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“Praveen Gupta has developed an excellent methodology for aligning
senior management, supervisors, and employees in continuously
improving the critical drivers of sustained high performance.”
—Robert F. Anderson, President, Robert F. Anderson and
Associates, Inc.
“This book must be studied by all who are driven to create a corporate environment that attracts good employees, demands results,
and produces sustained profitability.”
—Lonnie C. Rogers, President, Ideal Aerosmith
“The Six Sigma Scorecard simplifies implementation of the Six
Sigma initiative by using measurements for better, faster, and costeffective performance throughout the company. The Business
Performance Index (BPIn) is an excellent tool for executives to
monitor corporate performance for growth and profitability.”
—Anton Hirsch, President, Corbra Metal Works
“The Six Sigma Business Scorecard makes it easy to understand the
value of the process measurements by explaining their relationship
to profitability. Using a business scorecard is an excellent idea to
ensure improvement.”
—Chuck Georges, Vice President of Manufacturing, Molon
Motor & Coil Corporation
“Synthesizing the tenets of Six Sigma methodology and the SIPOC
elements with the balanced scorecard, Praveen has given leaders in
all disciplines the business tools to measure and direct their effectiveness in terms of profitability and growth.”
—Brian O’Reilly, Director of Quality & Regulatory Affairs,
Dentsply Professional

irmgn.ir

This page intentionally left blank.

irmgn.ir

SIX SIGMA
BUSINESS
SCORECARD
Ensuring Performance for Profit

PRAVEEN GUPTA

McGraw-Hill
New York • Chicago • San Francisco • Lisbon • London • Madrid
Mexico City • Milan • New Delhi • San Juan • Seoul
Singapore • Sydney • Toronto

irmgn.ir

Copyright © 2004 by The McGraw-HIll Companies, Inc. All rights reserved. Manufactured in the
United States of America. Except as permitted under the United States Copyright Act of 1976, no part
of this publication may be reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the prior written permission of the publisher.
0-07-143147-0
The material in this eBook also appears in the print version of this title: 0-07-141730-3

All trademarks are trademarks of their respective owners. Rather than put a trademark symbol after
every occurrence of a trademarked name, we use names in an editorial fashion only, and to the benefit
of the trademark owner, with no intention of infringement of the trademark. Where such designations
appear in this book, they have been printed with initial caps.
McGraw-Hill eBooks are available at special quantity discounts to use as premiums and sales promotions, or for use in corporate training programs. For more information, please contact George
Hoare, Special Sales, at george_hoare@mcgraw-hill.com or (212) 904-4069.

TERMS OF USE
This is a copyrighted work and The McGraw-Hill Companies, Inc. (“McGraw-Hill”) and its licensors
reserve all rights in and to the work. Use of this work is subject to these terms. Except as permitted
under the Copyright Act of 1976 and the right to store and retrieve one copy of the work, you may not
decompile, disassemble, reverse engineer, reproduce, modify, create derivative works based upon,
transmit, distribute, disseminate, sell, publish or sublicense the work or any part of it without
McGraw-Hill’s prior consent. You may use the work for your own noncommercial and personal use;
any other use of the work is strictly prohibited. Your right to use the work may be terminated if you
fail to comply with these terms.
THE WORK IS PROVIDED “AS IS”. McGRAW-HILL AND ITS LICENSORS MAKE NO GUARANTEES OR WARRANTIES AS TO THE ACCURACY, ADEQUACY OR COMPLETENESS OF
OR RESULTS TO BE OBTAINED FROM USING THE WORK, INCLUDING ANY INFORMATION THAT CAN BE ACCESSED THROUGH THE WORK VIA HYPERLINK OR OTHERWISE,
AND EXPRESSLY DISCLAIM ANY WARRANTY, EXPRESS OR IMPLIED, INCLUDING BUT
NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. McGraw-Hill and its licensors do not warrant or guarantee that the functions contained in the work will meet your requirements or that its operation will be uninterrupted or
error free. Neither McGraw-Hill nor its licensors shall be liable to you or anyone else for any inaccuracy, error or omission, regardless of cause, in the work or for any damages resulting therefrom.
McGraw-Hill has no responsibility for the content of any information accessed through the work.
Under no circumstances shall McGraw-Hill and/or its licensors be liable for any indirect, incidental,
special, punitive, consequential or similar damages that result from the use of or inability to use the
work, even if any of them has been advised of the possibility of such damages. This limitation of liability shall apply to any claim or cause whatsoever whether such claim or cause arises in contract, tort
or otherwise.
DOI: 10.1036/0071431470

irmgn.ir

To my parents, Prem Vati and Kishan Lal Gupta,
Bill Smith, the inventor of Six Sigma,
and the astronauts of space shuttle Columbia,
for their ethics, vision, and sacrifice, respectively.

irmgn.ir

This page intentionally left blank.

irmgn.irFor more information about this title, click here.

CONTENTS

Bob Galvin’s Reflections
Foreword
xxi
Preface xxiii
Acknowledgments xxv
Introduction xxvii

xiii

CHAPTER ONE. TRENDS IN PERFORMANCE
MEASUREMENTS
Technology and Globalization 1
Macroeconomic Measures 2
Evolution in Performance Measurements 3
Juran’s Financial and Quality Trilogies 5
Business Trilogy
6
ISO 9000 Quality Management System 7
Process Thinking
9
Malcolm Baldrige National Quality Award Guidelines
Balanced Scorecard 14
Six Sigma Business Scorecard 14

10

CHAPTER TWO. SIX SIGMA—AN OVERVIEW
Complexity and Performance 17
Cost of Poor Performance
18
Basics of Six Sigma 21
Traditional Approach to Six Sigma
22
The Breakthrough Approach to Six Sigma
Define 24
Measure
26
Analyze
31

1

17

23

vii
Copyright 2004 by The McGraw-Hill Companies, Inc. Click Here for Terms of Use.

irmgn.ir
viii

CONTENTS

Improve
36
Control
37
Challenges in Implementing Six Sigma

39

CHAPTER THREE. NEED FOR THE SIX SIGMA
BUSINESS SCORECARD

43

Missing Rate of Improvement 45
Insufficient Process Performance Measurements 46
Deming’s 14 Points 49
Measurement Challenges with Quality Systems 50
Limits of ISO 9000
50
Shortcomings of Six Sigma Measurement 53
Limits of the Balanced Scorecard 54
Measurements According to The Goal 56
Developing a New Measurement System 56

CHAPTER FOUR. THE SIX SIGMA BUSINESS
SCORECARD
Business and Leaders
59
Current Accounting Systems 61
Information Age Paradigm
61
SIPOC Analysis for Constraints 63
Managing the Profitability Process 65
External Factors 66
Process-Based Measurements
67
Six Sigma Business Scorecard 67
Business Processes to Consider
68
Elements of the Six Sigma Business Scorecard 69
1. Leadership and Profitability 71
2. Management and Improvement 73
3. Employees and Innovation 76
4. Purchasing and Supplier Management 78
5. Operational Execution 79
6. Sales and Distribution 83
7. Service and Growth 83
Six Sigma Business Scorecard Measurements 84
Business Performance Index (BPIn) 85
Corporate DPU and DPMO 86
Corporate Sigma Level 87

59

irmgn.ir

ix

CONTENTS

Comparing Balanced Scorecard and Six Sigma
Business Scorecard
87

CHAPTER FIVE. PLANNING FOR THE SIX SIGMA
BUSINESS SCORECARD

89

Leadership and Improvement 89
Extent of Improvement
90
Business Opportunity Analysis 91
Organizational Adjustments 92
Vision 94
Goals 95
Core Competencies 96
Systems Thinking 96
Employees’ Involvement 97
Team Structure 98
Understanding Measurements
99
Identifying Process Measurements 100
Action Plan for Performance 103
Corporate Plans 106
Progress Review 106

CHAPTER SIX. SIX SIGMA BUSINESS
SCORECARD DEVELOPMENT 109
Profitability Visibility
111
Measurement Failures
112
Features and Benefits of the Six Sigma Business Scorecard 114
Impact of Customer Requirements on Measurements 115
Factors Influencing Profitability 117
Growth and Profitability
118
Ownership for Performance 120
Step-by-Step Development of the Six Sigma Business Scorecard 121
Sample Measurements 123
BPIn Example 124

CHAPTER SEVEN. IMPLEMENTING THE SIX
SIGMA BUSINESS SCORECARD
Creating Awareness
128
Building the Business Model

128

127

irmgn.ir
x

CONTENTS

Establishing the BPIn 129
Establishing Six Sigma Business Scorecard Measurements 130
Ensuring Data Collection Capability 132
War on Waste 134
Managing Change
135
Integrating Technology and the Six Sigma Business Scorecard 138

CHAPTER EIGHT. ADAPTING THE SIX SIGMA
BUSINESS SCORECARD TO SMALL BUSINESSES
Six Sigma Business Scorecard and Business Size
Implementing in a Small Business 144

141

141

CHAPTER NINE. MONITORING PERFORMANCE
USING THE SIX SIGMA BUSINESS SCORECARD

147

Management Review 147
Leadership Performance Review 150
Employees’ Performance Review 153
Management Performance Review 154
Compensation for Performance 157
Communication with the Community 158
Annual Review
158

CHAPTER TEN. PERFORMANCE, PROFITABILITY,
AND STANDARDS
Dow Jones Industrial Average Companies 161
Performance and Profitability 162
Measurements for Growth and Profitability 165
Balancing the Six Sigma Scorecard for Growth and Profitability
Business Performance Index (BPIn) 168
Managing for Profitability 171
Managing Sales
171
Reducing Costs 172
Facilitating Growth 174
Inspiring for Innovation 175

CHAPTER ELEVEN. LEADERSHIP FOR
PERFORMANCE 177
Leadership Challenges
Lessons in Leadership

177
180

161

166

irmgn.ir

xi

CONTENTS

Seven Practices of Good Leadership for Superior Execution 182
Personal Practices 182
Professional Practices 183
Leadership Expectations 183
Leadership Role Models 185
Leadership Characteristics According to the MBNQA Guidelines 187
Leadership Improvement 189

CHAPTER TWELVE. SIX SIGMA SCORECARD
VALIDATION

191

The Ten BPIn Measurements
192
1. Employee Recognition (Percentage of Employees
Recognized by CEO) 193
2. Profitability
193
3. Rate of Improvement in Process Performance 194
4. Recommendations per Employee 194
5. Total Spending/Sales 195
6. Suppliers’ Defect Rate 195
7. Operational Cycle Time Variance 196
8. Operational Sigma 197
9. New Business/Total sales
197
10. Customer Satisfaction 198
Application of BPIn to Dow 30 Companies 198
Correlation between BPIn and Profitability Performance 200

CHAPTER THIRTEEN. INTEGRATING THE
SIX SIGMA BUSINESS SCORECARD AND
QUALITY MANAGEMENT SYSTEMS
Six Sigma Methodology for Continual Improvement 206
Six Sigma Business Scorecard for Effectiveness 206
Integrating the Six Sigma Business Scorecard with ISO 9001
Cost Containment 208
The Improvement Methodology 209
Steps to Integrate Six Sigma and ISO 9001 213
Conducting Good Internal Audits 215
Benefits of Integrating ISO 9001 and Six Sigma 216

REFERENCES
Index

223

203

208

219

irmgn.ir

This page intentionally left blank.

irmgn.ir

BOB GALVIN’S
REFLECTIONS

ecause the Six Sigma Business Scorecard takes the Six
Sigma methodology to a new level by creating performance standards, it must incorporate input from Bob Galvin,
Chairman Emeritus of Motorola, Inc. Bob is the first CEO
who has implemented Six Sigma companywide. During my
association with Motorola over about 20 years I have looked
up to Bob and his team of executives for lessons in leadership.
In 1988 the Leadership section of the Malcolm Baldrige
National Quality Award (MBNQA) guidelines was based on
Bob’s leadership practices when he was CEO of Motorola. His
exemplary performance as a leader is still recognized and
sought after worldwide. He has a reputation as a visionary.
Although he’s retired and spends time learning to play the
cello and maintaining his energy through athletics, Bob continues to provide leadership advice on various aspects of business and to various sectors, including the U.S. government.
Bob is involved in several projects to keep his ever-learning
mind active in providing value for society and guidance to
Motorola.
I sought Bob’s thoughts about the Six Sigma Business
Scorecard and corporate performance in the current business
environment. His personal vitality, the depth of his convictions, and his enthusiasm for sharing ideas are evident in his
reflections.
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BOB GALVIN’S REFLECTIONS

On Achieving and Sustaining Superior Corporate
Performance
Leadership must provide direction in bits and pieces in such a
way that it stimulates activities. Leaders must often engage in
anecdotal, relevant, and contributory activities. For example,
Motorola developed a team competition (TC) that was adopted
from Miliken & Company. It created the same type of mentality that permeates a football team competing in the Super
Bowl. The TC provided an opportunity for teams to get together
and showcase their winning attitudes and successes. These
events are large sessions where people really get excited about
sharing their work and are enthusiastically led by their CEO.
Such sportslike competitions provide reward and personal
stimulation and encourage employees to achieve superior performance. Leaders cheering for their teams demonstrate their
commitment to competitive and superior results throughout
the corporation.
On the CEO’s Role in Achieving the Desired Corporate
Performance
Achieving superior performance is personal. The CEO and
other high-level executives must commit themselves to
improving their personal quality and the people they influence. For example, a phone company executive who attended
a Motorola Briefing (to share the experience of winning the
MBNQA) decided to improve his personal quality and performance. He enhanced the way he did his job by speaking more
nicely to people and becoming punctual for meetings. As a
result of these personal changes, in one of his next meetings,
meeting attendees all got together and finished the meeting
one minute before it was supposed to start!
Quality is translatable. Whether it is a vice president, a
manager, a crew supervisor, or a supervisor, personal vitality
must be demonstrated in a way that appeals to the employees.
Therefore, once the improvement initiative is in motion, it is
unstoppable because of the vital spirit of everyone involved.
For example, Bill Smith at Motorola, who taught me the con-
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cept of Six Sigma, demonstrated this principle well in how he
communicated Six Sigma. I would invite people and ask what
they were doing only to discover that a lot of neat things for
process improvement were occurring that I could learn (from
employees such as Bill Smith).
As for the skeptics, we do not need to do anything with
them. They discover for themselves that if they are left out,
they will no longer be vital members of the team. At the personal level, these concepts are simple to implement. We must
teach employees how to map jobs, determine the time needed
to do them, identify opportunities for improvement, and apply
statistical thinking and simple tools that have been embraced
by people like you and me.
As for the link between quality and profitability, I firmly
believe that the link is evident. It must be absolutely clear that
when we make fewer mistakes and prevent latent defects from
being shipped to customers, the savings are directly transferable. The improvement must lead to lower costs, faster delivery,
and higher customer satisfaction. In the Motorola corporate
auditing department, when the process was mapped and understood better, auditors realized that the audits could be done in
10 to 20 percent of the time they previously took.
Regarding CEOs or executives who do not see the direct
link between poor quality and profitability, I say they must be
blind. They may need a little arm twisting. If they do not work
out, they must leave the company. The disposition process
must be clearly communicated. The boss must evangelize Six
Sigma or the improvement process; otherwise, it will not be a
successful initiative.
CEOs can communicate their message about quality
through case histories, success stories, and anecdotes about
experts. Jack Germain, Bill Smith, and Dick Buetow, all leaders in quality, were credible people based on their experience
and contributions in their respective professional areas. They
were believable people.
I never expected any of my people to be perfect. I wanted
them to at least listen to what the leadership was saying and
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participate in the process. People can participate in the
process by simply mapping the way they do their work and discovering opportunities for breakthrough. For example, people
in the patent office were doing a fine job. However, as they
participated in the Six Sigma process, they discovered that the
time used to file patents could be reduced significantly.
Many quality gurus have already taught us that quality
never costs money. However, quality improvement, or directly
linking to profitability, may need awakening. I hope that
Six Sigma Business Scorecard will awaken lots of people
and be able to change them with help from several “Bill
Smiths.”
Art Sundry led that awakening at Motorola when he stood
up at a management meeting and proclaimed, “Our quality
stinks!” People like Sundry have credentials. He was a successful leader who still desired to improve. He kept looking for
opportunities to improve and places to find some tools to help
him improve. Improvement in performance is an aggregation
of a lot of little details.
Different people take different stimuli. At Motorola, we
happened to be lucky that we made a point of having an open
dialogue in officers’ meetings. At such meetings the chief must
listen instead of talk. People begin to respond when the leadership listens. We do not change over a weekend. Because of the
open communication environment, Bill Smith had the courage
to present his idea about Six Sigma, and listeners were willing to
entertain it. In such an environment, officers know what needs
to be done, take risks, and challenge the existing processes.
They find a champion, nurture the seeds of success, and
multiply that success into many successes.
Bill Smith wanted to see me, and he took the risk to do so. I
immediately listened to him, and when I could not understand
his hypothesis, I asked him to come again the next morning.
On Sustaining the Corporate Performance
The CEO of a company is like the captain of a team. If a CEO
cannot stimulate the team, he or she does not hold high
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promise for the company. Leaders such as Roger Miliken of
Miliken & Company and John Pepper, ex-CEO of Proctor and
Gamble, bring in 10 to 15 like-minded individuals who have
similar beliefs. The leader becomes a zealot and goes about
promoting his or her quality religion throughout the company.
The demeanor and conduct of the institution where quality
has emerged radiate throughout the entire corporation. As
quality improves, financial measures improve. By giving attention to all, people recognize that employees’ contributions are
a much-appreciated phenomenon. The CEO must listen and
react to employees’ ideas.
Speaking of attention, Motorola developed an excellent
education program through Motorola University. The objective
was to get employees into the classroom for communicating
corporate beliefs, to learn the new processes, and for encouraging team competition, where good ones share success stories
for others to follow. Personal visibility is a human need. At
Motorola we even invited suppliers to learn about our
improvement process. All said they also wanted to be better
suppliers. Institutionalizing corporate beliefs, values, and
goals throughout the theater of operations is critical to sustaining long-term performance. When the CEO’s belief permeates each and every employee, the results will surprise us,
as we experienced at Motorola from 1987 to 1992.
On Creating a Sense of Urgency to Achieve Superior
Financial Results
I set my own deadlines for achievement, and my people had to
satisfy their objectives. If someone does not understand the
objectives, then the leader has to work with the person.
Sometimes we make changes in personnel if the objectives
and the current employee skill set appear to be divergent.
Financial measures take care of themselves. If we map the
process and do the work in the most effective way, we end up
having good results. Such an approach brings down the cost,
is appreciated by the customers, and is reason enough for
repeat business and even more business.
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On Executives’ Accountability for Improvement
Every month at Motorola, the top 15 to 25 executives met.
One was designated to be the main speaker and to present the
best idea to improve quality in his or her area. For that meeting, the executive became a teacher, sharing ideas with his or
her counterparts. Whatever the “religion” preached at the
company, one must accept it or go to another “church.”
On Thoughts about a Participative Management Program
We first learned about the participative management process
early, in the 1960s. We took the essence of it, refined it in the
Motorola way, and implemented it. This process allowed
employees and groups to establish stretch goals to generate
savings or execute their tasks better. The savings were shared
with employees of the group. This process did wonders for us.
We created numerous pockets of excellence and success stories. Employees earned a significant percentage of their salary
due to the savings they realized for Motorola.
The CEO Quality Award was created to recognize the
extraordinary successes of a team or an individual who has significantly improved a process, leading to higher customer satisfaction or less waste of resources. For people who received
the CEO Quality Award, it was a very important award, as the
standards to achieve this award were very tough.
On Motorola Today
The Six Sigma and process improvement initiatives were
attenuated in the mid-1990s due to company growth.
However, they are being restored currently. The way they are
being applied today is somewhat different. The program is
now called Six Sigma Digital. People who are advocating it
and living it are very enthusiastic about it. There is a personal
vitality to the entire program that comes through Chris
Galvin, Chairman and CEO, and Mike Zafirovski, President
and COO. They have truly personalized it.
Interestingly, the leaders at GE, Honeywell, Citibank, and
other companies all recognize that they have learned something
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from Motorola that helped them bring about their recent successes. Motorola’s being recognized is a rewarding experience.
On Thoughts about the Six Sigma Business Scorecard
An important word is flexibility. Any scorecard must not present a rigid construct. The scorecard must allow flexibility to
excite the human mind. It is much easier to influence people
who are involved in the process.
I believe people will read Six Sigma Business Scorecard, get
excited about something in it, and generate many ideas for
performance improvement. For example, using the title of
Chief Growth Officer instead of Chief Technology Officer
makes sense. That is a clever idea. It makes sense to bring the
business plan mentality to the technology front.
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FOREWORD

