flexible standards for acceptable work. The standard may often be most dependent on
whether a foreperson is having difficulty in meeting a daily production quota. It should be noted
that money and time spent would be ineffective unless the inhibitors to good work are
removed.Management needs training to learn about all aspects of the company from incoming
materials to customer needs, including the impact that process variation has on what is done
within the company. Management must understand the problems the worker has in performing
his or her tasks satisfactorily. A large obstacle exists in training and leadership when there are
flexible standards for acceptable work. The standard may often be most dependent on whether
a foreperson is having difficulty in meeting a daily production quota. It should be noted that
money and time spent would be ineffective unless the inhibitors to good work are removed.7.
“Institute leadership. The aim of supervision should be to help people and machines and
gadgets to do a better job.”7. “Institute leadership. The aim of supervision should be to help
people and machines and gadgets to do a better job.”Supervision by management is in need of
overhaul, as well as supervision of production workers. Management should lead, not supervise.
Leaders must know the work that they supervise. They must be empowered and directed to
communicate and to act on conditions that need correction. They must learn to fix the process
and not react to every fault as if it were a special cause, which can lead to a higher defect
rate.Supervision by management is in need of overhaul, as well as supervision of production
workers. Management should lead, not supervise. Leaders must know the work that they
supervise. They must be empowered and directed to communicate and to act on conditions that



need correction. They must learn to fix the process and not react to every fault as if it were a
special cause, which can lead to a higher defect rate.Supervision by management is in need of
overhaul, as well as supervision of production workers. Management should lead, not supervise.
Leaders must know the work that they supervise. They must be empowered and directed to
communicate and to act on conditions that need correction. They must learn to fix the process
and not react to every fault as if it were a special cause, which can lead to a higher defect rate.8.
“Drive out fear, so that everyone may work effectively for the company.”8. “Drive out fear, so that
everyone may work effectively for the company.”No one can give his best performance unless he
feels secure. Employees should not be afraid to express their ideas or ask questions. Fear can
take many forms, resulting in impaired performance and padded figures. Industries should
embrace new knowledge because it can yield better job performance and should not be fearful
of this knowledge because it could disclose some of their failings.No one can give his best
performance unless he feels secure. Employees should not be afraid to express their ideas or
ask questions. Fear can take many forms, resulting in impaired performance and padded figures.
Industries should embrace new knowledge because it can yield better job performance and
should not be fearful of this knowledge because it could disclose some of their failings.No one
can give his best performance unless he feels secure. Employees should not be afraid to
express their ideas or ask questions. Fear can take many forms, resulting in impaired
performance and padded figures. Industries should embrace new knowledge because it can
yield better job performance and should not be fearful of this knowledge because it could
disclose some of their failings.9. “Break down barriers between departments. People in
research, design, sales, and production must work as a team to foresee problems of production
and use that may be encountered with the product or service.”9. “Break down barriers between
departments. People in research, design, sales, and production must work as a team to foresee
problems of production and use that may be encountered with the product or service.”Teamwork
is needed throughout the company. Everyone in design, sales, manufacturing, etc., can be doing
superb work, and yet the company can be failing. Why? Functional areas are suboptimizing their
own work and not working as a team for the company. Many types of problems can occur when
communication is poor. For example, service personnel working with customers know a great
deal about their products, but there is often no routine procedure for disseminating this
information.Teamwork is needed throughout the company. Everyone in design, sales,
manufacturing, etc., can be doing superb work, and yet the company can be failing. Why?
Functional areas are suboptimizing their own work and not working as a team for the company.
Many types of problems can occur when communication is poor. For example, service personnel
working with customers know a great deal about their products, but there is often no routine
procedure for disseminating this information.Teamwork is needed throughout the company.
Everyone in design, sales, manufacturing, etc., can be doing superb work, and yet the company
can be failing. Why? Functional areas are suboptimizing their own work and not working as a
team for the company. Many types of problems can occur when communication is poor. For



example, service personnel working with customers know a great deal about their products, but
there is often no routine procedure for disseminating this information.10. “Eliminate slogans,
exhortations, and targets for the work force asking for zero defects and new levels of
productivity.”10. “Eliminate slogans, exhortations, and targets for the work force asking for zero
defects and new levels of productivity.”Such exhortations only create adversary relationships, as
the bulk of the causes of low quality and low productivity belongs to the system and thus lies
beyond the power of the work force. Exhortations, posters, targets, and slogans are directed at
the wrong people, causing general frustration and resentment. Posters and charts do not
consider the fact that most trouble comes from the basic process. Management needs to learn
that its main responsibility should be to improve the process and remove any special causes for
defects found by statistical methods. Goals need to be set by an individual for the individual, but
numerical goals set for other people without a road map to reach the objective have an opposite
effect.Such exhortations only create adversary relationships, as the bulk of the causes of low
quality and low productivity belongs to the system and thus lies beyond the power of the work
force. Exhortations, posters, targets, and slogans are directed at the wrong people, causing
general frustration and resentment. Posters and charts do not consider the fact that most trouble
comes from the basic process. Management needs to learn that its main responsibility should be
to improve the process and remove any special causes for defects found by statistical methods.
Goals need to be set by an individual for the individual, but numerical goals set for other people
without a road map to reach the objective have an opposite effect.Such exhortations only create
adversary relationships, as the bulk of the causes of low quality and low productivity belongs to
the system and thus lies beyond the power of the work force. Exhortations, posters, targets, and
slogans are directed at the wrong people, causing general frustration and resentment. Posters
and charts do not consider the fact that most trouble comes from the basic process.
Management needs to learn that its main responsibility should be to improve the process and
remove any special causes for defects found by statistical methods. Goals need to be set by an
individual for the individual, but numerical goals set for other people without a road map to reach
the objective have an opposite effect.11a. “Eliminate work standards (quotas) on the factory
floor. Substitute leadership.”11a. “Eliminate work standards (quotas) on the factory floor.
Substitute leadership.”Never-ending improvement is incompatible with a quota. Work standards,
incentive pay, rates, and piecework are manifestations of management’s lack of understanding,
which leads to inappropriate supervision. Pride of workmanship needs to be encouraged, while
the quota system needs to be eliminated. Whenever work standards are replaced with
leadership, quality and productivity increase substantially, and people are happier on their
jobs.Never-ending improvement is incompatible with a quota. Work standards, incentive pay,
rates, and piecework are manifestations of management’s lack of understanding, which leads to
inappropriate supervision. Pride of workmanship needs to be encouraged, while the quota
system needs to be eliminated. Whenever work standards are replaced with leadership, quality
and productivity increase substantially, and people are happier on their jobs.Never-ending



improvement is incompatible with a quota. Work standards, incentive pay, rates, and piecework
are manifestations of management’s lack of understanding, which leads to inappropriate
supervision. Pride of workmanship needs to be encouraged, while the quota system needs to be
eliminated. Whenever work standards are replaced with leadership, quality and productivity
increase substantially, and people are happier on their jobs.11b. “Eliminate management by
objective. Eliminate management by numbers, numerical goals. Substitute leadership.”11b.
“Eliminate management by objective. Eliminate management by numbers, numerical goals.
Substitute leadership.”Goals such as “improve productivity by 4 percent next year” without a
method are a burlesque. The data tracking these targets are often questionable. Moreover, a
natural fluctuation in the right direction is often interpreted as success, while small fluctuation in
the opposite direction causes a scurry for explanations. If there is a stable process, a goal is not
necessary because the output level will be what the process produces. A goal beyond the
capability/performance of the process will not be achieved. A manager must understand the
work that is to be done in order to lead and manage the sources for improvement. New
managers often short-circuit this process and focus instead on outcome (e.g., getting reports on
quality, proportion defective, inventory, sales, and people).Goals such as “improve productivity
by 4 percent next year” without a method are a burlesque. The data tracking these targets are
often questionable. Moreover, a natural fluctuation in the right direction is often interpreted as
success, while small fluctuation in the opposite direction causes a scurry for explanations. If
there is a stable process, a goal is not necessary because the output level will be what the
process produces. A goal beyond the capability/performance of the process will not be
achieved. A manager must understand the work that is to be done in order to lead and manage
the sources for improvement. New managers often short-circuit this process and focus instead
on outcome (e.g., getting reports on quality, proportion defective, inventory, sales, and
people).Goals such as “improve productivity by 4 percent next year” without a method are a
burlesque. The data tracking these targets are often questionable. Moreover, a natural
fluctuation in the right direction is often interpreted as success, while small fluctuation in the
opposite direction causes a scurry for explanations. If there is a stable process, a goal is not
necessary because the output level will be what the process produces. A goal beyond the
capability/performance of the process will not be achieved. A manager must understand the
work that is to be done in order to lead and manage the sources for improvement. New
managers often short-circuit this process and focus instead on outcome (e.g., getting reports on
quality, proportion defective, inventory, sales, and people).12a. “Remove barriers that rob the
hourly worker(s) of their right to pride of workmanship.”12a. “Remove barriers that rob the hourly
worker(s) of their right to pride of workmanship.”The responsibility of supervisors must be
changed from sheer numbers to quality. In many organizations, the hourly worker becomes a
commodity. He may not even know whether he will be working next week. Management can face
declining sales and increased costs of almost everything, but it is often helpless in facing the
problems of personnel. The establishment of employee involvement and of participation plans



has been a smoke screen. Management needs to listen and to correct process problems that
are robbing the worker of pride of workmanship.The responsibility of supervisors must be
changed from sheer numbers to quality. In many organizations, the hourly worker becomes a
commodity. He may not even know whether he will be working next week. Management can face
declining sales and increased costs of almost everything, but it is often helpless in facing the
problems of personnel. The establishment of employee involvement and of participation plans
has been a smoke screen. Management needs to listen and to correct process problems that
are robbing the worker of pride of workmanship.The responsibility of supervisors must be
changed from sheer numbers to quality. In many organizations, the hourly worker becomes a
commodity. He may not even know whether he will be working next week. Management can face
declining sales and increased costs of almost everything, but it is often helpless in facing the
problems of personnel. The establishment of employee involvement and of participation plans
has been a smoke screen. Management needs to listen and to correct process problems that
are robbing the worker of pride of workmanship.12b. “Remove barriers that rob people in
management and in engineering of their right to pride of workmanship.”12b. “Remove barriers
that rob people in management and in engineering of their right to pride of workmanship.”This
means, inter alia, abolishment of the annual or merit rating and of managing by objective. Merit
rating rewards people who are doing well in the system; however, it does not reward attempts to
improve the system. The performance appraisal erroneously focuses on the end product rather
than on leadership to help people. People who are measured by counting are deprived of pride
of workmanship. The indexes for these measurements can be ridiculous. For example, an
individual is rated on the number of meetings he or she attends; hence, in negotiating a contract,
the worker increases the number of meetings needed to reach a compromise. One can get a
good rating for firefighting because the results are visible and quantifiable, while another person
only satisfied minimum requirements because he or she did the job right the first time; in other
words, mess up your job, and correct it later to become a hero. A common fallacy is the
supposition that it is possible to rate people by putting them in rank order from last year’s
performance. There are too many combinations of forces involved: the worker, coworkers, noise,
and confusion. Apparent differences in the ranking of personnel will arise almost entirely from
these factors in the system. A leader needs to be not a judge but a colleague and counselor who
leads and learns with his or her people on a day-to-day basis. In absence of numerical data, a
leader must make subjective judgment when discovering who, if any, of his or her people are
outside the system, either on the good or the bad side, or within the system.This means, inter
alia, abolishment of the annual or merit rating and of managing by objective. Merit rating rewards
people who are doing well in the system; however, it does not reward attempts to improve the
system. The performance appraisal erroneously focuses on the end product rather than on
leadership to help people. People who are measured by counting are deprived of pride of
workmanship. The indexes for these measurements can be ridiculous. For example, an
individual is rated on the number of meetings he or she attends; hence, in negotiating a contract,



the worker increases the number of meetings needed to reach a compromise. One can get a
good rating for firefighting because the results are visible and quantifiable, while another person
only satisfied minimum requirements because he or she did the job right the first time; in other
words, mess up your job, and correct it later to become a hero. A common fallacy is the
supposition that it is possible to rate people by putting them in rank order from last year’s
performance. There are too many combinations of forces involved: the worker, coworkers, noise,
and confusion. Apparent differences in the ranking of personnel will arise almost entirely from
these factors in the system. A leader needs to be not a judge but a colleague and counselor who
leads and learns with his or her people on a day-to-day basis. In absence of numerical data, a
leader must make subjective judgment when discovering who, if any, of his or her people are
outside the system, either on the good or the bad side, or within the system.This means, inter
alia, abolishment of the annual or merit rating and of managing by objective. Merit rating rewards
people who are doing well in the system; however, it does not reward attempts to improve the
system. The performance appraisal erroneously focuses on the end product rather than on
leadership to help people. People who are measured by counting are deprived of pride of
workmanship. The indexes for these measurements can be ridiculous. For example, an
individual is rated on the number of meetings he or she attends; hence, in negotiating a contract,
the worker increases the number of meetings needed to reach a compromise. One can get a
good rating for firefighting because the results are visible and quantifiable, while another person
only satisfied minimum requirements because he or she did the job right the first time; in other
words, mess up your job, and correct it later to become a hero. A common fallacy is the
supposition that it is possible to rate people by putting them in rank order from last year’s
performance. There are too many combinations of forces involved: the worker, coworkers, noise,
and confusion. Apparent differences in the ranking of personnel will arise almost entirely from
these factors in the system. A leader needs to be not a judge but a colleague and counselor who
leads and learns with his or her people on a day-to-day basis. In absence of numerical data, a
leader must make subjective judgment when discovering who, if any, of his or her people are
outside the system, either on the good or the bad side, or within the system.13. “Institute a
vigorous program of education and self-improvement.”13. “Institute a vigorous program of
education and self-improvement.”An organization needs good people who are improving with
education. Management should be encouraging everyone to get additional education and
engage in self-improvement.An organization needs good people who are improving with
education. Management should be encouraging everyone to get additional education and
engage in self-improvement.An organization needs good people who are improving with
education. Management should be encouraging everyone to get additional education and
engage in self-improvement.14. “Put everybody in the company to work to accomplish the
transformation. The transformation is everybody’s job.”14. “Put everybody in the company to
work to accomplish the transformation. The transformation is everybody’s job.”Management
needs to take action to accomplish the transformation. To do this, first consider that every job



and activity is part of a process. A flow diagram breaks a process into stages. Questions then
need to be asked about what changes could be made at each stage to improve the
effectiveness of other upstream or downstream stages. Everyone can be a part of the team effort
to improve the input and output of the stages. Everyone on a team has a chance to contribute
ideas and plans. A team has an aim and goal toward meeting the needs of the
customer.Management needs to take action to accomplish the transformation. To do this, first
consider that every job and activity is part of a process. A flow diagram breaks a process into
stages. Questions then need to be asked about what changes could be made at each stage to
improve the effectiveness of other upstream or downstream stages. Everyone can be a part of
the team effort to improve the input and output of the stages. Everyone on a team has a chance
to contribute ideas and plans. A team has an aim and goal toward meeting the needs of the
customer.Management needs to take action to accomplish the transformation. To do this, first
consider that every job and activity is part of a process. A flow diagram breaks a process into
stages. Questions then need to be asked about what changes could be made at each stage to
improve the effectiveness of other upstream or downstream stages. Everyone can be a part of
the team effort to improve the input and output of the stages. Everyone on a team has a chance
to contribute ideas and plans. A team has an aim and goal toward meeting the needs of the
customer.1.6 Organization Management and Quality LeadershipManagement structure can
discourage effective decision-making (Scholtes 1988). American managers have often
conducted much of their business through an approach that is sometimes called management
by results. This type of management tends to focus only on the end result: process yield, gross
margin, sales dollars, and return on investment. In most organizations, emphasis is placed on a
chain of command with a hierarchy of standards, objectives, controls, and accountability.
Objectives are translated into work standards or quotas that guide the performance of
employees. Use of these numerical goals can cause short-term thinking, misdirected focus on
fear (e.g., of a poor job performance rating), fudging the numbers, internal conflict, and
blindness to customer concerns. This type of management is said to be like trying to keep a dog
happy by forcibly wagging its tail.Enron and WorldCom epitomized this type of management
focus at the beginning of the 21st century, where focus was given to achieving a single point
calendar-based goal, even if it led to questionable accounting practices and ethics issues. The
reason for the failure of these two companies and others that have been involved in similar
situations is no doubt complex and controversial. Table 1.1 is a simplistic attempt to provide
readers who are not familiar with these high profile corporate failures a generalization of some of
the things that went wrong in these companies.Because of these corporate problems Sarbanes-
Oxley (SOX) legislation act was created in 2002 (see Appendix Section C.1) partly in response
to high profile corporate financial scandals. SOX is now costing companies a huge percentage
of their total revenue to manage and can often lead to the creation of less efficient processes so
that no issues later surface.The Enron/WorldCom form of management is in contrast to focusing
on managing and improving the day-to-day activities, which later lead to an improved response.