ow more than ever, corporations the world over are scrambling to redefine the processes, techniques, and strategies
they need to survive in an age of uncertainty. The sterling
stocks of the 1990s, tarnished by world strife, ethical aberrations, miscalculation, and complacency, are in need of a new
framework for survival. Praveen Gupta provides just that by
merging two powerful performance improvement processes,
Six Sigma and the Balanced Scorecard, to create Six Sigma
Business Scorecard.
I worked with Praveen at Motorola University for several
years. His experience there, at other parts of Motorola, and
AT&T Bell Laboratories before that, and his current role as a
Six Sigma performance consultant make him well qualified to
comment on the fluid approaches needed in our constantly
changing corporate climates. Both Six Sigma and the Balanced
Scorecard have been used historically to manage functions and
operations. By blending these processes, Praveen takes their
power to the next level, challenging us to redirect our use of
these tools to the measurement of the value-added activities
of our efforts. Rather than purely statistical processes, Praveen
provides a roadmap for improving profitability and involving
employees intellectually, by demanding dramatic improvement
from organization leaders.
By implementing the tools offered in Praveen’s model, the
reader should expect more than process improvement and

N
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revenue monitoring. The goal here is the rapid improvement
in profit and sustainable business growth.
Many winners of national and regional quality awards have
gone on to stumble because they focused on process improvement, defect reduction, and cost reduction without aligning
those efforts with customer satisfaction, employee development, business growth, and profit improvement. The Six
Sigma Business Scorecard places new emphasis on the latter.
I applaud Praveen for leading business outside of the lines
by developing this dynamic hybrid. His powerful formula
demands that institutional leadership be held accountable for
achieving dramatic rates of improvement, while investing in
the intellectual capabilities of all employees. I am sure that
you will enjoy and learn as much as I did from The Six Sigma
Business Scorecard. It is an important work that offers key
solutions to the challenges of our times.
A. William Wiggenhorn
Chief Learning Officer
CIGNA
Philadelphia, Pennsylvania
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PREFACE

his book has been written to create a comprehensive corporate performance measurement system that will enable
leadership to balance profitability and growth. Having worked
with many CEOs, owners, presidents, and general managers,
I have had the opportunity to observe that visibility of contributors to profitability has been lost. There lies an ocean of
information unutilized in the absence of a business model that
identifies components of profitability and establishes measurement standards.
Six Sigma Business Scorecard offers a new approach to
establishing a corporatewide measurement system that will
enable leadership to monitor a company’s performance against
expected performance. Customers expect better, faster, and
cheaper; the Six Sigma Business Scorecard promotes these
requirements. The Business Performance Index (BPIn) allows
an organization to determine the “sigma” level as a relative
measure of performance. This is the first time a model for
establishing corporate sigma level has been developed as a
leading indicator of corporate performance.
The first four chapters in the book establish a baseline and
define the Six Sigma Business Scorecard. The next four chapters focus on implementing the Six Sigma Business Scorecard
system. Chapters 9–12 focus on monitoring performance
using the Scorecard. The final chapter integrates the ISO
9001:2000 and Six Sigma methodology where the scorecard
is used to establish measures of effectiveness and Six Sigma is

T
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PREFACE

used as a methodology for continual improvement. Six Sigma
Overview and Leadership for Performance chapters have been
included to maximize the benefits derived from the Six Sigma
Business Scorecard.
This book expounds on Leadership for inspiration,
Managers for improvement, and Employees for innovation. To
sustain profitability and growth, a clear responsibility for
growth has been identified as Chief Growth Officer (CGO),
who is responsible for internal and external research and
development.
The target audience for this book includes leaders, managers, supervisors, and employees who are responsible for
achieving superior results and making their business or department perform better, faster, and cost-effectively on a continual
basis.
Six Sigma Business Scorecard presents the revolutionary
method for determining corporate sigma level that was
employed successfully by Motorola in the early 1990s.
Corporations who have been implementing Six Sigma need a
method to determine the corporate sigma level. This book
does just that.
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INTRODUCTION

usinesses today seek an effective corporate performance
measurement system to maximize the bottom line. With
the advent of the Internet, ongoing globalization, and standardization in management systems, business leaders must
focus on how to measure performance to monitor their continued viability and success. Many existing performance measurement systems were designed to support business practices
and to monitor progress. With shrinking margins and competitive pressures, however, corporate performance measurement
systems must do more than monitor. They must identify
opportunities for optimizing profitability and growth, without
pitting one against the other. The idea is to use performance
measures to add value, instead of simply measuring for a formality. That is precisely what the Six Sigma Business
Scorecard is designed to do.
The Six Sigma Business Scorecard combines the Six Sigma
methodology for dramatically improving customers’ delight
with the Balanced Scorecard method for achieving financial
objectives. The Six Sigma Business Scorecard utilizes strategy
to maximize profitability and growth, accelerate improvement,
foster leadership accountability, and encourage employee
involvement. It builds on proven methodologies and offers a
new method for measuring corporate performance. Filling in
the blanks that have been left open by the other measurement
systems or methodologies, the Six Sigma Business Scorecard
is integrated into a Business Performance Index (BPIn), a

B
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measure of corporate wellness. Currently, there is no method
that enables an organization to determine its overall performance level. The Six Sigma Business Scorecard methodology
highlights the responsibilities for corporate performance and
establishes a formula for determining the sigma level of an
organization.
The purpose of the Six Sigma Business Scorecard is
twofold: (1) to identify measurements that relate key process
measures to a company’s profitability, making the opportunities so visible that they are difficult to ignore, and (2) to accelerate the improvement in business performance. Optimizing
the profitability, cost, and revenue variables is a primary purpose of the Six Sigma Business Scorecard.
The salient features of the Six Sigma Scorecard include
the following:
●
●
●
●

Provides a new model for defining a corporate sigma level
Aligns with the business’s organizational structure
Maintains visibility of cost, revenue, and profitability
Includes leadership accountability and rate of improvement

The Six Sigma Business Scorecard is a great model for
establishing a common target in terms of corporate defects per
unit (DPU), defects per million opportunities (DPMO) and
Sigma. In the absence of such a target, corporate leaders are
unable to focus and suffer from ineffective implementation of
Six Sigma. The Business Performance Index provides a onenumber measure of corporate performance in terms of Sigma
that can be used as a benchmark for driving future improvements. The benefits of the Six Sigma Business Scorecard
include the following:
●
●
●
●

Provides a target for performance improvement
Enables a business to drive dramatic improvement
Promotes the intellectual participation of all employees
Forces changes in an organization on a continual basis
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●
●
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Acts as a catalyst for bringing out the best among employees
Generates energy and enthusiasm
Reduces cost and improves profits

Throughout the book, a business has been considered as a
collection of business processes, irrespective of their output,
products, or services. Therefore, the Six Sigma Business
Scorecard can be applied to all organizations. It has been
adapted for even small businesses based on the feedback from
small business owners. The book is meant to be a documented
methodology to implement a practical corporate performance
measurement system that provides some predictable indicators
and identifies opportunities for improvement. To benefit from
the Six Sigma Business Scorecard, business leaders must be
willing to think creatively and make necessary organizational
changes to balance profitability and growth. The organization
of Six Sigma Business Scorecard is shown in Figure I-1.
The Six Sigma Business Scorecard includes 13 chapters that
lead step by step through the implementation process. Different
organizations will face different challenges in implementing
the Six Sigma Business Scorecard, depending upon their complexity and level of commitment to improving profitability and
growth. Many in the leadership cadre believe that profitability
and growth have an adversarial relationship. The current business environment encourages maximization of one or the
other. However, to survive and thrive, businesses must balance
both profitability and growth.
The Business Performance Index has been validated
based on estimation and public information about the companies on the Dow Jones Industrial Average Index and several
companies on a one-to-one basis. BPIn has shown correlations with performance. BPIn would not be significantly
affected by minor errors in the measurement system. To
improve a company’s BPIn, that is, profitability and growth,
the company must improve dramatically in all areas of business led by the leadership, facilitated by management, and
executed by employees.
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FIGURE I-1.

Organization of chapters in Six Sigma Business Scorecard.

With the renewed focus on leadership for corporate performance, the Six Sigma Business Scorecard can be used as a
tool that will allow an organization’s leadership to keep profitability in sight, involve employees intellectually, and demand
dramatic improvement from the management team. Achieving
profitability and growth requires a unique recipe for each
business. The Six Sigma Business Scorecard allows that recipe
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to evolve for the benefit of all stakeholders. For organizations to
succeed, the leadership must inspire, managers must improve,
and employees must innovate. This combination of roles will
produce strong teamwork, corporate synergy, and excitement
and resonating results that are visible and felt by everyone in
the organization.
Having been involved with the Six Sigma methodology from
its early days, I believe no corporation monitors Sigma level or
overall performance index. With the Six Sigma Business
Scorecard and BPIn, businesses can now determine the corporate wellness index and Sigma level that should be a leading
indicator of the financial performance.
Given that The Six Sigma Business Scorecard offers a new
methodology, there will be opportunities for improvement and
further refinement in the methodology. The author plans to
monitor companies that successfully implement the Six Sigma
Business Scorecard and those that struggle against implementing it. The author would be greatly honored to receive
any feedback for further refinement of the Six Sigma Business
Scorecard at praveen@qtcom.com.
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C H A P T E R
O N E

TRENDS IN
PERFORMANCE
MEASUREMENTS

o survive and grow, a business enterprise must meet its
stated objectives. How do we know if a business is meeting
its goals? Just as we go to a doctor for a checkup to confirm our
physical well-being, a business also needs monitor its health.
It needs to measure its performance frequently to evaluate its
past performance and identify areas where it must improve in
the future.
Historically, as supply geared up to meet the rising demand
for consumer products, the productivity of an enterprise
became the most important performance measure. As the gap
between supply and demand decreased and competition
increased, customers had better choices, and they began
demanding more features and better service. Customer demand
propelled companies to innovate and diversify in order to grow,
and businesses became more complex. Productivity alone thus
became an insufficient measure of business performance.

T

TECHNOLOGY AND GLOBALIZATION
The advent of transistors was the next big innovation in business. Transistors accelerated the growth of computing and
information technology, leading to applications that helped produce products and services that were cheaper, more accurate,
and of higher quality. A 1998 automobile print advertisement
1
Copyright 2004 by The McGraw-Hill Companies, Inc. Click Here for Terms of Use.
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boasting that its latest cars possess more electronics and computing power than did the Apollo 13 is an example of how
striving for increases in product functionality has led to more
technological advancements. These technology developments
fundamentally changed the way business is done.
With technology, distances have grown shorter, and the
world has become one large market. The exponential advancements in telecommunications and Web-based technology
reduced the virtual travel time between two places to mere
seconds. In other words, information can be exchanged almost
anywhere around the world within seconds. These advancements helped to reduce the effect of time zone differences
and cultural barriers, and distributed production worldwide. A
global company in the apparel market with retail stores in the
United States may have its products produced in factories in
China, may manage its business with Enterprise Resource
Planning software coded in Israel, and may have its customer
call center staffed by representatives in India.
The global integration and increasing competition also created
challenging business dynamics. For example, the electronics
industry’s explosive growth and competitive pressures resulted in
reduced margins despite high innovation and excellence in performance. The true challenge is to achieve growth through innovation and excellence while maintaining high profitability.
In addition to changes brought about by technology and
globalization, businesses face an ever-evolving landscape of
frequent mergers and acquisitions, competition from parallel
and substitute products, and threats from buyers and suppliers.
Excelling in this environment requires a comprehensive
reporting system that can accurately read the market’s pulse. A
performance measurement system (e.g., a report card or
scorecard) that provides feedback for timely response, as well
as monitoring and enhancement purposes, must exist.

MACRO ECONOMIC MEASURES
The U.S. economy is a classic example of a feedback system
constantly monitored through a set of measures (see Figure 1-1).
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Year
1970
1980
1990
2000

GDP PPI
CPI
($B)
1.04 39.3 38.8
2.8
88
82.4
5.8 119.2 130
9.9 138
172.2

PI
(000)
4.1
10.2
19.6
30.2

GDP: Gross Domestic Product
PPI: Producer Price Index
CPI: Consumer Price Index
PI: Personal Income
VPI: Vendor Performance Index

VPI
56.3
30.2
40.6
47.9

CU TIPI E/H ($) O/H Index
(%)
81.1 58.7 3.23
67
81.5 79.7 6.66
80.4
82.3 98.9 10.01
95.4
82.1 147.5 13.75
101.4
CU:
TIPI:
E/H:
O/H:
GI:

GI
($B)
152.4
477.9
861.7
1767.5

3
Profits
($B)
28.5
92.5
110.1
275.6

Capacity Utilization
Total Industrial Production Index
Earnings per Hour
Output per Hour
Gross Investment

FIGURE 1-1. Measures of U.S. economic performance, 1970–2000.
(Strawser, 2001.)

These national economic indicators are signals that investors,
business, and government respond to in order to encourage
long-term growth of the U.S. economy. The U.S. federal government, for example, reacted with tax and interest rate cuts
in 2002 to spur the economy after measures such as the Gross
Domestic Product (GDP) growth rate, unemployment, and
capital spending reflected a slowing economy. The collection
of data, analysis, and corrective action must occur a short
time after the actual event to counter undesired outcomes.