The Enron and WorldCom management style can lead to the downfall of companies, where
executives spend time behind bars. One conjecture for this happening is that Enron groupthink
created an environment where otherwise unacceptable ethics were rewarded.Ask yourself
whether you think that all the unethical MBAs migrated to Enron or whether Enron created the
unethical behavior. I believe the management system in Enron created the unethical behavior. In
Enron, executive management had to do whatever it took to meet the numbers. Enron lacked
metrics that gave a true picture of what was happening. This resulted in a smoke and mirror
system which had integrity issues relative to the handling of business challenges. In addition,
this system encouraged executive management to have no respect for either the financial or the
general well being of others inside and outside the company. In this series of volumes, I make
reference to the result of this management style as the Enron effect.Not all management by
results behavior is as severe as that of Enron; however, this generic behavior has occurred to
lesser extremes in other company; i.e., things occur which are not consistent with the long-term
health of the company. For example, Krispy Kreme shipped donuts that they knew would be
returned so that their quarterly financial objectives would be met (Lloyd 2005). The Enron
problem and other similar management-style problems would not occur if a no-nonsense
governance system were in place with a metric system that discouraged playing games with the
numbers.This series of volumes describe the IEE system, which can help organizations move
toward an orchestration so that everyone is doing the right things and doing them right at the
right time. The IEE system provides the framework for this to occur using, among other things,
an integration of a no-nonsense 30,000-foot-level metric system with the business’ value chain.
IEE integrates the standardization of processes with a system to face waste reduction and
business improvement issues head-on.Quality leadership is an alternative that emphasizes
results by working on methods. In this type of management, work process are studied and
constantly improved so that the final product or service not only meets but also exceeds
customer expectations. The principles of quality leadership are: customer focus; obsession with
quality; effective work structure; a balance of control and freedom, i.e., management in control of
employees yet freedom given to employees; unity of purpose; process defect identification;
teamwork; and education and training. These principles efforts, and a keen regard for the
customer’s interest.Table 1.1 Simplistic High-Level Generalizations of Potential Failure Points for
Five Business Cases (Source: Various Internet Sites) are more conducive to long-term thinking,
correctly directedQuality leadership has a positive return on investment. In 1950, Dr. Deming
described the chain reaction of getting a greater return on investment as: improve
quality→decrease costs→improve productivity→decrease prices→increase market share in
business→provide jobs→increase return on investment. Quality is not something that can be
delegated to others. Management must lead the transformation process.To give quality
leadership, the historical hierarchical management structure needs to be changed to a team
structure that has a more unified purpose. A single person can make some difference in an
organization. However, one person rarely has enough knowledge or experience to understand



everything within a process. Major gains in both quality and productivity can often result when a
team of people pools their skills, talents, and knowledge using an IEE strategy.Teams need to
have a systematic plan to improve the process that creates mistakes/defects, breakdowns/
delays, inefficiencies, and variation. For a given work environment, management needs to create
an atmosphere that supports team effort in all aspects of business. In some organizations,
management may need to create a process that describes hierarchical relationships between
teams, the flow of directives, the transformation of directives into actions and improvements, and
the degree of autonomy and responsibility of the teams. The change to quality leadership can be
very difficult. Transforming an entire organization requires dedication and patience.Realities
dictate that management still needs to meet its numbers in both for-profit and non-profit
organizations. In the past, it seems that the quality leadership movement within an organization
has taken on the spirit of a quality improvement program orchestrated by the quality department.
When there is lack of alignment of quality leadership to the bottom line and other metrics of an
organization, these efforts often are short-lived.What is needed is a results orchestration (RO)
approach that leads to knowledge-centered activity (KCA). Organizations need a system in
which their organizational measurements are aligned with the metric needs of the business.The
IEE approach differs from a traditional management byresults approach in that, with the IEE
approach, management uses satellite-level and 30,000-foot-level metrics to help identify and
manage important business activities. Satellite-level and 30,000-foot-level metrics provide a
high-level time-series scorecard/dashboard of business and operational metrics (see Figures
7.1–7.10), which is not bounded by calendar quarters or years. In addition, for stable processes
these metrics provide a predictive statement.Satellite-level and 30,000-foot-level metrics provide
a high-level time-series scorecard/dashboard of business and operational metrics, which is not
bounded by calendar quarters or years.Satellite-level and 30,000-foot-level metrics provide a
high-level time-series scorecard/dashboard of business and operational metrics, which is not
bounded by calendar quarters or years.Satellite-level metrics are not to replace existing financial
metrics but provide a time-series financial view of the enterprise as a whole over time. This view
can provide insight that is needed to make process improvements that have a long-lasting
positive impact on the business as a whole.Metrics at the 30,000-foot-level can be used to
orchestrate operational activities. These measures, in conjunction with an enterprise value-chain
analysis, can provide insight that leads to the formulation of a strategic plan, which leads to the
creation of projects that are directly aligned to the business goals (see Figure 12.1).When
30,000-foot-level metrics indicate that a common cause problem is prevalent which needs
resolution, management can orchestrate improvement by initiating an IEE project. This can lead
to a different set of management activities. Instead of criticizing someone about not meeting a
numbers goal, management can inquire about the status of the project, perhaps offering helpful
suggestions to overcome organizational barriers to achieve a timelier project completion.With
this RO approach we create a pull for the project creation system, rather than push for project
creation (see Glossary). This implementation approach provides a continuing stimulus for the



sustaining of IEE within an organization, overcoming a problem many companies have
experienced with a traditional rollout of Six Sigma or Lean Six Sigma.The overall IEE structure
still allows for immediate problem containment using methodologies that current exist in an
organization; e.g., the 8 Disciplines or 8D (Breyfogle 2003b). The advantage of using the overall
IEE structure is that this approach encourages the creation of system changes that yield long-
lasting improvements. This activity can be viewed as fire preventive action, which leads to a
reduction in firefighting.The RO approach helps reduce the problems often associated with
traditional management by results. With RO, management focuses not only on creating activities
that are in alignment with the needs of this business but also on actively considering the
capability/performance of the system before actions are created. This re-focus can help
organizations avoid the problems often associated with management by results: short-term
thinking, misguided focus, internal conflict, fudging the figures, greater fear, and blindness to
customer concerns.1.7 Quality Management and PlanningQuality management achieves,
monitors, controls, and improves the functional, financial, and human relationship performance
of the enterprise process. Procedures include mechanisms for allocating, organizing, and
improving resources. Quality management procedures should incorporate quantitative metrics
and other report card criteria that monitor and evaluate the performance of the units and
personnel of the organization (Juran and Godfrey 1999).The purpose of traditional quality
planning is the prevention of defects and validation of designs (Berger et al. 2002). Broad
groupings for quality planning are strategic plans, tactical plans, and operational plans. For
business needs, these groupings can have time lines of:In strategic quality planning,
organizational strengths, weaknesses, opportunities, and threats (SWOT) should be assessed
With this strategic risk analysis, organizations can leverage the strength of the organization,
improve any weaknesses, exploit opportunities, and minimize the potential impact of threats.
Strategic planning should then create the vision, broad goals, and objectives for an organization.
Through this risk assessment, organizations can then optimize their systems as a whole.
Organizations should avoid the optimization of sub-processes, which can be detrimental to the
system as a whole. Within the IEE overall roadmap, strategic planning is addressed in the E-
DMAIC analyze phase, where data analyses are an integral part of the overall process. A
strategic plan then leads to a tactical quality plan.In tactical quality planning, organizations
create specific tasks that have a schedule, along with methods and responsibilities. These plans
are sometimes called advanced quality planning (AQP) or advanced product quality planning
(APQP). AQP ensures that a new product or service will meet customer expectations. Tactical
quality planning is part of the E-DMAIC improve phase. The Process DFSS and Product DFSS
chapters of ImplementingSix Sigma (Breyfogle 2003a) describe a roadmap to accomplish this.In
operational quality planning, we need a system that describes the tasks and procedures for
accomplishing these tasks. In IEE, the value chain can be used to drill down not only the quality
operations noted above (internal audits, inspection, etc.) but also other operating procedures.
These value-chain tasks are documented in the E-DMAIC define phase, where improvements to



these operations are identified and developed through the E-DMAIC analyze and improve
phases.With an IEE implementation, strategic planning leads to doing the right things, and
tactical and operational planning leads to doing those things right. In addition, this approach
leads to a closed-loop assessment, resulting in effective knowledge management of the overall
system document objectives achieved and lessons learned for the identification and creation of
additional opportunities. Results from strategic planning can be tracked at the financial-level
using a satellite-level metric, while tactical and operational results can have a scorecard/
dashboard tracking at the 30,000-foot-level. This strategy is useful not only to implement the
plan through projects but also to help create a strategic and tactical plan that is aligned with
these metrics.1.8 IEE ValuesThe IEE system described in this series of volumes can become an
enabling tool to adopt Dr. Deming’s ideals in business.As past Intel CEO and chairman of the
board, Grove (1999) states, “only the paranoid survive.” IEE is a systematic methodology that
can facilitate this corporate survival without creating the bad stress that often accompanies
paranoia.1.9 Exercises2What are Six Sigma and Lean Six Sigma?The last chapter described
business systems. This chapter provides a high-level view of Six Sigma and Lean Six Sigma.
Unlike IEE, Six Sigma and Lean Six Sigma are not an enterprise business management
system.Six Sigma and Lean Six Sigma are statistical quality performance measurement and
management systems that focus on creating/completing projects which reduce the frequency of
errors.These projects utilize both statistical and non-statistical tools to improve processes,
where emphasis is given to creating projects that have validated financial benefits.Six Sigma
also addresses process improvement relative to voice of the customer (VOC) needs. The
success of Six Sigma deployments is typically touted as a financial project savings total;
however, as discussed later, claims from these finance-validated projects can often be
challenged as to whether they truly impacted the bottom-line organizational benefits
positively.The term sigma (σ), in the name Six Sigma, is a letter in the Greek alphabet used to
describe variability; i.e., standard deviation. The classical Six Sigma unit of measure is defects
per opportunity. Sigma quality level offers an indicator of how often defects are likely to occur,
where a higher sigma quality level indicates a process that is less likely to create defects. A Six
Sigma quality level is said to equate to 3.4 defects per million opportunities (DPMO). Appendix
Section B.1 describes the determination of this number and other sigma quality level
performance level numbers; e.g., 4 sigma quality level equates to 6210 DPMO. A 3.4 ppm
process defect rate is often considered near perfection; hence, a Six Sigma quality level is often
considered a goal.Lean has typically been associated with manufacturing, but the techniques
apply to all business areas. In Lean, focus is given to process speed and efficiency. Lean focus
has been given to the reduction of waste. The seven types of waste frequently referenced with
Lean are overproduction, waiting, transportation, inventory, over-processing, motion, and
defects. More recently some have added people utilization to this list; however, we can expand
the list even further to include wasted space, wasted effort, wasted energy, and so forth.Lean Six
Sigma basically combines the tools, methods, and infrastructure of Six Sigma and Lean.



Companies have reported billions in financial benefits from executing Six Sigma and Lean Six
Sigma projects.2.1 Six Sigma BackgroundWhen Bill Wiggenhorn was senior vice president of
Motorola, he contributed a foreword to the first edition of Implementing Six Sigma (Breyfogle
1999) . The following is a condensed version of his historical perspective about the origination of
Six Sigma at Motorola:The father of Six Sigma was the late Bill Smith, a senior engineer and
scientist. It was Bill who crafted the original statistics and formulas that were the beginning of the
Six Sigma culture. He took his idea and passion for it to our CEO at the time, Bob Galvin. Bob
urged Bill to go forth and do whatever was needed to make Six Sigma the number one
component in Motorola’s culture. Not long afterwards, Senior Vice President Jack Germaine was
named as quality director and charged with implementing Six Sigma throughout the corporation.
He turned to Motorola University to spread the Six Sigma word throughout the company and
around the world. The result was a culture of quality that permeated Motorola and led to a period
of unprecedented growth and sales. The crowning achievement was being recognized with the
Malcolm Baldrige National Quality Award (1988).In the mid 1990s, Jack Welch, the CEO of
General Electric (GE), initiated the implementation of Six Sigma in the company so that the
quality improvement projects were aligned to the needs of the business. This approach to
implementing Six Sigma involves the use of statistical and non-statistical tools within a
structured environment for the purpose of creating knowledge that leads to higher quality
products in less time than the competition. The selection and execution of project after project
that follow a disciplined execution approach led to significant bottom-line benefits to the
company. Many large and small companies have followed GE’s stimulus by implementing
various versions for Six Sigma. Section A.2 of Implementing Six Sigma (Breyfogle 2003a)
provides a summary of a Six Sigma benchmarking study that describes some of these
deployments.2.2 Lean OverviewThe principles of Lean are (1) define customer value, (2) focus
on the value stream, (3) make value flow, (4) let the customer pull product, and (5) pursue
perfection relentlessly. Lean is an answer to a customer need or desire. The product or service is
provided in a timely manner and at an appropriate price. You or I don’t determine value; value is
in the eyes of the customer.Within Lean, we identify the value stream. This might be a process or
series of process steps from concept to launch to production, order to delivery to disposition, or
raw materials to customer receipt to disposal. It consists of steps that add value to a product.
Within Lean, we eliminate steps that do not add value, where a product can be tangible or
intangible.Lean methods assess the operation of the factory and supply chain with an emphasis
on the reduction of wasteful activities. Lean emphasizes the reduction of inconsistencies
associated with manufacturing routings, material handling, storage, lack of communication,
batch production, and so forth. The Toyota production system (TPS), as discussed later, is
usually considered the benchmark for Lean implementation.Lean waste-elimination efforts give
focus to pull scheduling, takt time, and flow production. With pull scheduling, production builds
address what the customer is currently buying, as opposed to long-range forecasts. Takt is
customer demand rate. Processes should be changed so that they run at the customer demand