EVOLUTION IN PERFORMANCE
MEASUREMENTS
After World War II, several national economies grew significantly, leading to a global competitive environment. From timemotion studies to quality improvement tools, businesses
deployed methods to improve their performance. Beginning in
the 1970s, Japanese automakers challenged U.S. industry by
deploying quality management tools taught by J. M. Juran,
Edwards Deming, Phil Crosby, Genichi Taguchi, and others.
In the 1980s, other ways to promote process and performance
standards were created, such as the ISO 9000 quality
management system developed by the International Organization
for Standardization (ISO) and the Malcolm Baldrige National
Quality Award (MBNQA) guidelines established by the U.S.
Motorola-pioneered Six Sigma methodology and successfully
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implemented to reap rich benefits. Figure 1-2 shows the evolution of various techniques.
The purpose of these new quality management techniques
was to improve the performance of business processes. The
process control charts developed by quality pioneer Dr. Walter
Shewhart brought together the disciplines of statistics, engineering, and economics to improve the consistency of production
processes. Design for Manufacturability helped improve
reproducibility, recognizing the importance of considering
cost, quality, and manufacturing characteristics early in a
product’s design stage. The ISO 9000 system improved interrelationships between business functions. Benchmarking helped
in competitive positioning by measuring comparative operating
performance and identifying best practices. Six Sigma accelerated the rate of improvement. Lean manufacturing increased
process agility, and innovation introduced new products faster.
The improvements in business performance also led to an
increase in customer expectations and demand for products

100%

Effectiveness

Rate of
Improvement
Process
Management

6

Systems

75%
In-process
Statistical
Controls

Design for Manu. (DFM)

In-process Controls
Quality Control
50%

In-line Inspection

Medieval
times

1920s

1960s
Time line

FIGURE 1-2.

Performance control methods.

1980s

1990s
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that were better, faster, and cheaper. The spiral of demand
and supply changed the paradigm from a focus on quantity to
a focus on quality and functionality.
To meet customer expectations for better value and shareholder expectations for bigger profits, a new system for performance measurement and improvement must evolve. From
financial to process measures, a balanced approach is
required—an approach that encompasses strategic, operational, and leadership functions.

JURAN’S FINANCIAL AND QUALITY
TRILOGIES
J. M. Juran developed the Financial and Quality Trilogies (see
Figure 1-3), which have three aspects: planning, control, and
improvement. The Financial Trilogy elements of planning, control, and improvement all end up at sales—planning for sales,
controlling sales, and increasing sales—leading to a strategic
sales plan. The sales plan includes sales by segments, budgets
allocated to achieve those sales, margin goals, resource
requirements, distribution requirements, and discount models.
The CEO or equivalent typically develops this strategic sales
plan, which is reviewed quarterly to see how well it is being
executed and to develop follow-up action items.
The Financial Trilogy works well in a supply-driven environment, but it has limitations. When results are not achieved,
Control
Sales

Control
Quality

Leader
Plans

a. Financial
Trilogy

b. Quality
Trilogy

c. Business
Trilogy

Plan
Sales

FIGURE 1-3.

Improve
Sales

Plan
Quality

Improve
Quality

Management
Controls

Financial and QualityTrilogies. ( Juran, 1998.)

Employees
Improve
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the model offers no system to change the course (except to
change the executives or the salespeople). Furthermore, the
Financial Trilogy does not include all employees, relate to
operational performance, or drive internal improvement. In
addition, when the market forces change in the presence of
ever-increasing competition, such a model creates chaos,
stress, and poor performance because it leaves many workers
out of the loop rather than encouraging the intellectual
involvement of all workers across departmental boundaries.
The Quality Trilogy elements of planning, control, and
improvement involve strategic quality planning, process controls, and product improvement. The Quality Trilogy is typically
the responsibility of the quality manager or equivalent, who
plans for quality through data analysis; controls the quality
through inspection, test, and repair; and improves product
quality through programs such as Total Quality Management
(TQM). All aspects of the Quality Trilogy are managed by the
quality department in a subservient relationship to management.
Because the quality manager is held responsible for defective
products, one challenge with the quality trilogy is that it points
blame to the quality department for production problems. In
other words, it lacks accountability and leadership. In addition, history has shown that conventional quality programs do
not show a significant impact on profitability; hence they
often look like investments without meaningful results.

BUSINESS TRILOGY
In the 1970s and 1980s, we saw a tremendous shift in the role
of the quality department with the advent of ISO 9000, the
Malcolm Baldrige National Quality Award, and Six Sigma.
Customer expectations about product quality changed from simply looking for a good warranty program to completely rejecting
(with penalty) any supplier who could not provide quality products. Suppliers were held responsible for damage caused by
their poor performance. Customer expectations for feature-rich
and innovative products, extraordinary customer service, and
the lowest available price brought about the Business Trilogy
model. In the Business Trilogy (as shown in Fig.1.3), executives
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plan based on input from employees, the management team
exercises control over processes, and improvement occurs when
all minds in the company work toward it. But leadership more
than management is what’s needed to create a superior company. Leadership inspires employees toward a common goal,
defining their purpose, communicating the consequences of
low performance, and rewarding excellence rather than mediocrity. We’ve all seen executives who created several multimilliondollar problems and were rewarded because they then solved
those problems! Examples abound of leadership teams that
implement poorly planned, controlled, and executed decisions,
yet who still receive incentives in hopes of better results next
time. Without new systems and processes, the second time
around is not going to be any better than the first.
Any business has three segments: leadership, operations,
and support. The business theater of operations must include
superior leadership, excellent management, and committed
employees. In such a model, the leadership plans to become a
superior company through proper goal setting for higher profit
margins. The management team manages processes for dramatic improvement (highest quality in the shortest time).
Employees produce innovative products or deliver services
with love and care. Of course, what goes around comes
around. Employees will only care when they are cared for by
the leadership.

ISO 9000 QUALITY MANAGEMENT
SYSTEM
The ISO 9000 system evolved when the European Union
(EU) was forming in the mid-1980s. Its main purpose was to
provide standards that would facilitate trade between EU member countries. Later it became an international standard for
quality management under the auspices of the International
Organization for Standardization (ISO). In reality, the ISO
9000 system is a business management system. As products
and services became complex and customer requirements
became stringent, the responsibility for business performance
moved from the quality department to all departments. Today,
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quality or goodness of process and product is the overriding
responsibility of everyone in any organization.
The newest version of ISO 9000 includes additional
measurements that weren’t in the original plan, as well as
the requirement for continual improvement. It has the following requirements:
4.0 Quality Management System
●
●

General requirements
Documentation requirements. General, quality manual, control of documents, control of records

5.0 Management Responsibility
●
●
●
●

●

●

Management commitment
Customer focus
Quality policy
Planning. Quality objectives, quality management system
planning
Responsibility, authority, and communication. Responsibility
and authority, management representative, internal communication
Management review. General, review input, review output

6.0 Resource Management
●
●
●

General
Provision of resources
Human resources. General, competence, awareness and
training, infrastructure, work environment

7.0 Product Realization
●
●

Planning of product realization
Customer-related processes. Determination of requirements
related to the product, review of requirements related to the
product, customer communication
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Design and development. Planning, inputs, outputs,
review, verification, validation, control of changes
Purchasing. Purchasing process, purchasing information,
verification of purchased product
Production and service provision. Control of production
and service provision, validation of processes for production and service operations, identification and traceability,
customer property, preservation of product
Control of monitoring and measuring devices

8.0 Measurement, Analysis, and Improvement
●
●

●
●
●

General
Monitoring and measurement. Customer satisfaction,
internal audits, monitoring and measurement of processes,
monitoring and measurement of product
Control of nonconforming product
Analysis of data
Improvement. Continual improvement, corrective action,
preventive action

As the list illustrates, the requirements are quite comprehensive. The ISO 9001:2000 system is based on process thinking:
1.
2.
3.
4.

Plan for setup.
Do for excellence.
Check for verification.
Act for improvement.

PROCESS THINKING
To perform well, the process owner needs to control inputs,
process activities, and the process output. Control means that
the process owner understands the requirements as well as
receiving, producing, or supplying according to the requirements. Verification methods must be implemented at various
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stages of the process to ensure that requirements are being
met. This might be done by controlling input material through
supplier qualification, as well as monitoring the process by
means of data analysis, inspection, tests, and measurements.
A corrective action is initiated if the verification shows that
the requirements are not being met.
A business benefits from consistency of operations once the
business infrastructure is established using the ISO 9001 quality
management system. However, even with an ISO 9001 system,
the business will operate at below desired performance levels
if the processes are not optimized.

MALCOLM BALDRIGE NATIONAL
QUALITY AWARD GUIDELINES
When the ISO 9000 quality management system was
launched in the United States in 1987, the U.S. Congress
established the Malcolm Baldrige National Quality Award to
improve business performance. The resulting MBNQA
Criteria for Performance Excellence (also known as the
Baldrige Criteria) provided a system for managing process performance. The first Baldrige award went to Motorola, where I
had an opportunity to contribute to the quality systems while
working with the late Bill Smith. The purpose of the Baldrige
Criteria was to accelerate the rate of improvement and innovation. The award criteria provided a performance framework
based on measures of leadership, customer information, operations, human resources, and finances. Studies showed that
organizations implementing systems based on the award
guidelines outperformed their counterparts in value creation,
stock performance, and market leadership.
With worldwide acceptance, the Baldrige Criteria raised
awareness of customer satisfaction, leadership, and information management. The Baldrige Criteria were based on global
best practices. For example, the leadership category was created
based on behaviors and practices deployed by leaders such as
Bob Galvin, then CEO of Motorola. Leadership included definition of a vision, communication with employees, community
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service, public responsibility beyond the organization, and constancy of purpose. The Baldrige Criteria provide a role model for
companies to achieve superior performance, while ISO 9000
provides a framework for an organization to achieve good
results consistently.
The Baldrige Criteria highlight the following aspects of
business performance:
●
●
●
●
●
●

Visionary leadership
Customer focus
Employee development
Process excellence
Market leadership
Superior financial results

These business aspects are addressed in the seven categories
of Baldrige Criteria for excellence, as shown in Figure 1-4, as

Category
Leadership

Area
Organization Leadership
Public Responsibility and Citizenship

Strategic Planning

Strategy Development
Strategy Deployment

85

Customer and Market Focus

Customer and Market Knowledge
Customer Relations and Satisfaction

85

Information and Analysis

Measurement and Analysis of
Organizational Performance
Information Management

90

Human Resource Focus

Work Systems
Employee Education, Training, and
Development
Employee Well-Being and Satisfaction

85

Process Management

Product and Service Processes
Business Processes
Support Processes

85

Business Results

Customer-Focused Results
Financial and Market Results
Human Resource Results
Organizational Effectiveness Results

FIGURE 1-4. Baldrige Criteria for performance excellence.
(MBNQA Guidelines, 2003.)

Point Value
120

450
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well as in several areas within each category. Each area consists of a set of questions that focus on certain aspects of a
business. The objective is to emulate, as much as possible,
each guideline in order to achieve superior results.
The three major performance measurement and improvement systems of ISO, the Baldrige Criteria, and Six Sigma all
launched at about the same time. ISO launched ISO 9000
and Motorola launched the Six Sigma methodology in 1987, and
Congress launched the Baldrige Criteria in 1988. Figure 1-5
highlights key differences among the three approaches.
Faced with fierce foreign competition in the semiconductor
industry, the late Bill Smith invented the Six Sigma methodology
in 1985–1986. He realized that the rate of improvement
Motorola required to be profitable was so significant that
something dramatically different had to be done. Motorola
ISO 9000
A framework for creating “Quality
Thinking.”
Facilitates process management
through documentation and
compliance.
Specifies all business functions
except Accounting.

MBNQA
A framework for creating “Performance
Thinking.”
Facilitates benchmarking to improve
performance levels to best-in-class
levels.
Specifies key aspects of business.

Promotes Management
Responsibility through
communication and management
review.
Main aspect is compliance to
documented practices and
improving effectiveness.

Promotes exceptional leadership
behaviors as a way of life in society.

About 500,000 companies have
implemented it worldwide.
Savings are difficult to quantify.

Mass application of the
standards.
It is a third-party certification.

Main aspect is to achieve total
customer satisfaction through
superior practices and
performance.
About 4 to 8 companies win the
national level; similar number at
state level and in other countries.
Performance of publicly traded
companies has shown advantage
over the others by 3 to 4 times.
Limited to a few companies.
It is recognition for excellence.

Is on decline due to diversification Stabilized due to limited recognition.
in series of industry-specific
Has expanded into health care and
standards.
education.

FIGURE 1-5.
requirements.

Six Sigma
A framework for linking improvement to
profitability.
Facilitates dramatic improvement to
achieve performance excellence.
Specifies a methodology for
improvement irrespective of
functionality.
Requires leadership to aim at highest
performance with highest profitability.

Main aspect is achieving and
maintaining a high improvement rate for
business aspects that affect
profitability.
Has been adopted by several
companies to achieve dramatic
improvement and profitability.
Companies have reported huge amount
of savings in production and service
areas.
Selectively used by companies
committing to be a superior company.
It is a methodology to optimize
performance and maximize profitability.
Growing rapidly as an attractive means
to realize superior financial results.

Comparison of ISO 9001:2000, MBNQA, and Six Sigma system
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leaders envisioned the state of manufacturing 20 years into
the future. They predicted that cellular phones were going to
follow a similar route as the commercialization of digital
watches. Interestingly, that is exactly what happened. Today,
the trend in the cost of a cellular phone is almost like that of a
digital watch several years ago. Like the price of digital watches,
the price of cell phones has dropped precipitously. Sometimes
a cellular phone is even complimentary with the purchase of a
cellular service. This is why new processes for improvement
must be created continually and not just as a one-time deal.
Sustaining the Six Sigma process is critical to maintain performance once the initial success is achieved.
Before launching the Six Sigma initiative, Bill Smith had
discovered that most customer complaints and failures of
the product in the field were primarily caused by errors that the
quality control system was unable to detect before the product
was shipped. Typically, management focuses on resolving customer complaints through developing a superior customer service team. With Six Sigma, however, improving customer service
for fixing field failures may be less important than developing
systems that will catch and correct errors before the customer
receives the product. The field failures really determine the customers’ perception of an organization’s products or services. To
address the customers’ concerns, therefore, internal operational
excellence, driven passionately by the leadership, is mandatory.
In addition to widespread programs such as ISO 9000, the
Baldrige Criteria, and Six Sigma, several companies have
developed their own ways of achieving excellence. These can
be effective, but issues arise in the methods such organizations
use to rate their performance. Every organization looks at
financial performance critically every month or quarter.
However, many organizations, small or large, do not review their
operational performance as rigorously as they do their financial
performance. In essence, they are watching the pennies at the
end of the line while ignoring the dollars in the line, which
should be subject to even greater scrutiny. Companies with
superior performance do so and reap the benefits. However,
most businesses struggle to find a method of looking at these
costs that is simple, practical, and compatible with profitability.
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BALANCED SCORECARD
Robert Kaplan and David Norton introduced the Balanced
Scorecard in 1991 in The Harvard Business Review. The
Balanced Scorecard was a relief for many organizations; it
gave management a new way of monitoring a company’s performance by measuring past success and setting goals for the
future. The Balanced Scorecard is designed to provide a strategic vision for the organization by looking at four perspectives:
financial, customer, learning and growth, and internal business
processes. For each of these four areas, the company looks at
goals (How will we define success?), measures (What will we
measure to know we are successful?), targets (What quantitative
results do we wish to achieve?), and initiatives (What activities
will we do to achieve them?).
The Balanced Scorecard has been used by senior executives
for more than a decade as an excellent tool for strategy development. Kaplan and Norton demonstrated how executives in
industries such as banking, oil, insurance, and retailing have
used the Balanced Scorecard to guide their current performance
and target future performance goals. However, implementation
at the grassroots level has been questioned for practicality.

SIX SIGMA BUSINESS SCORECARD
The business environment has changed a lot during the last
decade. Several hundreds of thousands of businesses worldwide implemented ISO 9000 quality management systems.
About a million copies of Baldrige Criteria are shipped to
businesses annually. Many businesses and their suppliers have
implemented the Six Sigma methodology. However, the challenge is to improve profitability significantly, to prevent marketplace dynamics such as the dot-com meltdown of 2000. The
value of performance measures has become more important
than ever.
With the current and anticipated unsettling business environment—accelerating trends in technology, high expectations
for performance, eroding prices, and shrinking profitability
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margins—businesses need a performance measure (or scorecard) that is robust and that addresses various aspects of a
business including the marketplace dynamic. Businesses need
a tool that provides a framework and guidance, creates challenges, and stimulates excitement. Businesses need performance measures that continually renew and reenergize them,
forcing them to discard the status quo and embrace innovation on a continual basis.
Such a system must rely on the basics of a business. A business is a collection of processes, including the leadership
process. Each business process has inputs that include
suppliers, assets, resources (capital, material, people), and
information. The process also has a vision, measures, policies
and procedures, and output that includes products or services
for customers. Every business has variances. The question is
what to do with them. Each business must have a process to
handle excessive variances in the organization. Typically, these
variances are the leaks in profitability. To fine-tune profitability,
one must look at measures of all aspects of the organization the
way it really works in order to reverse any loss of profitability.
The Six Sigma Business Scorecard has been developed to
look at measures of all aspects of the organization. It addresses the concerns that executives express about current scorecard systems, such as their ineffectiveness at relating to the
employees who do the work. Most scorecards are strategic in
intent and do not flow down to process measures.
For any scorecard to be implemented successfully, the
scorecard must include sound planning, operational excellence, and sustainable growth. With an understanding of the
Business Trilogy, process model, and dynamic economic environment, a Six Sigma Business Scorecard was developed that
personifies leadership and management; aligns purchases and
operations; drives customer service and sales; and promotes
employee excellence, innovation, and improvement. Such a
scorecard should intuitively be persuasive to executives for
strategy as well as rewarding to employees for continual excellence through innovation.
The Six Sigma Business Scorecard, as shown in Figure 1-6,
is driven by those responsible for inspiration, planning, and
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Management and
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Employees and
Innovation

INNOVATION
FIGURE 1-6.