rate. Flow production involves the elimination of operational movement and waiting with an
emphasis on eliminating batch products/transactions processing.Lean can reduce inventory
value by reducing work in progress (WIP). This can be accomplished by focusing on smaller job
sizes and quicker processing times. By decreasing WIP on the floor, inventory is turned over
more rapidly; i.e., inventory turns are increased.2.3 Lean and Six Sigma OverviewBoth Lean and
Six Sigma have very powerful tools; however, deployments that don’t equally consider Lean and
Six Sigma methodologies are missing out on the benefits of having a complete tool set. This
situation is analogous to someone using a wrench instead of a hammer to drive a nail into a
board. Yes, one could complete the nailing task; however, the job would more difficult than if a
hammer were used. Similarly, a Lean improvement effort to reduce machine defects might not
consider the power of design of experiments (DOE) techniques as a viable tool for defect
reduction if this tool is not part of the practitioner’s tool set.The IEE strategy does not suggest
that Six Sigma be implemented before Lean or Lean be implemented before Six Sigma in an
organization. In this strategy, the preference is to implement Lean and Six Sigma methodologies
at the same time.Lean tool execution is described in Chapters 14 and 36 of Volume 3. Appendix
D of this volume also describes many Lean tools in lesser detail.2.4 Lean Six Sigma
InfrastructureAt the beginning of the 21st century, Six Sigma and Lean evolved into Lean Six
Sigma. Lean Six Sigma integrates the concepts of Lean and Six Sigma; however, organizations
often still have both Lean and Six Sigma camps, where each camp describes its preference or
priority of one of the techniques over the other. Later in this volume I describe the E-DMAIC
system where measurements pull for the right tool, whether the tool is Lean or Six
Sigma.Companies who are implementing Lean Six Sigma create an infrastructure that supports
the completion of projects and delivers significant reported financial benefits. This cannot be
accomplished effectively if there is not a mixture of both core people who are 100% time-
dedicated to the effort and others who receive these responsibilities as part of their current
assignments.In a company-wide deployment, the CEO and other executives decide whether the
company will adopt Lean Six Sigma. They are responsible for shaping the deployment, regularly
monitoring its success, and guiding the use of resources.Champions are executive-level
managers who are responsible for managing and guiding the Lean Six Sigma deployment and
its projects. Business unit managers such as presidents or vice presidents need to work closely
with the champion in the selection of projects that are consistent with their goals. They are
accountable for meeting the CEO’s Lean Six Sigma goals.Process owners (e.g., manufacturing
line managers and service-personnel supervisors) own the processes that are to be improved
through Lean Six Sigma projects. They authorize changes and must be a part of a project
improvement hand-off process. They are the project sponsors who are responsible for getting
the right people involved in training and team meetings.Executives and business unit managers
typically have at least one-day executive overview training, while champions and process
owners typically have three days of training.Practitioner role titles are typically based upon a
martial arts belting structure, where the color of an individual’s belt is dependent upon his/her



skill mastery.Black belts are process improvement practitioners who typically receive four weeks
of training over four months. It is most desirable that black belts are dedicated resources;
however, many organizations utilize part-time resources. During training, black belt trainees lead
the execution of a project that has in-class report-outs and critiques. Between training sessions,
black belt trainees should receive project coaching, which is very important for their success.
They are expected to deliver high quality report-outs to peers, champions, and executives. Upon
course completion, black belts are expected to continue delivering financial beneficial projects;
e.g., 4–6 projects per year with financial benefits of $500,000–$1,000,000. Black belts can
mentor green belts, as described later.Master black belts are black belts who have undertaken
two weeks of advanced training and have a proven track record of delivering results through
various projects and project teams. They should be a dedicated resource to the deployment.
Before they train, master black belts need to be certified in the material that they are to deliver.
Their responsibilities include coaching black belts, monitoring team progress, and assisting
teams when needed.Green belts are part-time practitioners who typically receive two weeks of
training over two months. Their primary focus is on projects that are in their functional area. The
inference that someone becomes a green belt before a black belt should not be made. Business
and personal needs/requirements should influence the decision whether someone becomes a
black belt or green belt. If someone’s job requires a more in-depth skill set, such as the use of
design of experiments (DOE), then the person should be trained as a black belt. Also, at
deployment initiation, black belt training should be conducted first so that this additional skill set
can be used when coaching others.Yellow belts are team members who typically receive three
days of training, which helps them in the effectiveness of their participation in project execution
such as data collection, identifying voice of the customer, and team meetings.Comptrollers, in
my opinion, are typically not involved as much as they should be in the direction of traditional Six
Sigma and Lean Six Sigma deployments and project selection. This shortcoming is addressed
in E-DMAIC.Other recommended team resources include:Information management support aids
with hardware/software procurement and installation for black belts and teams. In addition, the
organization needs to establish data collection systems that are easily reproducible and
reliable.Finance support that helps identify and approves monetary calculations. Including a
finance representative as a team member from the project start can yield the following benefits:
additional savings opportunities, more timely and effective savings review/approval, and higher
probability of sustained and auditable savings.Human resources that address employee career
path job descriptions and labor relations.Communications systems that address internal and
external communications.Legal to address changes that could have legal
implications.Environmental to address changes that could have an environmental
impact.Training that coordinates organizational training, black belt/green belt, and other
training.Some of these roles (see Appendix Section A.1) and possible technical and
organizational interrelationships are shown in Figures 2.1 and 2.2.Figure 2.1:Possible Six Sigma
organizational interrelationships (SBU = strategic business unit).Figure 2.2:Possible Six Sigma



technical relationships (SBU = strategic business unit).The overall quality leader may deploy
and monitor the Lean Six Sigma strategy. Some larger companies have both deployment and
project champion roles. In this series of volumes, I will make reference to black belt as the
practitioner; however, many of the tasks could similarly be executed by green belts. Appendix
Section A.2 describes some of the characteristics for each of these roles.This series of volumes
describes an IEE system that takes Lean Six Sigma and the balanced scorecard (Kaplan and
Norton 1992) to their next level.2.5 Common Lean Six Sigma Deployment Problems and What
To Do About ThemThe following is taken from the Six Sigma Forum Magazine (Breyfogle
2005a), with some updates. When I wrote the article, I used the term “Six Sigma;” however, what
I have found is that the issues and resolutions to these issues described in this article are still
prevalent with Lean Six Sigma deployments. The IEE system described later addresses all these
issues head-on.Common Problems (and What to Do about Them)Forrest W. Breyfogle IIISix
Sigma deployments don’t always run smoothly, so I compiled a list of twenty-one frequently
encountered situations. You’ve likely come across at least one but may not have known how best
to handle it—until now.My organization started its Six Sigma deployment five years ago, and
now we’re having difficulty finding projects, especially projects of value.It appears as if projects
in this Six Sigma deployment are being sought out by the Six Sigma steering committee, even
though the process owners have no true urgency for project initiation and completion. It would
be better to have a deployment system where process owners solicit help that leads to the
execution of Six Sigma projects, which help their business-aligned performance metricsOur
program stalled after our Six Sigma deployment executive left.A dictatorship can be great if the
dictator truly understands what is needed and addresses those needs without bureaucracy.
Even if this utopia were to exist, major chaos would probably result after the dictator’s departure.
Organizations need a Six Sigma deployment that is not solely dependent on one executive’s
drive. They need to create a system where the process owner asks for the creation of Six Sigma
projects to improve their performance metrics, which are aligned with business needs. This
should happen no matter which executive is in place.A Black belt (BB) or master black belt
(MBB) certification would look good on my résumé. What’s the easiest way to get one?
Organizations should focus on having the best people learn how to wisely apply Six Sigma and
Lean techniques to improve performance measures and better meet customer needs. A
deployment that focuses on belt titles for the masses rather than results does not accomplish
this.In our Six Sigma deployment, managers are measured by the number of employees trained
and their validated financial savings.With this strategy, people in all functions seek out the least
painful training and the easiest projects that will provide them Six Sigma project credit. Minimal,
if any, attention is given to targeting improvement efforts that impact the primary business
success constraints.Our organization will be doing Lean, then Six Sigma.Lean and Six Sigma
tool usage should depend on the business and its associated metric improvement needs. A
Deployment rollout should address both tool sets simultaneously with a high-level operational
metric system that pulls for the right tool at the right time.Our organization will have Six Sigma



trainees complete an easy classroom project in which they can use the tools.Later they can
apply the methods to projects that are more important to the business. This type of statement
says training is the primary focus of the Six Sigma deployment. Instead, the organization should
focus on executing projects that improve the overall enterprise metrics.Jack Welch did it wrong
at General Electric (GE). He should have leaned out all business units instead of selling the
business units he did not want to deal with.Lean is a very powerful tool; however, not all
businesses are profitable or aligned with the organization’s mission. In a Six Sigma deployment,
data should help a business decide where it can best focus its efforts and resources, even if that
means it has to sell certain business units. Therefore, I believe Jack Welch did the right thing by
selling the businesses that were not aligned with their overall business needs.Our organization
is going to do 5S (sort, straighten, shine, standardize, and sustain) first and then move on to Six
Sigma.An organization could have a clean and efficient process to make something no one
buys. Instead, it needs to create a system in which the best Lean or Six Sigma tools are used to
improve business metrics and synthesize voice of the customer inputs to targeted actions. Tools
such as 5S need to be applied within a Six Sigma deployment, when they are most
applicable.Our company is going to conduct a pilot project to see whether Six Sigma works
before considering a deployment.This sounds like a great starting point; however, a pilot project
can fail for a number of reasons, including nondedicated resource people who don’t have the
time to work on a project that is not important to the process owner. The success or failure of a
specific project is not a good test of whether Six Sigma works. Wisely applied Six Sigma with
Lean works if activities are aligned to business operational metrics needs. The real question is,
what can be done to ensure an organization maximizes its benefits from the concepts of Six
Sigma?Our team was told a successful Six Sigma deployment must have the CEO’s buy-in.Not
all CEOs have the personality and drive Jack Welch did when he kicked off Six Sigma at GE.
Also, some CEOs may have had a poor introduction to Six Sigma and need to be shown how the
wise application of Six Sigma and Lean tools can directly address their business needs.
Executive buy-in is no excuse for not advocating a wise deployment of Six Sigma with Lean and
effective performance measures. Advocacy selling may be the first step toward jump-starting a
deployment.Our Six Sigma project benefits are measured in hard savings, and we’re having a
difficult time determining the cost benefits for design for Six Sigma projects and those that
address voice of the customer needs.Six Sigma deployments that focus only on hard savings
can lead to the wrong activities. This organization needs metrics and a deployment system that
pulls for the creation of the right activity at the right time.Our organization is trying to follow a
define, measure, analyze, improve, control (DMAIC) roadmap for just-do-it situations.An
organization’s culture and metrics should lead to the right tool selection at the right time to
improve overall enterprise metrics needs. Not all improvements need be in the form of a
formalized DMAIC project. A wisely created Six Sigma deployment system addresses this
systematic business improvement need.Everyone knows which easy to implement change
needs to be made, but our Six Sigma coach says we still need to apply regression analysis and



design of experiments to the project.In a wisely created Six Sigma deployment system, it is okay
to immediately implement agree-to, low-hanging fruit changes that are thought beneficial to the
overall system. High-level control charts can assess whether implemented changes have altered
key process output variable levels, while statistical tests can address significance levels. When a
significant change is demonstrated, overall comparisons can then be made to the project’s
overall expectations. It is important to avoid analysis paralysis. There is nothing wrong with
implementing just-do-it projects and monitoring the success of the implementation.Our
organization is going to hire new BBs and MBBs rather than train people who are already part of
the organization.This is a compelling strategy; however, finding someone who has the right skill
set and can fit into a company’s culture is easier said than done. It is more preferable to develop
those within an organization who have the right BB or MBB personality profile, have already
established internal relationships for getting things done and possess the wisdom of
organizational understanding.We are in the process of selecting a Six Sigma provider.Selecting
the best Six Sigma provider for an organization can be confusing. Sales pitches that sound good
may not always lead to the best selection. It is important to understand the provider’s basic
strategy and project execution roadmap before deciding who to go with. Also, organizations
need to ensure the Six Sigma organization practices what it preaches.I want to earn my green
belt, BB or MBB certification by taking an e-learning class.Building a skill set to answer
predefined questions is not difficult. The hard part is defining the right problems to solve. These
techniques are learned through classroom and coaching sessions where much of the dialogue
centers on specific, real-life issues.I am going to attend a local Six Sigma class to save money.It
is more important to pick the Six Sigma deployment strategy and training that best fulfills an
organization’s needs.Our team is going to start deployment in manufacturing and then move to
transactional processes.This strategy can lead to the suboptimization of processes. The first
thing an organization should do is assess the big picture and identify any constraints. The initial
projects should focus on these constraints, no matter where they come from. For example, if an
organization’s main constraint is sales, then the first projects should focus on that.Our
organization is going to save money by developing its own Six Sigma course material, where all
examples will be tailored to our company. We will also save money by using newly trained BBs
and MBBs to conduct these sessions.Organizations can easily be penny wise and pound foolish
when it comes to Six Sigma training material development. It takes years of continual
improvements to develop effective Six Sigma material and an associated roadmap. Internal BB
and MBB resources should initially focus on the creation of an infrastructure that pulls for the
creation and completion of projects. Having internal BBs and MBBs conduct initial training
detracts from this focus. In course material, it is important for students to learn how to bridge
examples to their situations. With this knowledge, they will later be able to understand how to
apply articles written about other industries to their situations.Our team is having difficulty
determining which tool to use when.Tool selection is important but can be confusing to novices.
It is important to have and use Six Sigma project execution roadmaps combined with effective



coaching. This will help a team choose the right tool for the situation at hand.In our Six Sigma
training, our team was instructed to describe the process capability for all projects using metrics
such as sigma quality level, Cp, Cpk, Pp and Ppk. These metrics are not used in our day-to-day
process work.The terminology used in the execution of projects should use day-to-day metric
descriptions that everyone, from the line operators to the CEO, understands. Any confusing and
misleading Six Sigma metrics should be avoided (Breyfogle 2003).Senge (1990) writes that
learning disabilities are tragic in children but fatal in organizations. Because of them, few
corporations live even half as long as a person—most die before they reach the age of 40.
“Learning organizations” defy these odds and overcome learning disabilities to understand
threats and recognize new opportunities. If we choose to break a complex system into many
elements, the optimization of each element does not typically lead to total system optimization;
e.g., optimizing purchasing costs by choosing cheaper parts can impact manufacturing costs
through an increase in defect rates.Organizations need to create a Six Sigma system that avoids
optimizing subsystems at the expense of the overall system. With systems thinking we do not
lose sight of the big picture. Wise Six Sigma deployments offer a roadmap for changing data into
knowledge that leads to new opportunities. Through a wise Six Sigma deployment,
organizations can become a learning organization!2.6 Starting a Lean Six Sigma InitiativeThe
following was reproduced from ISixSigma “Ask the Expert.” (Breyfogle 2004a). The IEE system
described in this series of volumes addresses all these issues head-on. When I wrote the article,
I used the term “Six Sigma;” however, I have found that the same issues described in this article
are still prevalent with Lean Six Sigma deployments.Starting a Six Sigma InitiativeForrest W.
Breyfogle IIIQ: What can an organization establishing an Office of Six Sigma/Quality learn from
the companies which have been most successful at setting up such offices? How did those
companies go about it and with how many people typically?Successful implementations of Six
Sigma simply view purpose as E = MC2; i.e., organization’s Existence/ Excellence equates to
More customers and Cash. The office title and all efforts need to be directed toward this
goal.2What are Six Sigma and Lean Six Sigma?The last chapter described business systems.
This chapter provides a high-level view of Six Sigma and Lean Six Sigma. Unlike IEE, Six Sigma
and Lean Six Sigma are not an enterprise business management system.Six Sigma and Lean
Six Sigma are statistical quality performance measurement and management systems that
focus on creating/completing projects which reduce the frequency of errors.These projects
utilize both statistical and non-statistical tools to improve processes, where emphasis is given to
creating projects that have validated financial benefits.Six Sigma also addresses process
improvement relative to voice of the customer (VOC) needs. The success of Six Sigma
deployments is typically touted as a financial project savings total; however, as discussed later,
claims from these finance-validated projects can often be challenged as to whether they truly
impacted the bottom-line organizational benefits positively.The term sigma (σ), in the name Six
Sigma, is a letter in the Greek alphabet used to describe variability; i.e., standard deviation. The
classical Six Sigma unit of measure is defects per opportunity. Sigma quality level offers an