Six Sigma Business Scorecard.

profitability (i.e., the leadership); controlled by managers who
improve processes and reduce costs; improved by employees
who develop innovative solutions to meet customer needs; and
steered by sales and customer service representatives who
acquire and maintain customers through high-quality relationships for revenue and growth.
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n the early 1980s, the U.S. electronics industry was in
fierce competition with offshore manufacturers. Because of
the oil crisis of the late 1970s, the economy was in a slump.
Motorola soon realized it had to do something different. The
leaders at Motorola envisioned trends in manufacturing in
the communications industry. The tack they decided to take
was to develop Six Sigma. The leaders conducted benchmarking
studies, analyzed problems, and reviewed customer feedback.
They discovered that customers expected better products than
they were getting and that problems in the field were extensions of internally observed problems. The leaders determined
that the future of manufacturing electronic products looked
like the future of digital watches—trinkets that had to be produced at a very low cost in order to be a viable product line.
Interestingly enough, cell phones and digital watches look
pretty much the same today—in price as well as appearance.
Today, however, cell phones are offered as part of a service
plan instead of being sold as a separate entity.

I

COMPLEXITY AND PERFORMANCE
As Motorola’s leadership gained knowledge and understood
the need, the Six Sigma process started to become apparent in
statistical terms. The issue was this: Each process by itself
could be fine; however, when a series of processes was
involved in the production of a product or service, the net was
17
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much less than the yield at each process. For example, if
process and parts yields were at 99 percent for each component of the operation, the overall yield for the entire operation
would be much less, as shown in Figure 2-1.
The overall yield is calculated by multiplying the process
yield at each process. In the case of 100 components, this
means 0.99 (for 99 percent yield) is multiplied 100 times.
The figure shows that as soon as the process or the product
complexity exceeds 100, the probability of making errors
increases such that almost every unit of output must be
repaired at least once. Therefore, a performance level of 99
percent does not stretch far enough for complex products or
services.

COST OF POOR PERFORMANCE
With any failure rate, there is an associated cost. The cost of the
product is directly related to the failure rate, as shown in Figure
2-2. The total cost is determined according to the formula
Total cost  Unit cost (1  Failure rate)
The additional cost is a waste of valuable resources that is
deducted from the overall profitability of the business. The

Number of Operations
or Components

Overall Yield,
% (99%
Yield at Each
Process, or
for Each
Component)

100

36.7

500

0.5

1000

0

5000

0

FIGURE 2-1. Components versus overall
yield.
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Total
Cost

Failure Rate (%)

FIGURE 2-2.

Failure rate versus total cost.

waste occurs in all functions of a business, e.g., sales, design,
purchasing, production, quality assurance, and even management. Typical accounting practices do not consider all aspects
of the business, as the focus is on the visible waste. However,
hidden costs need to be understood, identified, and monitored
in order to maximize an organization’s profitability.
The cost factors, as shown in Figure 2-3, include the direct
cost of material, the cost of resources required to handle it,
and even opportunities lost because of customer dissatisfaction. Following is a list of aspects of costs that contribute to
waste and harm profitability.
●
●
●
●
●
●
●
●
●
●

Awareness of common purpose
Employees’ skills and experience
Defective materials and excessive use of material
Insufficient information
Improperly maintained machines
Wrong or damaged tools
Impractical procedures
Lack of training
Reduced capacity due to failure rates
Lack of preventive maintenance
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Worker-related
factors:
Lack of Purpose, Skills
and Experience

Profitability
Reduction
Factors
Non-worker-related
factors: Material, Info.,
Machines, Tools, Proc.,
Training, Capacity,
Maintenance, Design,
Sales, Purchasing,
Req., Mgmt policies,
Decisions, Comm.

FIGURE 2-3.

●
●
●
●
●
●
●

Factors contributing to reduction in profitability.

Suboptimized designs
Poorly understood customer requirements
Overambitious sales representatives
Excessive discounts
Informally communicated requirements to suppliers
Purchasing policies requiring cheapest parts instead of value
Management uncertainty in decision making and lack of
direction

Note that most of these cost factors are related to neither
management nor employees. However, with changing business
practices, increasing complexity of products, and interdependence of various functions, everyone must work to ensure that
necessary activities occur correctly. Management is no longer
solely responsible for every action of all employees, nor are
employees solely responsible for every decision that management makes. Instead, everyone must be responsible for inefficiencies in the system. The system is not a function of two

irmgn.ir
SIX SIGMA—AN OVERVIEW

21

processes; it is a collection of various processes that generate
hidden and visible waste in the system.
Considering waste in the system, as well as ever-increasing
customer expectations, Motorola recognized that a new yield
model was needed. The late Bill Smith, a senior manager at
Motorola, developed a model that would allow higher yields
at each operation, thus generating better products and services
to customers. With the Six Sigma level of performance, each
function must be performed virtually perfectly. The failure
rate at each operation is expected to be 3.4 parts per million
versus simply 99 percent. With such a high level of performance, the field performance improves significantly, waste
reduces dramatically, and profitability can improve enormously.
Figure 2-4 shows the impact of the revised business model on
the overall performance of the system. With this magnitude of
improvement, the Six Sigma concept becomes a powerful
strategy to drive improvement in an organization’s performance and profitability.

BASICS OF SIX SIGMA
Six Sigma offers a measure of goodness, a methodology for
improving performance, a measurement system that drives
dramatic results, and a new paradigm that requires a passionate
commitment from leadership to set high expectations. Figure
2-5 demonstrates the relationship between defect rate, sigma
level, and cost reduction opportunities.

Number of Operations
or Components

Overall Yield,
% (99%
Yield at Each
Process, or
for Each
Component)

Overall Yield,
% (99.9996%
Yield at Each
Process, or for
Each Component)

Improvement, %

100
500
1000
5000

36.7
0.5
0
0

99.9
99.8
99.6
98

Greater than 100%
Greater than 1000%
Practically infinite
Practically infinite

FIGURE 2-4.

Performance improvement due to the Six Sigma process capability.
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Defect Rate,
parts per million

Sigma Level

Cost Reduction
Opportunities,
% of Sales

66,810 (or 6.7%)

3

25

6210 (0.6%)

4

15

5

5

6

1

233
3.4

FIGURE 2-5. Sigma level and related opportunities for improvement.

Companies that have implemented Six Sigma have reported
enormous savings. For example, Motorola, GE, Honeywell
(formerly Allied Signal), Raytheon, ABB, and many more have
realized savings in the hundreds of millions of dollars. During
the first 5 years of Six Sigma implementation, Motorola
reported about $1 billion in manufacturing operation savings
and similar savings in nonmanufacturing operations. For
Motorola, 1987 to 1992 was a significant period when sales
and profitability improved significantly.

TRADITIONAL APPROACH TO SIX SIGMA
The traditional approach to Six Sigma involves the steps that
focus on discovering customers’ critical requirements, developing process maps, and establishing key business indicators. After
these steps are completed, the business moves on to review its
performance against the Six Sigma standards of performance
and takes actions to realize virtual performance. The often
overlooked aspect of achieving dramatic improvement in business performance is the superior management review process,
in which the senior executives become extensively involved in
monitoring performance and demanding necessary improvements from their middle managers and employees. Once success is achieved, reward and recognition are critical success
factors to perpetuate the rate of improvement.
The traditional approach, used by Motorola during the
first 5 years, requires leadership and managerial staff to
undergo extensive training for change management supported
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by Motorola University, followed by training in Six Sigma
methods. Senior management then taught employees to create
an upward communication process. When employees had a
problem, they were required to go to their supervisors for
answers. The outcome was a common understanding of the
Six Sigma process and common goals for improvement.
Employees were asked to set goals that would allow them
to stretch their imaginations, promoting creativity and superior
teamwork. When teams excelled, they were recognized by the
CEO and were rewarded with the CEO Quality Award. This
became the best award employees could receive, and they
strived for it.

THE BREAKTHROUGH APPROACH TO
SIX SIGMA
The new approach to Six Sigma, called the Breakthrough
approach and developed by Mikel Harry and Richard
Schroeder (2000), captured the Motorola methods and packaged them in the Define, Measure, Analyze, Improve, and
Control (DMAIC) methodology. The Breakthrough approach
consists of management involvement, organizational structure
to facilitate the improvement, customer focus, opportunity
analysis, extensive training, and reward and recognition for
successful problem solving. Its benefits include the standardization of the methods, global adaptation of the methodology,
and commercialization of Six Sigma.
In any case, whether Six Sigma is implemented through the
traditional approach, the Breakthrough approach, or various
derivatives, its primary driving factor is the commitment of the
company’s leader, the CEO. The successful implementation of
Six Sigma at Motorola was led by Bob Galvin, and Larry
Bossidy. These leaders communicated an enthusiastic vision, a
personal desire to achieve results, an expectation of an aggressive rate of improvement, direct involvement in communicating results to stakeholders, and recognition of those who supported the vision. The most fundamental aspect of the vision
is superior customer satisfaction that, if achieved, leads to
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higher profitability. The passionate implementation of the Six
Sigma methodology is the means, customer satisfaction is the
end, and superior profitability is the financial outcome.
Businesses that successfully implement Six Sigma see significant improvement in profitability.
The current Six Sigma approach consists of two implementation levels—the corporate level and the project level. Corporatelevel implementation requires leadership to take initiative and
middle management to assist in developing a business case for
adapting the Six Sigma methodology. They develop the business
case by analyzing business performance and identifying factors
that adversely affect profitability—in other words, identifying
areas where waste of capacity, facilities, funds, and human
resources occurs. During this phase, leaders and managers revisit the purpose of the business. They collect supporting data to
assess how well the purpose of the corporation is being achieved
based on customer feedback, market share, and earnings.
The critical aspects of the corporate-level preparation for
the Six Sigma methodology include establishing key business
performance measurements, ensuring organizational effectiveness, readying the organization for Six Sigma, and establishing
goals for improvement. These goals and opportunities are then
aligned with other business initiatives and filtered into projects.
The project-level implementation relies on the DMAIC
methodology to capitalize on opportunities for improvement.
Extensive training is conducted for champions and sponsors,
Black Belt and Green Belt candidates, and employees. The
training for champions and sponsors includes an understanding
of the need for Six Sigma, Six Sigma’s benefits, the rollout
plan, the working of Six Sigma projects, the roles and responsibility of all employees (including executives), and an
overview of the DMAIC methodology (described below). The
Black Belt and Green Belt training programs include various
tools and techniques to apply the DMAIC methodology.

DEFINE
The first step—to define—is to clearly describe the problem and
its impact on customer satisfaction, stakeholders, employees,
and profitability. During this phase, the following are defined:
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Customer critical requirements
Project goals and objectives
Team roles and responsibilities
Project scope and resources
Process map and supplier, Input, Process, Output, and
Customer (SIPOC)
Process performance baseline

In understanding the customer requirements, one can
learn from Noritaki Kano’s quality approach. Kano’s approach
sorts the customer requirements into three categories:
assumed, specified, and expected requirements. An assumed
requirement is one that’s taken as a given. Someone who is buying a car, for example, never checks to be sure that the car will
include four wheels. When an implicit requirement is not met,
customers are extremely dissatisfied. Assumed requirements,
then, are dissatisfiers, where ignorance is the best outcome
and loss of the customer is the worst outcome. The specified
requirements are a customer’s explicitly communicated requirements. To meet the requirements is to satisfy the customer.
But if an organization has not done anything beyond what
customers have specifically asked for, customers will be very
open to try competitive products or services. The expected
requirements include requirements beyond what the customer
explicitly communicates. These are the customers’ real,
unstated expectations of what they would love to receive from
suppliers. For a supplier to fulfill these expectations, the supplier must really understand the customers’ needs for products
or services. The supplier must also anticipate the customers’
future needs, thus demonstrating a desire for ongoing relationships with customers, i.e., showing superior customer service.
Once the requirements are understood, they flow down to
the operation level, where project goals and objectives are set.
Some of the techniques used in the define phase include
the following:
●
●

Project charter
Stakeholders’ commitment analysis
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Affinity diagrams
Voice of the customer
Kano’s quality analysis
Force field analysis
Pareto analysis
Process mapping
SIPOC (Suppliers, Inputs, Process, Outputs, Customers)

Some of these tools are used widely in various aspects of a
business. However, a couple of these techniques, specifically
stakeholder analysis and SIPOC, are used as part of Six Sigma.
The Commitment Matrix (Figure 2-6) is an effective way
to assess what support is needed versus the current level of
commitment from each of the business functions. An adverse
gap between the level of commitment needed and the level of
commitment that is currently available identifies the opportunity
to increase internal support. Additional support levels can be
identified depending upon a company’s needs. This analysis of
commitment is an excellent way to communicate concern to
affected team members. Performing this analysis for each project ensures that necessary support is available to achieve results.

MEASURE
The purpose of the next phase—to measure—is to describe the
opportunity for improvement and quantify the baseline performance. When changes are made for improvement, then the
business can verify the effectiveness of the changes. To analyze
data, basic statistical techniques such as averages, standard

Commitment
Passionate
Positive
Neutral
Resistance
Destructive

FIGURE 2-6.

Management

Purchasing

Needed
Available

Engineering

Production

Needed
Needed
Available

Needed
Available

Commitment matrix.

Available

Sales
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deviation, and probability distributions (i.e., the Normal distribution and the Poisson distribution) are critical for understanding
the nature of excessive variation in the process.
Variation. W. Edwards Deming said that “variation is evil.”
This premise underlies the method for achieving dramatic
improvement in any process. Walter Shewhart classified variation as random or assignable. Deming called it common or
special variation. The nature of variation depends upon its
causes, which could be random or assignable.
Random causes of variation, such as ambient temperature,
supplier-to-supplier variation in parts, or operator-to-operation
variation, are inherent in the process. Assignable causes are
those that change for specific reason, such as machine breakdown, an untrained operator, use of the wrong material, an
incorrect setup, or some design-related issue. The random
causes are difficult to diagnose, and many of them act concurrently, while the assignable causes are known, specific, and
introduced in the process. In statistical terms, random causes
are the ones that are more likely to happen as a routine (about
95 percent of the time), while assignable causes occur less often
(about 5 percent of the time) and are exceptions. In developing
statistical thinking, it is not as important to learn many statistical techniques as it is to understand the nature of variation.
Cost of Quality. Another measure of performance is the cost
of quality. The traditional cost of quality consists of four categories: internal failures, external failures, appraisal, and prevention. The goal is to increase the preventive cost of quality
and to reduce the internal failures, external failures, and
appraisal components. Typically, not all the costs of poor quality
are measured in a company’s accounting system; therefore, it
takes both effort to understand and courage to measure accurately the cost of poor quality.
Generally, management’s initial reaction is that the cost of
poor quality is not significant. For example, a company wants
to improve customer satisfaction by reducing the number of
defects reaching customers, so it adds inspection and test
points. Over time, this inspection and testing becomes a standard process. This process, however, is an activity that doesn’t
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add value to the product. The goal, then, is to reduce the level
of inspection or testing as much as possible, as it is a wasteful
activity. Figure 2-7 lists some measures of the cost of poor
quality (COPQ) that must be targeted for reduction.
The objective must be to reduce COPQ and increase
investment in the prevention costs. Figure 2-8 shows typical
ratios of the cost of poor quality, illustrating that a lot more
effort must be committed to improve the prevention cost.
Surveys have found that employee training is still the best
investment to make in order to add value.
Measurement System Analysis (MSA) is a method used to
assess repeatability and reproducibility of the measurement
method. The goal is to ensure that the measurement system
does not add to excessive variability, thus leading to false conclusions and, therefore, false starts. Normally, it is known as
Gage Repeatability and Reproducibility (Gage R&R). The Gage
R&R can be performed on any measurement method to apportion variances. The measurement method must have resolution
an order of magnitude higher than the measurement itself.

Internal
Failures

External
Failures

Appraisal

Prevention

Failure Reviews

Customer
Dissatisfaction

Drawing
Checking

Planning

Redesign

Equipment
Downtime

Final Inspection

Capability
Studies

Reinspection

Excess Inventory

In-Process
Inspection

Design Reviews

Repair Costs

Excess Travel
Expense

Laboratory
Testing

Field Testing

Retesting

Excess Material
Handling

Personnel
Testing

Vendor Surveys
and Evaluation

Rework

Penalties

Receiving
Inspection

Procedure
Writing

Scrap
Allowances

Pricing Errors

Product Audits

Training

Shipping
Inspection

Market Analysis

Engineering
Changes

FIGURE 2-7.