indicator of how often defects are likely to occur, where a higher sigma quality level indicates a
process that is less likely to create defects. A Six Sigma quality level is said to equate to 3.4
defects per million opportunities (DPMO). Appendix Section B.1 describes the determination of
this number and other sigma quality level performance level numbers; e.g., 4 sigma quality level
equates to 6210 DPMO. A 3.4 ppm process defect rate is often considered near perfection;
hence, a Six Sigma quality level is often considered a goal.Lean has typically been associated
with manufacturing, but the techniques apply to all business areas. In Lean, focus is given to
process speed and efficiency. Lean focus has been given to the reduction of waste. The seven
types of waste frequently referenced with Lean are overproduction, waiting, transportation,
inventory, over-processing, motion, and defects. More recently some have added people
utilization to this list; however, we can expand the list even further to include wasted space,
wasted effort, wasted energy, and so forth.Lean Six Sigma basically combines the tools,
methods, and infrastructure of Six Sigma and Lean. Companies have reported billions in
financial benefits from executing Six Sigma and Lean Six Sigma projects.2.1 Six Sigma
BackgroundWhen Bill Wiggenhorn was senior vice president of Motorola, he contributed a
foreword to the first edition of Implementing Six Sigma (Breyfogle 1999) . The following is a
condensed version of his historical perspective about the origination of Six Sigma at
Motorola:The father of Six Sigma was the late Bill Smith, a senior engineer and scientist. It was
Bill who crafted the original statistics and formulas that were the beginning of the Six Sigma
culture. He took his idea and passion for it to our CEO at the time, Bob Galvin. Bob urged Bill to
go forth and do whatever was needed to make Six Sigma the number one component in
Motorola’s culture. Not long afterwards, Senior Vice President Jack Germaine was named as
quality director and charged with implementing Six Sigma throughout the corporation. He turned
to Motorola University to spread the Six Sigma word throughout the company and around the
world. The result was a culture of quality that permeated Motorola and led to a period of
unprecedented growth and sales. The crowning achievement was being recognized with the
Malcolm Baldrige National Quality Award (1988).The father of Six Sigma was the late Bill Smith,
a senior engineer and scientist. It was Bill who crafted the original statistics and formulas that
were the beginning of the Six Sigma culture. He took his idea and passion for it to our CEO at
the time, Bob Galvin. Bob urged Bill to go forth and do whatever was needed to make Six Sigma
the number one component in Motorola’s culture. Not long afterwards, Senior Vice President
Jack Germaine was named as quality director and charged with implementing Six Sigma
throughout the corporation. He turned to Motorola University to spread the Six Sigma word
throughout the company and around the world. The result was a culture of quality that
permeated Motorola and led to a period of unprecedented growth and sales. The crowning
achievement was being recognized with the Malcolm Baldrige National Quality Award (1988).In
the mid 1990s, Jack Welch, the CEO of General Electric (GE), initiated the implementation of
Six Sigma in the company so that the quality improvement projects were aligned to the needs of
the business. This approach to implementing Six Sigma involves the use of statistical and non-



statistical tools within a structured environment for the purpose of creating knowledge that leads
to higher quality products in less time than the competition. The selection and execution of
project after project that follow a disciplined execution approach led to significant bottom-line
benefits to the company. Many large and small companies have followed GE’s stimulus by
implementing various versions for Six Sigma. Section A.2 of Implementing Six Sigma (Breyfogle
2003a) provides a summary of a Six Sigma benchmarking study that describes some of these
deployments.2.2 Lean OverviewThe principles of Lean are (1) define customer value, (2) focus
on the value stream, (3) make value flow, (4) let the customer pull product, and (5) pursue
perfection relentlessly. Lean is an answer to a customer need or desire. The product or service is
provided in a timely manner and at an appropriate price. You or I don’t determine value; value is
in the eyes of the customer.Within Lean, we identify the value stream. This might be a process or
series of process steps from concept to launch to production, order to delivery to disposition, or
raw materials to customer receipt to disposal. It consists of steps that add value to a product.
Within Lean, we eliminate steps that do not add value, where a product can be tangible or
intangible.Lean methods assess the operation of the factory and supply chain with an emphasis
on the reduction of wasteful activities. Lean emphasizes the reduction of inconsistencies
associated with manufacturing routings, material handling, storage, lack of communication,
batch production, and so forth. The Toyota production system (TPS), as discussed later, is
usually considered the benchmark for Lean implementation.Lean waste-elimination efforts give
focus to pull scheduling, takt time, and flow production. With pull scheduling, production builds
address what the customer is currently buying, as opposed to long-range forecasts. Takt is
customer demand rate. Processes should be changed so that they run at the customer demand
rate. Flow production involves the elimination of operational movement and waiting with an
emphasis on eliminating batch products/transactions processing.Lean can reduce inventory
value by reducing work in progress (WIP). This can be accomplished by focusing on smaller job
sizes and quicker processing times. By decreasing WIP on the floor, inventory is turned over
more rapidly; i.e., inventory turns are increased.2.3 Lean and Six Sigma OverviewBoth Lean and
Six Sigma have very powerful tools; however, deployments that don’t equally consider Lean and
Six Sigma methodologies are missing out on the benefits of having a complete tool set. This
situation is analogous to someone using a wrench instead of a hammer to drive a nail into a
board. Yes, one could complete the nailing task; however, the job would more difficult than if a
hammer were used. Similarly, a Lean improvement effort to reduce machine defects might not
consider the power of design of experiments (DOE) techniques as a viable tool for defect
reduction if this tool is not part of the practitioner’s tool set.The IEE strategy does not suggest
that Six Sigma be implemented before Lean or Lean be implemented before Six Sigma in an
organization. In this strategy, the preference is to implement Lean and Six Sigma methodologies
at the same time.Lean tool execution is described in Chapters 14 and 36 of Volume 3. Appendix
D of this volume also describes many Lean tools in lesser detail.2.4 Lean Six Sigma
InfrastructureAt the beginning of the 21st century, Six Sigma and Lean evolved into Lean Six



Sigma. Lean Six Sigma integrates the concepts of Lean and Six Sigma; however, organizations
often still have both Lean and Six Sigma camps, where each camp describes its preference or
priority of one of the techniques over the other. Later in this volume I describe the E-DMAIC
system where measurements pull for the right tool, whether the tool is Lean or Six
Sigma.Companies who are implementing Lean Six Sigma create an infrastructure that supports
the completion of projects and delivers significant reported financial benefits. This cannot be
accomplished effectively if there is not a mixture of both core people who are 100% time-
dedicated to the effort and others who receive these responsibilities as part of their current
assignments.In a company-wide deployment, the CEO and other executives decide whether the
company will adopt Lean Six Sigma. They are responsible for shaping the deployment, regularly
monitoring its success, and guiding the use of resources.Champions are executive-level
managers who are responsible for managing and guiding the Lean Six Sigma deployment and
its projects. Business unit managers such as presidents or vice presidents need to work closely
with the champion in the selection of projects that are consistent with their goals. They are
accountable for meeting the CEO’s Lean Six Sigma goals.Process owners (e.g., manufacturing
line managers and service-personnel supervisors) own the processes that are to be improved
through Lean Six Sigma projects. They authorize changes and must be a part of a project
improvement hand-off process. They are the project sponsors who are responsible for getting
the right people involved in training and team meetings.Executives and business unit managers
typically have at least one-day executive overview training, while champions and process
owners typically have three days of training.Practitioner role titles are typically based upon a
martial arts belting structure, where the color of an individual’s belt is dependent upon his/her
skill mastery.Black belts are process improvement practitioners who typically receive four weeks
of training over four months. It is most desirable that black belts are dedicated resources;
however, many organizations utilize part-time resources. During training, black belt trainees lead
the execution of a project that has in-class report-outs and critiques. Between training sessions,
black belt trainees should receive project coaching, which is very important for their success.
They are expected to deliver high quality report-outs to peers, champions, and executives. Upon
course completion, black belts are expected to continue delivering financial beneficial projects;
e.g., 4–6 projects per year with financial benefits of $500,000–$1,000,000. Black belts can
mentor green belts, as described later.Master black belts are black belts who have undertaken
two weeks of advanced training and have a proven track record of delivering results through
various projects and project teams. They should be a dedicated resource to the deployment.
Before they train, master black belts need to be certified in the material that they are to deliver.
Their responsibilities include coaching black belts, monitoring team progress, and assisting
teams when needed.Green belts are part-time practitioners who typically receive two weeks of
training over two months. Their primary focus is on projects that are in their functional area. The
inference that someone becomes a green belt before a black belt should not be made. Business
and personal needs/requirements should influence the decision whether someone becomes a