Cost of poor quality (COPQ) measures.
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COPQ Category

Estimated Contribution, %

Internal Failures

25 – 40

External Failures

25 – 40

Appraisal

10 – 50

Prevention

0.5 – 5

FIGURE 2-8.
contributions.
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Cost of poor quality (COPQ)

Six Sigma Measurements. A defect is defined as any
attribute of a product that does not provide total customer satisfaction. The Six Sigma methodology measures defects in two
key ways: Defects per Unit (DPU) and Defects per Million
Opportunities (DPMO). A unit is defined as the output of a
process. For example, a unit for the accounts payable department may be an invoice; for the assembly area it might be a subassembly; and for the packaging department, it may be a package
that will be shipped to the customer. The DPU can be calculated
as follows:
Total number of defects
DPU  
Total number of units inspected or verified
The DPU measurement uses total defects instead of total
defective units. For example, when a cell phone is inspected
and five defects are found, all defects must be counted,
recorded, and included in the DPU calculation. Once the
DPU is calculated, the first-pass yield can be calculated
according to the following formula:
First-pass yield  eDPU
Normally, the yield is calculated according to the number of
good units produced over the total units started. If utilized
correctly, the yield number will appear more accurate.
However, because the focus for improvement is on defects or
errors, the number of defects must be measured; they point to
the opportunities for improvement.
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When using measurement or variable data, one needs to
look at the distributions of data and utilize an appropriate distribution to determine probabilities of producing good product
within specifications. The following steps can be used to predict
yields based on the variable data:
1. Gather variable data.
STEP 2. Calculate the average and the standard deviation.
STEP 3. Calculate the probability of producing the product
within specification, using the Normal distribution
table (in any business statistics book or software).
STEP 4. Add probabilities of producing the product within
specification on both sides of the target.
STEP 5. Subtract from 100 to determine the defect rate. The
defect rate can be converted to parts per million.
STEP

For example, if the process, as shown in Figure 2-9,
demonstrates standard deviation such that the 3 Sigma distance is equal to the specification limits, then the 99.73 percent
process output will be acceptable. If, however, the standard

Lower Specification Limit

68.26%

Upper Specification Limit

95.44%
99.73%

FIGURE 2-9. Probability of producing products within limits at specified standard
deviations.
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deviation is reduced through process improvement, or the limits
are opened up after negotiations with customers, such that the
tolerances are higher than the 3 Sigma around the mean, then
the predictable yield will be 99.9 percent or higher. It is at this
point that the benefits of reduced inspection and testing
become visible.

ANALYZE
During the analyze phase, the focus is on searching for the
root cause. Based on the data analysis, opportunities are prioritized according to their contribution to customer satisfaction
and impact on profitability.
Pareto Analysis. The Pareto chart (see Figure 2-10) is a
graphic representation of the opportunities for improvement.
It is used in identifying the critical opportunities that will have
the greatest impact on customer satisfaction and profitability.
The chart was developed by J. M. Juran and named after the
Italian economist Vilferado Pareto, who observed that most of
the world’s wealth is owned by a few individuals. Juran likewise
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FIGURE 2-10.

Pareto chart of opportunities for improvement.
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found that most events in nature are not equal. For example,
most revenues of a company come from a few large accounts,
most of the deaths occur due to a few diseases, and most
problems in an organization stem from just a few causes.
The Pareto chart is designed to help businesses identify
opportunities for improvement that cost more than the others
and thus should be attacked first. The Pareto chart shows
opportunity categories based on their impact or frequency.
People tend to work first on opportunities that are easier to
attack rather than those most important to attack. The purpose
of using the Pareto chart is to promote work on important
opportunities rather than on the easy ones.
Cause-and-Effect Analysis. Once the most significant
opportunities have been identified, a root cause analysis is
performed. The cause-and-effect diagram is one tool used to
diagnose the causes of a selected problem. Most failures are
caused by problems with the machine, material, method, or
mind (skills). In addition, the environment and measurement
devices may cause failures. The cause-and-effect diagram is
a great way to list potential causes. Once causes are listed, a
cross-functional team can prioritize various causes and select
a few on which to work. The cause-and-effect diagram is also
called the Fishbone or Ishikawa diagram.
As shown in Figure 2-11, the main branches can be relabeled according to the categories of causes to be investigated.
In the case of financial losses, categories such as machines,
methods, and materials might not be the appropriate categories to represent potential causes. In such cases, other causes can be fitted into the standard branches, or the branches
can be relabeled.
Multivary Analysis. Multivary analysis is an excellent tool to
apportion variance in the area where opportunities for
improvement exist. It dissects the variance into positional,
cyclical, and temporal categories. The positional variation is
caused by the variables that affect the process performance at
certain locations within the process or the product. The temporal variation is attributed to the changes between cycles of a
process and represents trends over time, i.e., shift to shift, day
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Materials
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Personnel

Excessive
Inventory

No Training Program

Incorrect
Information

Ineffective Recruiting

Excessive Office
Space

Poorly Defined Goals

Financial Losses
in a Business
No Vision/Policies

Bad Economy

Higher Breakeven

Hidden Costs

Environment

Methods

Old Equipment

Too Much Equipment

Long Setups

Machines

FIGURE 2-11. Cause-and-effect diagram.

to day, or week to week.
Apportioning the variation in a process puts focus on the
variables related to a particular type of variation. For example, the positional variation is normally attributed to product
or process design, as the defects recur at certain locations.
The cyclical variation is attributed to the variables related to
the process setup that cause variation in performance from
one process cycle to the next. The temporal variation can be
related to the maintenance activities, whether daily, weekly,
or monthly, as well as degradation in consumable items in
the process, such as laser lamps, machine tools, chemical
concentrations, or the limited shelf life of a chemical.
FMEA. Failure Mode and Effects Analysis (FMEA), as shown
in Figure 2-12, is an excellent tool that has been used in
mainly the automotive and aerospace industries, or where personnel safety is a concern. As implied by the name, FMEA is
used to anticipate potential failure modes during the product
or process design or redesign, to determine the effects of failure modes on performance, and to identify action items that
will prevent anticipated failure modes. Each failure mode is
ranked for severity of the effect on performance, frequency of
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Description of
Protection:The spreadsheets

Potential
Failure Mode and
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System
Subsystem
Component
Design Lead

Key Date

Core Team

Potential
Effect(s)
of Failure

Item / Function

Potential Failure
Mode(s)

Coolant
containment.
Hose
connection.
Coolant fill.

Crack/break.
Leak
Burst. Sidewall
flex. Bad seal.
Poor hose
retention

S
e
v

8

Potential
Cause(s)/
Mechanism(s)
of Failure

P
r
o
b

Over pressure

8

Current Design
Controls

Burst, validation
pressure cycle.

Write down each failure mode
and potential consequence(s)
of that failure.

Severity - On a scale of 1–10, rate
the Severity of each failure (10 =
most severe). See Severity sheet.

Likelihood - Write down the
potential cause(s), and on a scale of
1–10, rate the Likelihood of each
failure (10 = most likely). See
Likelihood sheet.

FIGURE 2-12.

Failure mode and effects analysis template.
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FMEA Worksheet
are not protected or locked.

FMEA Number
Effects Analysis
FMEA)

Prepared By
FMEA Date
Revision Date
Page

of

1

Responsibility
Actions Taken
and Target
Completion Date

J.P. Aguire 11/1/95
64 Test included in
prototype and
E. Eglin 8/1/96
production
validation testing.

Response Plans and Tracking

Risk Priority Number - The combined weighting
of Severity, Likelihood, and Detectability.
RPN = Sev X Occ X Det

Detectability - Examine the current
design, then, on a scale of 1–10,
rate the Detectability of each failure
(10 = least detectable). See
Detectability sheet.

FIGURE 2-12. (Continued)

Failure mode and effects analysis template.
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occurrence of its cause, and detection of the failure mode
based on the effectiveness of the control methods. A risk priority
number (RPN) is calculated by multiplying the ranking for
severity, occurrence, and detection. The RPN is used to prioritize the failure modes and corrective actions related to the
failure modes.

IMPROVE
The improve phase consists of developing solutions and
selecting the optimum solutions for best results and most
robust performance. Two key aspects of the improve phase
include the use of Design of Experiments (DOE) and change
management.
The traditional approach to finding a solution to a problem
focuses on one variable at a time, holding the other factors
constant. Shortcomings of this approach include the following:
●
●

●
●

●

It is usually not possible to hold all other variables constant.
Too many experiments are required to study the impact of
all the input variables.
The interaction between variables cannot be determined.
The optimum combination between variables may never be
revealed.
Resources might be wasted in studying the wrong variables.

Statistically designed experiments involve varying two or more
variables simultaneously and obtaining multiple measurements under the same experimental conditions. The objective
of DOE is to assess the effects of the critical variables and the
interaction among them, and then to determine the significance of those effects compared to the experimental error. If
the effects of the process changes happen to be significantly
better, a new process can be implemented.
The advantages of this approach are the following:
●

●

Many variables can be measured simultaneously, making
the DOE approach more economical.
Interactions between variables can be detected and measured.
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Experimental error is quantified and used to determine the
confidence level in the experiment results.
The results will indicate if any important variables were
missed in the experiments.

To improve a process, one must gain knowledge of the
process, its environment, its components, and its responses.
The following steps outline the various steps for process
improvement:
●
●
●
●
●

●

●

Describe the process and break it into subprocesses.
Determine measurement instrument variability.
Collect and analyze data.
Identify major components of variation, using statistical tools.
List input variables associated with the major component of
the variation. Screen out trivial variables by using brainstorming, screening experiments, or similar techniques.
Conduct statistically designed experiments to identify critical
input variables.
Optimize the process with attention to critical variables,
and determine realistic tolerances of input variables.

Figure 2-13 shows a flowchart that describes the use of various techniques deployed in the design of experiments. The
Full Factorial technique, commonly used for most process
improvement activities, requires selection of the key variables,
the desired settings for the new process, and the amount of
improvement desired. Once the experiment is designed, the
experimental cells are randomized, and the data are collected
and analyzed using a statistical software. Most experiments
provide additional knowledge about the process and lead to
convergence in solving the problem. Sometimes multiple
experiments are required to arrive at a solution.

CONTROL
Once the improvement is realized, the goal is to control the
improved processes and sustain the Six Sigma initiative. Tools
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Define Process

Manufacturing Process

Select Response

Data Collection

Identify Factors

Determine Ranges

Data Analysis - Multiple Regression, Multivary, or
Screening experiments to eliminate trivial causes

No
# Factors
= < 6-8

No

Screening
Experiments

No

Comparative
Experiments

Yes

# Factors > 2
Yes
Factorial or Equivalent
Experiment Designs

Critical
Factors

FIGURE 2-13.

Yes

Response Surface
Methodology

Strategy for conducting design of experiments.

such as control charts, precontrol charts, and run charts are
used to maintain the processes. The challenge, however, lies
in keeping the Six Sigma initiative alive on a continual basis.
One way to keep the Six Sigma initiative alive is to have
the organization divide itself into functional territories, with
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managers in each territory working only on improving their
own functions. This solution, however, is sometimes detrimental
to the organization as a whole. Such an organizational hierarchy
can give managers a monopoly for controlling any changes to
their departments or functions. This authority can lead to resistance to any “outside” interference and change, such as quality
improvement projects. On the other hand, some organizations
have too many rules (or written procedures), and any change
in those rules must go through a bureaucratic process, which
may take weeks or months. To lower such barriers, incentives
to drive dramatic improvement or consequences for resistance
must be clearly defined and communicated.
Leadership must transform the organization’s culture into
one that embraces change rather than fights it. A mentor can
help project managers find the right resources or address critical
roadblocks. The mentor may direct the project manager to an
informal leader whose support is critical for the project’s success as well as find legitimate ways around constraints and
roadblocks. For example, a minor change in the project plan
might help bypass a daunting approval requirement.

CHALLENGES IN IMPLEMENTING
SIX SIGMA
Sometimes, a company’s leaders adopt the Six Sigma initiative
without understanding the potential opportunities that can
increase profitability. They basically treat it like another cannonball or another flavor of the month. While these companies have
committed significant resources in training people for Black
Belt and Green Belt certification, either the projects for the
trained personnel to work on have not been identified, or the personnel have not been allowed to work on the projects because
of other priorities in the company.
At a large automotive original equipment manufacturer,
the Six Sigma methodology is treated as a five-step problemsolving methodology, and management does not get involved.
At another company, projects are already in progress before
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the Six Sigma training. After the Six Sigma training, the projects are counted toward the Six Sigma success. At another
company, a consulting company asked the project leader to
fudge the numbers to make savings look better than they
were. At an American Society for Quality section meeting, I
was told that the company had just completed the Six Sigma
training, but that it may need some help in project selection.
These examples are all start-up problems with the Six Sigma
methodology’s implementation.
At some companies, the challenge has been to sustain the
rate of improvement and successes over the long haul.
Problems have occurred because of misalignment of corporate
strategies and ineffective performance management. The most
significant cause of poor performance management is unavailability of the proper feedback at all levels, i.e., from the
process all the way to the leadership. The current available measurements may be limited to sales reports, financial measures,
and the performance of production processes. Several areas
in the corporate world have been ignored. As discovered
through the Six Sigma methodology at Motorola and GE,
significant savings can be realized in service areas as well as in
production. Therefore, performance measurements at key
processes throughout the organization are crucial.
Another weakness in some organizations, whether they are
implementing Six Sigma or other similar methods, is the hesitancy of leaders to set goals for an aggressive rate of improvement. Aggressive goal setting is a critical characteristic of the
Six Sigma methodology, as it demands innovation in each area,
intellectual involvement of all employees, and dramatic improvement. Minor adjustments in production or management
processes lead only to incremental improvement that is often
hidden by the error levels in the corporate management system.
To share the benefits of the improvement resulting from
application of the Six Sigma methodology, the rate of
improvement must be greater than the rate of inflation and
measurement errors. With the changing corporate competitive
environment, implementation of an ISO 9000 system at more
than 500,000 companies, acceptance of Six Sigma methodology
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for superior performance, and the application of Malcolm
Baldrige National Quality Award guidelines worldwide, a
comprehensive, practical and progressive performance system
is needed to realize dramatic improvement on the order of 50
percent. The Six Sigma Business Scorecard combines various
performance measures and goal-setting methods of Six Sigma
to meet corporate needs for dramatic improvement and
higher profitability.
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recent business assessment survey [developed by the
National Institute of Standards and Technology (NIST)]
and conducted by Quality Technology Company led to some
interesting findings about business performance. Most respondents reported that they have no idea how company leadership
planned to improve the profitability. Only a few people knew
how successfully their department was in achieving business
objectives.
The respondents in the survey represented owners, managers, engineers, and operators of several companies (including
those in the Fortune 100). The responses of employees to questions in various business areas are summarized in Table 3-1.

A

TABLE 3-1. Business Assessment Survey Findings
EASY TO
ANSWER

COULD
ANSWER

Organization Environment

53

38

9

Organizational Relationships

32

46

22

Competitive Environment

27

41

32

Strategic Challenges

26

30

44

BUSINESS AREAS

DIFFICULT
ANSWER

TO

Performance Improvement System

19

37

44

Overall

32

38

30

SOURCE:

www.NIST.org.
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As is apparent from this table, only about one-third of the
employees can easily answer questions about business performance, implying that information about the business performance is not readily available to employees.
Interestingly, the consistency of responses among the sections was quite surprising. The two weakest areas are the
strategic challenges and the performance improvement system.
In the case of the process improvement system, only about 20
percent could easily answer any questions. (See Table 3-2 for
details on the process improvement area.)

TABLE 3-2. Response to Process Improvement–Related Questions
PROCESS IMPROVEMENT–
RELATED QUESTIONS

EASY TO
ANSWER

COULD
ANSWER

26

23

61

9

41

50

21

49

30

At what rate is your operations performance
in quality, cost, cycle time, and profitability
improving annually?

6

30

64

How do you maintain an organizational focus
on customer satisfaction? What processes
do you have in place to improve customer
satisfaction?

24

43

33

How do you evaluate employee job
satisfaction? What processes do you have in
place to initiate steps to improve employee
morale?

15

26

59

Overall

19

37

44

How do you maintain an organizational
focus on performance improvement?
What approaches do you use to systematically
evaluate and improve key processes and to
foster organizational learning and
knowledge sharing?
How do you measure product and process
quality? What processes do you have in
place to evaluate root cause and improve
performance?

DIFFICULT
ANSWER

TO
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MISSING RATE OF IMPROVEMENT
The most significant finding is that people are unaware of the
rate of improvement in their companies. They are also unaware
of their process for improvement, implying that the focus is on
delivery, not on getting better. In addition to reporting being
unaware of process improvement, most respondents indicate
that mechanisms to assess employee satisfaction are very
sparse. Only 15 percent of people could easily answer questions about their company’s process for improving employee
satisfaction. Considering that employees’ input is critical to
the leadership, for generating new ideas as well as for getting
feedback about the performance of the company leadership,
this finding is troubling. As for the competitive position of the
company, only a few employees know about their competitors
and their competitive advantages. This lack of awareness can
limit a company’s improvement.
Employees are very familiar with their customers, as well
as what their customers want. At least they think so! In the
current business environment, the supply chain relationship
plays a critical role in the success of a company; employees,
however, have limited interaction with their suppliers.
Supplier relationships have become very important as businesses become increasingly dependent on their suppliers.
These employees know what they are supposed to do, but
they have a difficult time figuring out how well they are doing.
Whether they are in engineering, sales, purchasing, production,
quality, or another department, they do not have measures of performance for the various aspects of their jobs. They believe that
their company has measurements for the short term but does not
care about long-term performance. They have measurements
about the function of the company, but they do not have the
measurements about the company’s strategic intent. Employees
are unaware of the competitive position of their products and
services, mission and values, and results achieved. In summary,
employees feel good about their products and services; however,
they are not informed of the performance levels expected or
what rate of improvement they are supposed to achieve.
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INSUFFICIENT PROCESS PERFORMANCE
MEASUREMENTS
Most businesses have measurements for sales and profitability.
They do not, however, have measurements for operational
effectiveness. Every company has an accounting function,
whether internal or outsourced, to summarize the accounts
payable and receivable, balance sheet, and profit and loss.
Many organizations, although they hope to be profitable, are
penny-wise and dollar-foolish.
Some companies have established measurements that support the premise that they are profitable. This premise is quite
possible in industries with a niche market, a lack of competition, good margins, and some waste that can be tolerated.
However, that privilege is only for the lucky few. Most companies have stiff competition, complex products, and a complex
system that does not identify opportunities to reduce waste.
A typical business today consists of buildings, equipment,
employees, material, customers, and management. The organizational structure may include one or multiple facilities at one
or several locations. Besides that, a business may have several
parts, products, or types of services that it offers to customers.
Typically, the business is managed by making sure products
are delivered to the customer in the best possible manner. The
focus is on shipping the product or delivering the service as
best as possible to maximize the revenue. At the end of the
month, the leadership knows how much money has been
made in profits or how much more credit is needed to manage
the cash flow.
Inside a company, life is a little more interesting. First,
the sales staff are busy selling more to earn a commission than
to make margins for the company. For example, a salesperson
makes a deal for $500 million and earns a commission. The company finances the sales and pays out the commission. The
revenue is recorded on the books, showing sales growth. A few
months later, however, the customer files for bankruptcy. The
company ends up in debt for $500 million, while the salesperson already earned the bonus and recognition and moved on.
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Meanwhile, design engineering is busy designing the part
or the product. The product is designed to best-of-design
capabilities, which are practically all imaginary and incorporating all the creative juices and genius of the design team in
each product. Some prototypes are built and tested for functionality. The design works by hook or crook, and the product
is released to production. Production may pilot-test a few runs
to verify the design. When the product works, it is signed off
for full production and shipment to the customer.
Here is where the fun begins. Purchasing is buying parts
from the suppliers. Suppliers celebrate their success in making
sales to the company. Production, however, is having trouble
producing a good product. Sometimes the product fails due to
bad parts; sometimes it is incorrectly assembled by machine
operators who are tired of fighting fires. Sometimes failure is
due to marginal design specifications; at other times inspection and testing did not catch enough failures. In addition, the
product fails at times in the field because the company CEO
told employees to ship the product at any cost in order to keep
his word to his customers (even if it meant skipping some verification steps).
Now the customer returns the product. Someone receives it
in the company, reviews it, and assigns credit to the customer.
Someone, if any time can be found, analyzes the root cause of
the problems and finds an operator who needs some counseling. Quality engineering issues a corrective action, completes
the paperwork, and closes the corrective action. The customer
gets a copy of the completed corrective action, accepts the
response, completes paperwork, and life goes on.
In addition to this life in sales-to-service operations, other
business activities are ongoing. Managers make sure the product
gets out the door. The support staff expedite materials and
whatever else is needed to keep the operations running. They
ensure bills are paid and invoices issued, that employees are
paid, and that struggling employees get help when necessary.
The most interesting personalities may be those of the
owners, CEOs, or presidents. They are earning a good salary,
and their companies have been having some profitable years
due to favorable market conditions. They are stressed, though,
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because they do not understand what is going on in the real
business. They ask the staff how things are going, and the
staff respond, “Just fine!” They do not probe further, because
they believe that is the best answer they can get. Digging any
deeper might stir debate, and they want to avoid conflict with
the staff, even if it means avoiding the truth.
These situations may typically occur in a privately owned
and improperly staffed small business—one run by an old-style
management. However, similar situations occur in divisions of
large corporations as well. They happen because those in charge
lack understanding of the business, fail to identify a common
purpose, and cede management of the processes. As a result,
each employee is trying to manage his or her time at work
independently. Many inefficiencies result from conflicting priorities and questionable interests on the part of employees.
Some companies have a few performance measures in
place, even fancy-looking reports and charts. However, their
basic goal seems to be to produce parts as fast as possible.
Keep everybody physically busy instead of allowing time to be
mentally busy.
Many businesses have very few measurements; some have
a lot of measurements but not necessarily the right ones; others
may have extensive measurements imposed from headquarters.
However, these measurements do not correlate with the business reality because of ineffective communication between
leadership, management, and staff. The result is insufficient
review and analysis and an improper focus on speed instead of
doing the job well.
Henry Ford once said that a waste of time is much more
significant than a waste of material, because the material has
some salvage value, while time has none. Wasted time is a particular problem for many service industries because so much of
the work they do is based on intangibles, giving them more
“wiggle” room. Yet service industries face similar issues in terms
of measurements and performance. The issues of learning to
perform better and faster at lower cost in the service industry
are identical to the ones faced by the manufacturing industry.
In larger corporations, the complexity and diversity of
operations mean that the overhead to arrange a meeting costs
more than the meeting itself. In one company, I asked my
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next-door employee to set up a meeting time, as I was new
there. He gave me a date for an hour to meet but a month
out. There was no sense of urgency to get the job done at this
corporation, and the time spent scheduling and waiting for
meetings that should take place quickly wasn’t recognized as
a cost.

DEMING’S 14 POINTS*
All this discussion points to the conclusion that something is
missing in our businesses. Deming, who was credited with
jump-starting Japan’s economy to its heights, identified 14
organizational transformation points several years ago:
1.
2.
3.
4.

Create constancy of purpose toward improvement.
Adopt the new philosophy.
Cease dependence on inspection to achieve quality.
End the practice of awarding business on the basis of the
price tag.
5. Improve constantly and decrease costs.
6. Institute training on the job.
7. Institute leadership.
8. Drive out fear.
9. Break down barriers between departments.
10. Eliminate slogans, exhortations, and targets for the workforce.
11. Eliminate work standards (quotas) on the factory floor and
management by objectives.
12. Remove barriers that rob the employees of their right to
pride of workmanship.
13. Institute a vigorous program of education and selfimprovement.
14. The transformation is everybody’s job.
*W. Edwards Deming, Out of Crisis, Knoxville, Tenn.: SPC Press, 1982.
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Deming’s 14 points were well recognized in the late 1980s
and early 1990s. Each point communicates a strategy that,
if implemented, will transform an organization. These 14
points promote improvement through leadership and the
system instead of through management by objectives. The
first point about creating constancy of purpose is the most
critical one. The leadership must be driven to maintain the
continuity of the business in a competitive environment by
creating jobs, growth, and profitability. The last point
emphasizes empowering employees through their involvement in decision making and active participation from planning to performance.
If we look at all 14 points in their entirety, it appears that
Deming’s approach is to create an organization that is natural
in its functioning. In other words, the organization recognizes
the intelligence of all employees, the uncertainties associated
with people, superior leadership, performance of processes
instead of people, and effective measurements. Deming
believed that leadership’s role must be to care for employees,
develop their skills, and achieve business objectives through
employees’ total involvement. Deming’s main concern was the
mobility of leadership and disruption caused by this mobility.
Leadership’s lack of commitment to transforming an organization into a profitable one over the long term is a leading cause
of poor performance.

MEASUREMENT CHALLENGES WITH
QUALITY SYSTEMS
LIMITS OF ISO 9000
The ISO 9000 standards process model is depicted in Figure
3-1. According to the process model, any activity, or set of
activities, that uses resources to transform inputs to outputs
can be considered a process. For a company to effectively
implement a quality management system, it needs to identify
and manage various processes and their interactions. The output
of one process is an input to another process. To implement a
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Continual Improvement of the
Quality Management System
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Process-based quality management system. (ISO 9000:2000.)

companywide quality management system, the company must
implement process management at each process (function or
subsystem) level.
To manage a process, the process owner needs to control
inputs, in process, and output as shown in Figure 3-1. The
process owner must not only understand the requirements
but also be able to receive, produce, or supply according to
the requirements. Verification methods are needed to ensure
compliance to the requirements at various stages of the
process. This might involve controlling suppliers or monitoring the product or process through data analysis, inspections,
testing, or measurements. If the verification shows that
requirements are not met, the process owner needs to initiate
corrective action.
Once we learn how to manage a process effectively, we
must identify critical process steps throughout operations,
verify them, ensure that they comply with requirements, and
then produce acceptable results. According to ISO
9001:2000, a process is run effectively when the process
owner ensures the following: processes are clearly defined and
documented, steps are clearly documented, employees are
trained, good data are collected, data are analyzed, and corrective actions are taken.
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If the roles and responsibilities of every employee are
defined and documented and accountability is established,
company management can smoothly run the business with the
process management mentality. Of course, if it’s not monitored, the quality management system can be blamed for any
problems. With process management, the difference between
employees and management disappears. Everyone, including
management, must perform the assigned tasks according to
the intent and processes of quality management. With this
synergy and harmony, the company develops an effective quality
management system that can facilitate growth as well as downsizing equally well. A well-run quality management system
should make the company perform like a well-oiled machine.
Today, about 500,000 businesses have invested heavily in
the ISO 9000 system. The ISO 9000 system allows a company
to create an infrastructure that guides process management
throughout the organization. The most common benefits of
implementing ISO 9000 quality systems include the following:
●
●
●
●

Consistency, standardization, and repeatability of processes
Increased business
Customer confidence
Better management and less confusion in the plant

There are challenges with the system, however, that have led
to suboptimal performance. Some of the industrywide concerns include
●
●
●
●

Excessive documentation or paperwork
No change in the way of doing business
Management ignorance
Invisible improvement in performance

The challenges imply the lack of a performance measurement
system that maintains the accountability between leadership
and the operator. In other words, some roles are not played
well—typically, the nonproduction roles.
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SHORTCOMINGS OF SIX SIGMA MEASUREMENTS
At the same time as the ISO 9000 standards were released, the
Six Sigma initiative was launched at Motorola. Some companies
that have implemented Six Sigma have had difficulty sustaining the optimum level of performance. Each successful Six
Sigma implementation was passionately led by the company’s
chief executive. Some of the key aspects of successful Six
Sigma implementation include the following:
●
●
●
●
●
●
●
●
●
●

Commitment
Accountability
Aggressive goal setting
Communication
Common language
Process thinking
Innovation
Metrics
Rate of improvement
Rewarding experience

To ensure that these key aspects are implemented successfully,
measurements are needed to monitor progress. Typical measurements include the following:
●
●
●
●
●
●

Defects per unit (DPU)
Defects per million opportunities (DPMO)
Process yields
Customer satisfaction
Customer returns
Employee suggestions

It appears that Six Sigma measurements focus on performance at
the process level; however, the measurements are not aggregated
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and correlated to corporate wellness. Corporations have found it
difficult to establish a corporate sigma level that correlates with
the overall corporate performance.

LIMITS OF THE BALANCED SCORECARD
Current measurement systems tend to focus on operations,
and measurements for the strategic aspects of the business are
limited. This leaves leadership unable to relate to the overall
performance of the business. Robert Kaplan and David
Norton (1996) addressed this discrepancy when they developed the Balanced Scorecard in the early 1990s. The idea was
to supplement the usual financial measures that were insufficient to manage modern organizations. Their view was that a
balanced group of measurements that supports the corporate
strategy would enable an organization to achieve the business
objectives. A Balanced Scorecard includes measures in four
areas: Financial, Customer, Internal Business Processes, and
Learning and Growth, as shown in Figure 3-2. The Balanced
Scorecard reveals a much broader view of what is happening
in an organization than traditional financial measures alone
do. This broader view, though, is only part of the value added

CustomerRelated
Measurements

Financial
Measurements

Vision and
Strategy

Internal
Business
Operations
Measurements

Learning
and Growth
Measurements

FIGURE 3-2.

Balanced Scorecard system. (Kaplan and Norton, 1996.)
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by the Balanced Scorecard approach. The real contribution of
a Balanced Scorecard program is to link the objectives in each
of the four perspectives. Each organization selects specific
measures and draws specific links between them.
The Balanced Scorecard is best deployed at the strategic
level and flowed down through the organization. Work groups
can devise their own Balanced Scorecards that show their
contribution to the strategy of the organization. Action plans
and resource allocation can be determined according to the
work groups’ contributions to the corporate Balanced
Scorecard objectives.
While implementing a Balanced Scorecard, managers
articulate their strategy for the organization. Departments go
through the training and attend sessions to develop the vision,
strategy, and measurements that will lead to a Balanced
Scorecard. They develop objectives and targets as well as
action plans. Weaknesses in the organization can be identified
through the reporting process and corrected through the
learning process.
In theory, if a Balanced Scorecard is created at each
department level, it could become a major measurement challenge. People who have experienced the process, however, say
that by the time the Balanced Scorecard gets to work groups,
the strategy has become unrelated to employees and too
much effort is required to maintain the system. As with any
new methods and their associated learning curves, challenges
are expected.
The Balanced Scorecard has been successfully implemented at hundreds of companies; however, the remaining
millions of businesses still need a practical measurement
system that will enable them to improve profitability. As
Kaplan and Norton state in The Strategy Focused Organization
(2001), the execution of the measurement system is more
important than the measurement system itself. Accordingly,
fewer than 10 percent of the strategies outlined on the
Business Scorecard were successfully implemented. This
implies that the measurement strategy must be simplified
for a successful execution.
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MEASUREMENTS ACCORDING TO
THE GOAL
Another classic approach, developed by Eliyahu M. Goldratt and
Jeff Cox in the book The Goal (1992), appears more practical
in the sense that it simplifies the main strategy for a business:
to make money. The key measurements suggested in The Goal
are Throughput, Inventory, and Operating Expenses. This
approach stresses two main underlying beliefs: (1) Each business has many constraints, and (2) a linear approach to
improving profitability sometimes leads either to localized
improvement but no impact on profitability or to an adverse
impact on profitability. Typically, businesses measure things
such as shipments, income, speed, behaviors, work environment,
physical space, overtime, efficiency, competition, market,
technology, quality, scheduling, delivery, constancy of purpose,
expenses (short-term and long-term), loss of good employees,
sales, bottlenecks, productivity, effective meetings, R&D
effectiveness, return on investment, and cash flow. These
measurements tell us how various aspects of the businesses
are performing; however, they do not tell us whether they are
adding to the bottom line.

DEVELOPING A NEW MEASUREMENT
SYSTEM
What an organization truly needs is measurements that start
with its objectives and relate to processes that can be aggregated
to overall performance. When this happens, measurements
directly relate to profitability. In other words, the measurement system starts with a goal, it flows down to the process
level, and it can be optimized. The measurement system must
be able to provide a prompt and futuristic snapshot of the
business’s health to the executives.
A measurement system itself should not be a major
expense. The ideal system can be quickly summarized, reported,
communicated, and acted upon to prevent opportunities for
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waste of resources, including intellect. A good measurement
system promotes intellect rather than effort.
For example, a company of about 150 employees wanted to
implement an improvement process to reduce waste and
improve profitability. The initial attempt to develop a welldefined strategy with goals, objectives, targets, and a sound
plan for execution failed. The plan was impossible to implement due to the required effort, existing culture, and skills of
the employees. The company’s leadership then changed tactics.
A new system was devised in which (1) each area supervisor
was given a continual improvement goal, (2) a weekly review
was performed, and (3) appropriate feedback was given on a
green sheet or a red sheet. To our surprise, the supervisors
were able to improve processes in 44 out of 52 weeks and
reduce waste by about 80 percent. The company experienced
its best-ever operational and financial performance.
Soon after, a new leadership team lands in the company.
The leaders decide to bring their cronies and implement their
own system. Soon enough, the company loses all the benefits
of its previous system, loses money, and eventually closes.
Time after time, it is not the company’s processes or measurements that are the problem; rather it is that leadership is
not defined as a process that should be measured for maintaining constancy of purpose, direction, and profitability. In other
words, a good measurement system must include measurements
for leadership as well.
Profitability is a real challenge in today’s business environment due to increased competition, reduced development
time, shrinking margins, and pressures on price. To achieve
increased profitability, objectives must be clearly defined and
communicated, and the system must be optimized. The measurement system must provide feedback to fine-tune the system
so that the business can achieve its profitability objectives—
just as a guided missile that, with some statistical variation,
hits its target. With the help of the right measurements and
proper execution, the accuracy of the business system to hit
the target must be refined for long-term sustainability.
Typically, leadership has focused on sales, finances, and
the operational measurements of quality and cycle time. The
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more recent Balanced Scorecard measurements focus on financials, learning, internal processes, and customers—all linked to
the strategic level. The Balanced Scorecard measurements, however, have not worked effectively at the operations level; thus,
they are not suitable to a business’s organizational structure.
A new business scorecard system based on the knowledge
gained thus far through various efforts is called for—one that
not only directs the organization to achieve profitability, but
also maintains profitability by ensuring a high rate of improvement in internal operations. The level of performance is not
what counts; instead the rate of improvement is what matters
to achieve profitability. The Six Sigma methodology, if executed
as intended, achieves improvement objectives, and the Six
Sigma Business Scorecard helps to achieve the intended profitability objectives.
The Six Sigma Business Scorecard combines information
from the strategic, operational, and execution aspects of the
business. Only through aggressive goal setting, effective data
collection, analysis, reporting, communication, and improvement efforts can a business achieve the desired objectives. A
Six Sigma Business Scorecard reflects the effectiveness of all
processes at the action level instead of the strategic level. The
Six Sigma Business Scorecard relates to the organization
instead of viewing the organization from the measurements
perspective.
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usinesses have one target—to be profitable. But the main
purpose of a business is not to make money; instead, it is
to provide products or services that its customers want. If a
business does that well, profits will follow. Unfortunately,
that’s easier said than done.
Successful businesses must grow and be profitable. If they
do not, they are using society’s valuable resources and putting
them to a purpose with no value. This is wasteful and wrong.
Each business’s objective should be to provide a product or
service that is within its core competency, take care of its
customers, plan to develop its people, and be profitable for
shareholders.