black belt or green belt. If someone’s job requires a more in-depth skill set, such as the use of
design of experiments (DOE), then the person should be trained as a black belt. Also, at
deployment initiation, black belt training should be conducted first so that this additional skill set
can be used when coaching others.Yellow belts are team members who typically receive three
days of training, which helps them in the effectiveness of their participation in project execution
such as data collection, identifying voice of the customer, and team meetings.Comptrollers, in
my opinion, are typically not involved as much as they should be in the direction of traditional Six
Sigma and Lean Six Sigma deployments and project selection. This shortcoming is addressed
in E-DMAIC.Other recommended team resources include:Some of these roles (see Appendix
Section A.1) and possible technical and organizational interrelationships are shown in Figures
2.1 and 2.2.Figure 2.1:Possible Six Sigma organizational interrelationships (SBU = strategic
business unit).Figure 2.2:Possible Six Sigma technical relationships (SBU = strategic business
unit).The overall quality leader may deploy and monitor the Lean Six Sigma strategy. Some
larger companies have both deployment and project champion roles. In this series of volumes, I
will make reference to black belt as the practitioner; however, many of the tasks could similarly
be executed by green belts. Appendix Section A.2 describes some of the characteristics for
each of these roles.This series of volumes describes an IEE system that takes Lean Six Sigma
and the balanced scorecard (Kaplan and Norton 1992) to their next level.2.5 Common Lean Six
Sigma Deployment Problems and What To Do About ThemThe following is taken from the Six
Sigma Forum Magazine (Breyfogle 2005a), with some updates. When I wrote the article, I used
the term “Six Sigma;” however, what I have found is that the issues and resolutions to these
issues described in this article are still prevalent with Lean Six Sigma deployments. The IEE
system described later addresses all these issues head-on.Common Problems (and What to Do
about Them)Forrest W. Breyfogle IIISix Sigma deployments don’t always run smoothly, so I
compiled a list of twenty-one frequently encountered situations. You’ve likely come across at
least one but may not have known how best to handle it—until now.Senge (1990) writes that
learning disabilities are tragic in children but fatal in organizations. Because of them, few
corporations live even half as long as a person—most die before they reach the age of 40.
“Learning organizations” defy these odds and overcome learning disabilities to understand
threats and recognize new opportunities. If we choose to break a complex system into many
elements, the optimization of each element does not typically lead to total system optimization;
e.g., optimizing purchasing costs by choosing cheaper parts can impact manufacturing costs
through an increase in defect rates.Organizations need to create a Six Sigma system that avoids
optimizing subsystems at the expense of the overall system. With systems thinking we do not
lose sight of the big picture. Wise Six Sigma deployments offer a roadmap for changing data into
knowledge that leads to new opportunities. Through a wise Six Sigma deployment,
organizations can become a learning organization!2.6 Starting a Lean Six Sigma InitiativeThe
following was reproduced from ISixSigma “Ask the Expert.” (Breyfogle 2004a). The IEE system
described in this series of volumes addresses all these issues head-on. When I wrote the article,



I used the term “Six Sigma;” however, I have found that the same issues described in this article
are still prevalent with Lean Six Sigma deployments.Starting a Six Sigma InitiativeForrest W.
Breyfogle IIIQ: What can an organization establishing an Office of Six Sigma/Quality learn from
the companies which have been most successful at setting up such offices? How did those
companies go about it and with how many people typically?Successful implementations of Six
Sigma simply view purpose as E = MC2; i.e., organization’s Existence/ Excellence equates to
More customers and Cash. The office title and all efforts need to be directed toward this goal.
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Jorge G. Camarena, “Interesting Approach. Liked the way concepts are linked together and
forms an overall picture of the enterprise regardless of the industry it is part of.”

Andrew Lux, “An effective management methodology to ensure sustainiable improvment of key
business metrics. This book and the entire series outlines a powerful metric based, balanced
scorecard methodology that can be used by any business executive to insure/help achieve the
business's primary objectives. The methodology is applicable to any business type, either
product or service intensive. It is a must read for any business executive managing within an
environment of high growth and/or cost efficiency. The approach described by the IEE series is
more than Lean Six Sigma, it is the coordination of the analytics of Six Sigma, business
scorecard metrics and effective utilization of Lean workflow mechanics. It is a totally well
rounded effective executive management tool that can be applied at all levels of management.A
must read at any level of management, applicable to any function (Operations, Finance, Sales,
etc.)Andrew L Lux Ph.D.Lean Six Sigma, Master Black Belt”

Caz, “Valuable Guide for Deploying IEE in Your Organization. This volume of the series provides
a valuable roadmap for understanding and implementing your own business system using IEE
principles. The use of the value chain to determine what you really want to measure and how to
use that information to decide where you want to focus your improvement (and even design)
efforts can help avoid wasting time on things that don't support your strategic vision. You'll learn
how to think about your data and how to visualize it in a way that helps you make good decision
and anticipate what you might expect if you don't change the way you're doing things. A well-
thought out system that walks you through your own deployment.”

Gary Ekstrom, “A Breakthrough Methodology. Forrest has continued to extend his process for
getting companies on the right track. This latest series of books on the Enterprise takes his
methodology to the next level and provides management with a much more proactive process
for obtaining a competitive advantage. He clearly explains, and contrasts key approaches being
used today and integrates them into a well defined system. It is clear from is identification and
description of issues facing management, that he understands what is happening within
companies today and continues to provide well thought out solutions. His continued emphasis
on using data for reducing risk and making key decisions cannot be overstated. Management's
assumptions and misconceptions about the company's real value chain often lead to conflicting
strategies within the company. Getting agreement and buy-in on the value chain first and then
setting strategy was a big breakthrough for me. Often this is done in reverse and it leads to
dramatic strategy shifts every time there is a change in a key management position. Using the
company value chain at the beginning of the process, identifying the key metrics and then
setting strategy can significantly reduce poor decisions. For managers that have the desire to



introduce discipline into their company, this set of books is a must.”

John D. Hannon, “A Book You Must Read. If you are not happy with your current measurement
system and the projects that are created from them, this is a book you must read! In the first part
of the book Forrest reviews historic measurement systems and the issues that they can create
for your business. In the second part he explains the enterprise DMAIC (e-DAMIC) system and
how it is an improvement over classic systems. One outcome of his system is the generation of
projects that are pulled through the business and is aligned to the strategic plans of the
company.To see if you can benefit from this new system you may want to read "Integrated
Enterprise Excellence. Volume 1 The Basics". This is a book that is written by Forrest in a story
format and shows the frustrations of 4 friends who experience in various ways the issue that
arise from historic business systems.”

Frank Shines, “Highly Recommended to Biz Leaders -- Addresses Most Pressing Enterprise
Issues. For nearly 15 years I have used the ideas from Forrest Breyfogle's books in industrial
manufacturing, hi-tech, life sciences, oil/gas and retail to addresse the most complex business
problems with Fortune 500, Global 2000 and start-up companies. IIE Business Deployment,
Volume II of Forrest's latest series applies the concept of Lean Six Sigma to the improvement of
the entire enterprise rather than just to a specific project. More specifically, the book provides a
practical yet powerful roadmap for aligning enterprise strategy and executive dashboards/
balanced scorecards with relevant project selection that impacts sustainable, long-term financial
performance. As the director of one of the nation's fastest-growing companies and consultant to
business and technology executives, I use this book as a handy reference for insights and tools.
I give this book my highest recommendation.- Frank Shines, Former IBM Principal & Director of
Industriaplex”

S. Todd Minnick, “A Great Six Sigma Reference Source. This book provides the reader with a
systematic approach in how to improve their business.You are shown what to report and how to
properly report it so management gets the correct information they need to direct their
resources. The DMAIC phases are gone through in a detailed manner providing the reader with
the tools they need in order to correctly understand the elements involved. Within each phase
examples and exercises are provided to give the reader a better understanding of the tools
being used.This is a well thought out book that is built upon the other books in the series. A
great reference source for any Quality professional or individual who desires to make their
business operate in a more efficient manner.”

The book by Vincent Bozzone has a rating of  5 out of 4.4. 14 people have provided feedback.
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