B

BUSINESS AND LEADERS
At the initial stage of business development, limited product and
services are offered, the focus is on a few customers, and performance is easily visible. However, as the business becomes successful, its leaders generally plan to grow or diversify.
Leadership identifies new market segments, develops new
products or services, recruits additional people, acquires more
equipment, and secures consultants to help plan strategy. The
business becomes complex, as processes become numerous,
material flows through a convoluted network, cash flow
becomes questionable, and debt increases. Performance
59
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becomes less and less visible. Leadership continues to plan for
success, but profits become more difficult to acquire.
Although there are many exceptions, this is a typical path.
Why is it that the same people who succeed early on in a
business later find it difficult to maintain their successful
profile? Have these people simply reached their level of
incompetence, as business management gurus suggest? I am
not sure if that is the case. Successful leaders are similar to successful businesses. They have developed a formula for success.
In other words, they have optimized a good business system
that takes specific inputs and transforms them to the necessary output. Customers like their products or services and pay
well for them, and the business is successful. But the leadership is unable to sustain the same level of success indefinitely.
What really happens is that as certain aspects of the business
change, new variables are introduced and the business system
loses its optimum level of performance. Challenges show up,
and profitability evaporates.
To regain profitability, businesses need to relearn the business system, optimize it, and make it profitable. Sometimes
new leaders with open minds turn the business performance
around; other times reenergized leaders work to change the
system to improve performance.
Basking in the glow of recent successes, some business
leaders look for a new opportunity for advancement. As they
change companies, two business systems are disturbed—the
one they left and the one they have entered. Businesses that
are successful over the long haul have dynamic leadership
that is aware of the changes that occur throughout the business, anticipates upcoming changes, and plans to optimize the
new business system. In any case, they need to gather information about the elements of the business processes, analyze
it, and then act.
In most businesses, the leaders traditionally focus on sales
growth. They develop strategic plans to grow sales, estimate performance, and guess at the resulting profits. Under this system,
success occurs by chance and profitability is suboptimal. This
management by objectives implies managing the numerical
objectives that have been set according to the strategic plan
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and manipulating those numbers to achieve the desired objectives. The problem is, however, that these kinds of strategic
plans do not necessarily correlate to the business processes
that contribute to the planned sales growth.

CURRENT ACCOUNTING SYSTEMS
Accounting systems play a key role in most businesses. Leaders
implement great accounting systems to track every penny in
the company. They hold meetings to assess the accuracy of the
system, and big accounting firms are hired to audit the integrity of the accounting system, as well as to ensure compliance to
legal requirements. Accounting itself has become such a big
business that we need a new industry to audit the accounting
firms—now there is an opportunity! With so much emphasis on
accounting for pennies, it might seem surprising that there are
dollars to be found in wastebaskets all around the company.
Such waste is often readily visible to employees, yet ignored by
the leadership. It is part of the hidden costs that go unaccounted for because of undue dependence on an accounting system
that is incapable of tracking loss of business, wasted time, inefficiencies of business processes, and other hidden costs.
In other words, the traditional main source of information
about business performance has been the accounting system,
with leadership leading the business through financial measures. Such reporting systems can work well in a simple and
monolithic business environment. However, when a business
becomes more complex by diversifying its products or customer
base or by increasing the number of processes or employees in
the business, then supporting performance measures become
not just helpful, but necessary.

INFORMATION AGE PARADIGM
Peter Drucker identified the need for new tools in managing
business performance in the information age today.*According
*Harvard Business Review on Measuring Corporate Performance, Harvard Business School
Press, Boston, 1998.
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to his “new” paradigm, a business is a generator of resources, a
link in an economic chain, an organ of society, and a creator
of the material environment. He lists the following tools that
generate information for executives in order to manage the
business:
Activity-Based Costing (ABC). To ensure the best return
on investment, the need for each process is questioned, and
the total cost must be managed. ABC shows the impact of
each activity on the total cost.
Costs of the Entire Process Chain. Because it emphasizes
cost-based pricing in relation to pricing-based costing and
other related processes, this tool requires a close relationship
with suppliers, including sharing information and sometimes
using the same accounting standards.
Information for Wealth Creation. Most common accounting
systems track costs instead of wealth creation. For executives to
make informed decisions, they need four types of information:
1. Foundation information. These are measurements such as
receivables outstanding more than 6 months, cash flow and
liquidity projections, total receivables, and sales.
2. Productivity information. This includes the economic
value of all costs, plus the cost of capital, production, and
service workers, and processes in the value stream.
3. Core competence information. This is the information
needed to identify a business’s core competencies as well as
its competency for innovation.
4. Resource allocation information. This includes conventional measurements, such as return on investment,
payback period, cash flow, discounted present value, ratio
of opportunity, and risks, to allocate capital or human
resources.
Outside Information. Because the environment outside a
business affects its performance, information about markets,
customers, technology, taxes, social legislation, distribution
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channels, and intellectual property rights needs to be organized.
Accordingly, organization is a cost center, while the outside environment is the profit center.
Drucker implies that as circumstances change, innovative
measurements are needed to monitor business performance.

SIPOC ANALYSIS FOR CONSTRAINTS
Business circumstances have changed greatly since Drucker
first described his system. With the commercialization of
the Internet, implementation of quality management systems such as ISO 9000, and shrinking profit margins, a
business can be seen as a system in itself. Remember,
a business is really a collection of processes, such as production, service, quality, purchasing, sales, and management
processes. Just as any process needs to be optimized for best
performance, the business process itself needs to be optimized for profitability.
One effective Six Sigma tool for analyzing the business
process is SIPOC (Suppliers, Inputs, Process, Outputs, and
Customers), as seen in Figure 4-1. There may be several suppliers
(up to several thousand), inputs (up to several thousand),
processes (up to several dozen), outputs (up to many products or
services, and hundreds of related characteristics), and customers
(several groups).
The SIPOC analysis shows that a business can have hundreds of constraints. Each constraint can contribute either to
improving profitability or to creating waste, adversely affecting
profitability. The challenge for management is to ensure that all
these many variables or activities perform at an acceptable
level. To fine-tune the performance of the processes, businesses
need to create and monitor measurements that will illustrate
the impact on profitability.
Historically, organizations have excellent systems for monitoring financial results; however, they often lack good monitoring of internal processes, including the leadership process.
When the profit margins are acceptable and the business is
profitable, the need for internal process measurement is easily
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Suppliers
Material suppliers

Inputs
100% acceptable
material

Process
Leadership and
management processes
(communication,
auditing, management
reviews)

Output
Product

Customers
Business customers

Information suppliers

Accurate information

Services

Consumers

Tools and equipment
suppliers
Human resources
providers
Training service
providers
Investors/shareholders

Usable and wellmaintained tools
Skilled and available
employees
Sufficient capital

Data analysis and
reporting
Production/service
delivery processes
Recognition

Customer
care
Value

Stakeholders

Office supplies
suppliers
Freight services
providers
More…

FIGURE 4-1.

Benefits management

Continued interest in
company
Office suppliers

Training

Noninventory items

Marketing

Freight service and
supplies
More…

Sales

Purchasing

Customer Service
Documentation
management
Calibration process
More…

An example of SIPOC analysis for a business entity.

overlooked. But when one or more processes perform below
an acceptable level because of external or internal challenges,
profitability suffers.
When profitability suffers, leadership first considers quick
fixes. Allocating limited resources for creating long-term solutions can be challenging or difficult to justify at this point. But
the short-term mind-set can further erode profitability, and
thus the downward spiral begins.
Cisco, after acquiring so many smaller companies, has
almost real-time information about the financial performance
of the entire company, so it can plan timely corrective action.
Similarly, leadership must establish real-time measurements
for the internal processes—a feedback system and corrective
action to remedy unacceptable performance levels. In other
words, the leadership must see the business as a large process
that is supposed to generate profits for growth, better service
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LEADERSHIP

Input
Constraints

• Review business
profitability model
• Optimize constraints Output $$
• Manage all business
processes
Analyze, Strategize
and Execute

Are
Profits
Acceptable?

Yes

No

FIGURE 4-2. Profitability management process.

or newer products for its customers, employee growth, and
value to shareholders. (See Figure 4-2.)

MANAGING THE PROFITABILITY PROCESS
Managing the profitability process involves looking at inputs,
outputs, execution, results, and the review process. The
weakest link in managing the profitability process tends to be
the review of business performance. In many businesses,
management examines profitability much more frequently
than it reviews the input streams of resources that will generate the profits.
When implementing a business performance measurement system, management must not forget to take into
account the external factors that can rapidly hamper a company’s performance. Although external factors are usually out
of anyone’s control, leadership must nevertheless monitor
external factors and be prepared to handle them as effectively
as possible.
For example, equipment manufacturers in the telecommunication industry were highly valued in the recent past. The
industry itself was profitable and growing rapidly. Within a few
years, however, many telecommunication businesses crashed.
External factors, such as industry saturation, the bust of dotcom businesses, federal regulations, a new business model of
service providers, and competition, led to overcapacity and the
decline in industrywide performance. In such an environment,
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innovation by one company could immediately affect another
company’s sales and revenues adversely.
When Motorola launched the cell phone in the middle to
late 1980s, it created a new industry. Motorola grew and its
competitors struggled. After several successful years, however,
Nokia’s innovative products and a slack in Motorola’s performance resulted in Motorola’s market share declining while
Nokia’s growth exploded. This result, nevertheless, is a natural
process, as competitors continually improve products and services. Customers and consumers demand better, faster, and
less expensive products. The cycle of improvement moves
from one company to another company. Motorola recognized
that in the early 1980s when its leadership committed the
company to dramatic improvement using the Six Sigma
methodology. Today, Motorola is reemphasizing Six Sigma to
improve performance and regain lost market share.

EXTERNAL FACTORS
The external environment requires businesses to perform competitive benchmarking, reduce costs through improvement and
innovation, monitor customers’ behaviors and attitudes, adjust to
government regulations, improve response time through streamlining operations or outsourcing, and have accountable leadership. The desired leadership role has changed from strong
management to passionate leadership. A business’s leadership
must be committed to the company for more than personal
gain. Personal gains will only be realized over a sustained period
through positive behaviors, exemplary leadership, and accountability to employees and shareholders. The recent debacles of
large corporations imploding, as well as the disappearance of
small businesses, have magnified the importance of responsibility and accountability within the leadership function. Leaders
can no longer be simply charismatic and person-oriented;
instead, they must embrace a sound process designed to
achieve business objectives for the various stakeholders.
A good performance measurement system, then, explicitly
considers not only external environmental factors and measurements for the rate of improvement, but also the role of
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leadership. What is valued must be measured. In today’s business environment, where competition is increasing at an everrapid rate and where profitability must be guided as a missile,
businesses need a scorecard that accounts for such factors.

PROCESS-BASED MEASUREMENTS
Alternative measurement systems have been difficult to implement because they are oriented to the leadership or executive
level, not the execution level. For example, the Balanced
Scorecard, which has been defined as a strategic management
system, has been successfully implemented at only a small
number of companies, compared to the number of companies
that have implemented a quality management system. What’s
needed is a system that is strategic in intent, yet has very clear
links to an organization’s processes. Such a system must be easy
and inexpensive to implement. Its measurement system must
be easy to understand and must include analysis, reporting
methods, and improvement mechanisms. Certainly in this information age, implementing such a system for quick summaries
and reports is much easier than it was several years ago.

SIX SIGMA BUSINESS SCORECARD
The Six Sigma Business Scorecard is a complete corporate performance system that requires leadership to inspire, managers to
improve, and employees to innovate to achieve the optimum
level of profitability and growth. Based on my experience with
more than 100 companies (small to large), I developed it
through analyzing these companies’ internal operations, participating in strategic planning at several companies, meeting
with CEOs and staff, participating in the direct improvement
of several operations, and being involved with Six Sigma at its
conceptual stage by working with the late Bill Smith. The Six
Sigma Business Scorecard incorporates proven business
improvement practices. It introduces process measurements
in a business irrespective of responsibility and authority, it
pushes for a dramatic rate of improvement, and it holds the
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leaders accountable for business success through their passion
and active involvement.
The Six Sigma Business Scorecard can be applied to businesses that offer products or services. It works for organizations
that are private or public, small or large, government or education institutions, and with one or multiple locations. By viewing
each business as a collection of processes, the management of
each business process becomes an objective that is monitored
using performance measurements. The Six Sigma Business
Scorecard addresses the need for leaders to put their arms
around the entire business and not just its parts. It allows them
to be total in nature instead of fractional (strategic or operational), and so practically guarantees improvement instead of
leaving them guessing at what will be successful. The Six
Sigma Business Scorecard is the next step in the natural evolution of performance measurement systems.

BUSINESS PROCESSES TO CONSIDER
Typical business processes are shown in Figure 4-3. Within
each process, there are subprocesses and activities where
excellence must be achieved through effective measurements
and monitoring. The Six Sigma Business Scorecard encompasses the following aspects of a business:
1. Purpose of business
2. Future performance

Business Processes
Accounting and Measurements
Learning and Innovation
Research and Development
Administrative and Facility Management
Maintenance and Calibration
Leadership and Profitability
Information Management and Analysis
Purchasing and Supply Chain Management

FIGURE 4-3.

Business processes.

Business Policies and Procedures
Business Planning and Execution
Global Marketing and Sales
Recruitment and Development
Audits and Improvement
Production and Service
Partnerships and Alliances
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3. All business processes
4. Measurements that can be aggregated to the corporate level

ELEMENTS OF THE SIX SIGMA
BUSINESS SCORECARD
Considering the business’s purpose, its processes, and its total
culture, the Six Sigma Business Scorecard combines various
measurements into seven elements, as shown in Figure 4.4:
1.
2.
3.
4.

Leadership and profitability
Management and improvement
Employees and innovation
Purchasing and supplier management

IMPROVEMENT

Management and
Improvement

Purchasing and
Supplier
Management

C
O
S
T

Sales and
Distribution

Leadership and
Profitability
Operational
Execution

Service and
Growth

Employees and
Innovation

INNOVATION
FIGURE 4-4.

Six Sigma Business Scorecard.

R
E
V
E
N
U
E
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5. Operational execution
6. Sales and distribution
7. Service and growth
These seven elements and their related measurements are
shown in Figure 4-5. By no means is this set of measurements
universal. The intent of each measurement is to assess effectiveness of activities critical to an organization’s wellness and
profitability.
Categories
Objectives
Measurements
Leadership and Profitability Lead company to wellness and Communication
Inspiration
(LNP)
profitability
Planning Accuracy
Community Perception
Employee Perception
Employees’ Recognition
Compensation/Profitability
Asset Utilization
Return on Investment
Debt-to-Equity Ratio
Profitability
Shareholders’ Value Growth
Management and
Drive dramatic improvement
Goal Setting
Improvement (MAI)
Rate of Improvement
Planning for Improvement
Employees and Innovation Involve employees intellectually Employee Innovative Recommendations per Employee
Investment per Employee
(EAI)
Number of Patents or Publications per Employee
Purchasing and Supplier
Reduce cost of goods or
Material Acceptance
Management (PSM)
service
Total Spend/Sales
Suppliers’ Defect Rate (Sigma)
Suppliers’ Involvement in Development
Cost of Goods/Service Sold
Operational Cycle Time
Operational Execution
Achieve performance
Process Defect Rate (Sigma)
(OPE)
excellence
Customer Defects/Total Defects
Number of Inquiries
Sales and Distribution
Manage customer
New Business ($)/Total Sales ($)
(SND)
relationships and generate
Profit Margins ($)/Sales ($)
revenue
Service and Growth (SAG) Gain competitive advantage
Customer Satisfaction
and grow
Customer Retention
Repeat Business ($)/Total Sales ($)
New Product or Services
Patents or Trademark

FIGURE 4-5.

Six Sigma Business Scorecard measurements.
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1. LEADERSHIP AND PROFITABILITY
Any organization is only as good as its leadership. Leadership
requires a strong sense of righteousness, a vision for setting the
direction, values to make effective decisions at a personal level,
and beliefs that define actions consistent with those values.
The main characteristics of a good leader include honesty,
knowledge, integrity, and a futuristic outlook. Good leaders
look at their businesses as a continuation of their lives, with
the purpose of achieving service to society, value to customers,
and growth of their employees and themselves.
Leaders create the corporate culture based on the business’s values and beliefs. True leaders do not ask employees to
satisfy customers, deliver excellence, and do more while the
leaders themselves ignore quality and excellence, demonstrate
a careless attitude about customer needs, and spend a lot of
time on the golf course. Such a poor display of care for the
company and its customers promotes similar behaviors in
employees. Leaders have additional responsibility, commensurate with their compensation, to make the right decisions. The
impact of a leader’s decision is multiplied by the number of
employees in the business and the suppliers. If the leadership,
in order to meet end-of-the-month revenue goals, takes one
shortcut, the company’s employees may likely make similar
decisions throughout the month, triggering a downward trend
in performance.
One good way to check consistency of actions is to examine
the ratio of exceptions to standard procedures as well as the
level of leadership involvement in daily decisions. Less leadership involvement in daily activities is preferred so that employees
can then take an appropriate leadership role in their own
areas. Leaders must make decisions at the corporate level and
let employees make decisions at the process level. This allows
employees to prepare for growth and innovation.
Another critical role of leadership is to maintain the financial health of the company. In no uncertain terms, the leadership is supposed to be accountable for the financial success of
the company. For as long as businesses have existed, they have
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been using financial measures. As many as 50 of these financial
measures can be used in conjunction with the process-level
measurements. The financial success of the business correlates directly to its operational excellence. Good operational
performance correlates directly to good financial results.
Conversely, poor operational measures eventually lead to poor
financial results. This relationship is so direct and simple, but
it is still overlooked by management, as seen in many decisions on a daily basis.
Employees are almost always aware of this managerial
oversight. They wonder why the leadership overlooks the facts
of what employees see on the floor. Especially in tough financial times, this leads to employees’ perception of leadership’s
hypocrisy and lack of commitment to corporate success.
Employees believe that one bad leadership decision can have
an adverse impact on hundreds of things that the employees
do well.
Assuming that a company’s leaders are well meaning, their
seemingly inconsistent decisions can best be viewed as stemming from the absence of information. Any leader’s first priority,
therefore, must be to get current and accurate information
about the state of business in order to make effective decisions.
The Six Sigma Business Scorecard contains leadership measurements designed to enhance the role of leadership by providing
leaders with subjective as well as objective feedback and to
facilitate leaders in making decisions based on facts and experience rather than gut feelings.
We commonly read about examples of poor business leadership in the newspapers—after all, after-the-fact poor performance is what makes news. Examples of good leadership are
more often hidden from the public. Good leaders have to publicize themselves through their actions. In the late 1980s
when the guidelines for the Malcolm Baldrige National
Quality Award were published, they reflected the behaviors of
Robert Galvin, then CEO and chairman of Motorola. Those
guidelines included performance expectations in terms of
interaction with the community, positive behaviors, and the
well-being of corporations.
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No leader is a perfect person; like everyone else, leaders
undergo a lifelong learning process. That’s why performance
measurements must promote such openness and leadership
growth. Important leadership processes include the following:
1. Establish, communicate, and practice corporate values and
beliefs.
2. Facilitate a strategic plan for the company.
3. Inject positive energy into the organization.
4. Be informed in real time through performance measures.
5. Commit to the well-being of employees, customers, and
society.
6. Guide the staff to achieve the planned performance levels.
7. Challenge everyone to excel and innovate.

2. MANAGEMENT AND IMPROVEMENT
Management, so-called middle management, is a link between
strategy and results. Conventionally, management by objectives
(MBO) has been the mantra for the way of doing business.
The MBO approach led to a system in which managers focus
heavily on narrowly defined results. The objective becomes to
meet or exceed numerical goals in one way or another.
Ultimately, MBO has become a manipulation of numbers at
all company levels—from the president to the operator.
This approach often leads to situations where process problems are overlooked. Because numbers can be easily manipulated
without making the effort to solve a problem, problems often
continue unchecked for years. Managers, talking about their
daily activities, often complain, “My plate is full,” or “I have a
million things to do. I have so many fires to fight, I do not even
know where to start.” This very mind-set on the part of managers is what leads to the high cost of poor quality, which many
consultants estimate to be as much as 40 percent of sales.
The main responsibility of the managers is to improve their
departments or areas as planned and to produce expected
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results, not to manage the numbers and do whatever is necessary. The MBO approach must change to MPO (Manage by
Process Objectives). Accordingly, managers must be responsible
for understanding operations, setting expectations for employees
to establish optimal processes, and ensuring expected results.
This requires statistical thinking and an understanding that if
the process is managed correctly, the expected results should
occur. If the results are not as expected, the process needs to
be adjusted.
As a process example, a manager told the engineer to produce electronics boards as fast possible. The engineer bought
a machine for soldering and set it at the highest temperature
and belt speed to produce the highest number of soldered
boards in the shortest amount of time. On paper it appeared
that capacity goals were achieved. However, the high temperature of the machine caused some parts on the electronics
boards to melt. To correct the melting, the manager complained to the design engineer. The design engineer designed
a heat sink to absorb the extra heat. Additional heat was
absorbed, changing the thermal profile of the board and causing
some connections to become unsoldered and displaced. The
result was a high defect rate.
The manager directed the process engineer to fix the
defects, and the process engineer recommended setting up a
repair and rework station. The number of good boards
increased. When these boards were tested, yields were better
although some defects were still found. The field performance
of the boards, however, had degraded as more products failed
in the field. The warranty cost increased.
Now, a customer service person or the manager goes to
observe the failures in the field. The costs of these visits quickly
add up. As a result, the profits from the entire operation suffer.
The general manager, who does not know why profitability has
decreased, establishes a quality improvement program, hires
a consultant, and so on. Employees are trained in problem
solving, but most of them didn’t get much out of it because
they could not understand why they were being trained—they
currently had no problem. The program eventually leads to
insignificant gains.
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Similar examples exist in almost every company, whether
service or manufacturing, software or hardware, or private or
government. The point here is that profitability is a small
number compared to total sales, and just one process can eat
away the profitability of the entire operation. Just as one
punctured wheel disables a car, a poorly managed process can
kill a company. In several companies I have visited, a key individual at a senior engineering level or a manager level (well
recognized and respected in the company) had been unknowingly hurting everyone else. In the absence of proper performance measurements, it is difficult to eradicate the situation,
and the entire business suffers until its close.
Therefore, management must start the optimal process right
away. They need to define and optimize each process, establish
performance measurements, document the process, train the
people, and capture and analyze performance data. If the results
are not satisfactory, remedial action must be taken with a sense
of urgency. When processes are managed in such a way, managers will not have a million things on their plates, and they will
not be working late and forcing their people to work late to do
tasks that do not add value. Management must keep the
processes simple, measurable, and managed.
Many times, management personnel cannot relate the performance of their processes to profitability. In such cases,
processes must be managed well; otherwise, they are guaranteed
to hurt profitability. Every waste in the value stream is deducted
directly from profitability. One percent waste in one process
can account for as much as 25 percent of the profitability. On
the other hand, it is possible for a business’s sales to grow
while its profitability is shrinking. This is often considered
acceptable. No matter how big a business is, however, not one
can last long by losing money or having waste.
Management’s job is to enable its people to do well at
work, accomplish a lot, and have fun doing it. However, due
to increasing competition and pressures to reduce price and
improve quality, management must also focus on how fast
the process is improving. Even though no one has asked
about process improvement speed, that concern must be the
new mantra.

irmgn.ir
76

CHAPTER FOUR

The performance level is less critical than the rate of
improvement. Moreover, improvement of 5 or 10 percent is not
enough, as no one actually sees that amount of improvement.
If, however, the performance improvement is planned at 30 to
60 percent annually, everyone will have to be involved, innovation is required, and the improvement exceeds the measurement
system errors. Improvement will be noticeably significant
because everyone has participated in bringing it about. In the
case of 5 to 10 percent improvement, management may know
what to do, but no one else is aware of it or involved. The Six
Sigma methodology requires an aggressive rate of improvement in the customer-critical areas.

3. EMPLOYEES AND INNOVATION
Not many businesses exist without employees. When no mistakes are made, employees are thought to be an essential and
good component of all business processes. However, when
mistakes are made, employees are almost always fingered for
blame. In the past, employees were hired for their physical
effort—to push the product through operations either to the
stockroom or for shipping.
In today’s workplace, with increased automation, computer
networks, and other productivity tools, businesses need more
informed and alert employees. Normally, in a business, managers believe they know a lot and make most of the decisions.
In a growing organization, however, employees’ intellect must
be utilized as well. Employees must be challenged to think
and perform better. Employees must also feel that they are
contributing in a real sense, not just by doing what someone
else tells them to do with no room for creativity.
A statistical distribution of employees’ performance occurs
naturally. In other words, most people do the necessary
amount of work, while some are superior and a few are substandard. The main objective of a company’s management is
to maximize the contribution of employees in terms of physical
and intellectual productivity—to bring out the best on the job
every day at every job. This requires effective job planning,
incentives for extra effort, recognition for prevention of problems, and reward for innovation.
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The process for employee recruitment and development
must be improved and positively offered to employees. A job
must be an opportunity both to learn and to earn. Surveys
have always found that people like their jobs when they
accomplish something in them. Sustained accomplishments
are produced through continual learning. Therefore, crossfunctional training, skills development, and empowerment
must be provided to employees.
Contrary to the general understanding that innovation
involves designing expensive products, innovation can occur at
every process and by every employee. Given the right circumstances, every employee has a potential to become an inventor.
Many times, innovation is born out of production employees,
who are immersed in their jobs 8 hours or more per day. As
Bob Galvin said, it is important to use the brains of all
employees—not just those of managers. He recognized the
potential of human beings.
Many people working in the production area are leaders in
their community or experts in other areas. On the other hand,
many of the managers recognized at work for their performance are intellectually inactive outside of work. Innovation
is a discovery process that requires broad experience, a purpose
for applying cross-discipline experience, and encouragement
for new ideas. Companies encourage innovation at different
stages, such as having a suggestion box, developing a solution
at work to improve a process or product, applying for a technical or engineering award, and applying for or receiving a
patent. Companies encourage innovation by rewarding
employees for publishing articles in magazines, presenting at
conferences, speaking at professional associations, participating in standards bodies, teaching at local colleges, recognizing
innovation in front of corporate executives, and even sharing
gains or savings.
Successful companies, both small and large, encourage
employees’ total participation at work to bring out their best.
Many small companies enlist employees’ ideas and do well,
while many larger companies, due to their bureaucracy, stifle
employees’ creativity and lose business. In future organizations, better, faster, and less expensive solutions and an
aggressive rate of improvement will be realities that can only
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be realized through the intellectual involvement of employees.
The learning organization will have a strong competitive
advantage in all aspects of business. Such organizations will
actually achieve better profit margins, because new products
or services command a premium price in the marketplace.

4. PURCHASING AND SUPPLIER MANAGEMENT
In manufacturing, about one-third of the cost of providing
products or services is attributed to the costs of materials. In
service industries, person-hours are a significant cost factor.
Every company has a purchasing process and works with suppliers. Companies are always trying to reduce the cost of
purchases. Large corporations have annual price reduction
targets with which smaller suppliers have to work. The
result? These large corporations are promoting the cheapest
products or services instead of innovative and good products
or services.
In the supply chain, a business must look into the total
cost of a purchase instead of just the initial purchase price.
This current approach to buy the cheapest products has
caused many suppliers to take shortcuts in operations. Such
shortcuts generally lead to a higher defect rate for their customers and increased paperwork to correct the problem.
Many industries relocate globally in search of cheap labor.
The whole mind-set of cheap labor, however, does not necessarily bring value, whether in the area of hardware or software. Companies seeking such cheap labor often overlook
other costs incurred by challenging geopolitical issues in
developing nations.
To optimize the purchasing process and the associated
costs, relationships with key suppliers must be managed well.
Managing suppliers’ performance includes understanding the
suppliers’ capability, resources, ability to rapidly adjust to
changing demands, willingness to innovate during product
development, and commitment to an aggressive rate of
improvement. With current outsourcing trends and increased
dependency on suppliers, a company’s capability is only as
good as that of its weakest supplier. One weak supplier somewhere can become a bottleneck in the entire supply chain.
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Businesses who are themselves large customers must
view their suppliers as extensions of their operations and
continue to be actively involved in the improvement process.
The supplier management processes are defined by the quality
management systems a company has implemented. For those
systems to have value, the company must establish clear
expectations with its suppliers in terms of technical, business, and service requirements. Supplier performance can
then be measured against clearly defined goals as well as the
rate of improvement.

5. OPERATIONAL EXECUTION
Most companies have difficult times implementing a sound
strategy effectively throughout the corporation. Strategic
blunders throughout a corporation can lead to its major fall.
However, the main reason for mediocre performance and
profitability is poor execution of simple, well-known principles. Many companies devote resources to developing a sound
corporate strategy without somehow recognizing the need to
execute it well. They assume people will just figure that part
out. Without a well-thought-out execution and institutionalization process, however, the new ideas, strategies, or programs become the cannonball of the year. Employees become
immune to new initiatives about which the management is so
excited. Leadership thinks it has assigned people to tasks and
empowered them to perform; therefore, it now blithely
expects results.
When a major initiative is launched in an organization, the
leadership (CEO or equivalent) must be passionately committed
to it. Unfortunately, the whole process of commitment is often
reduced to a few slogans. The initiative simply stays a slogan
without producing any results. Commitment must instead be
based on the real understanding by the leadership of its potential benefits at both personal and corporate levels. Such an
approach allows employees to see something for themselves
and for the company. If the potential return on investment for
their effort is clear and visible, they are interested in working
on it; otherwise, no matter how bright an idea or how strong
the leadership, the strategy will not yield the desired results.
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In the case of Six Sigma initiatives, many companies have
started to train people in herds, expecting miracles. But the miracles are not happening. I was at a company recently where I
learned about the performance of its internal processes and was
amazed that the company even survived as long as it had. Two
days later I read in the newspaper that the company had saved
hundreds of million dollars through its Six Sigma initiative. If
I had asked the employees about the improvement, however,
they would have said that they had not seen a penny from all
the savings. To the employees, the savings appeared to exist
because of the management’s number manipulation techniques rather than because of any actual improvement.
Each Six Sigma project at a large corporation is expected to
save about $100,000 to $250,000. Some of these large corporations, with the help of recognized consulting firms, have initiated thousands of projects. Recent feedback from one such
company is that about 10 percent of these projects are producing significant savings. At another company, a CEO had
committed to Six Sigma, hired a consulting company, trained
all his professionals (more than a thousand), and initiated
many more changes to transform the culture. Those trained
Black Belts, however, are having a difficult time identifying
projects for improvement. Eventually, because the strategy was
poorly executed, many of these employees will leave the company for a better work environment.
Larry Bossidy and Ram Charan, in their recent book
Execution (2002), have identified the building blocks of execution. Those building blocks include knowledge of people and
the business, realism, clear goals and priorities, follow-through,
rewarding the doers, employee growth, and self-awareness.
What I have seen in many corporations is that execution fails
because someone failed to plan to do the job well. The implication here is that the resource requirements needed to carry
out the plan well are quite different from those needed to just
do it. Without visualizing the end product or service, people
fail to recognize how the project will be completed successfully
and what will be the measures of successful completion.
Another flaw lies in understanding empowerment.
Empowerment includes education, authorization and
accountability, and recognition. Businesses poorly implement
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all three aspects of empowerment. For example, we establish
the expectations of employees before signing up for training.
We also give employees time off from work life by sending
them to a seminar.
Training employees and expanding their skills are one of
the best investments a company can make, especially when the
employee can use the skills learned in the training class. There
is also value in simple awareness, however; that is a short-term
benefit with no significant impact on the bottom line.
The authorizing aspect of empowerment means communicating an assignment and then forgetting it. Authorization
includes clearly communicating the expectations of the project, the expected behaviors and processes, and the accountability for results. Just as there is a reward for excellence,
there must also be a lesson learned from failures, which are
not to be repeated.
In many companies, people do the work and try their best
while all the while not really knowing what is expected of them.
In other words, they really do not understand what and how
they are supposed to perform at work. Lack of clearly defined
expectations, responsibility, and accountability leads to suboptimal performance instead of peak performance. Among these
employees indecisiveness prevails and dependence on superiors
increases. Through better checks and balances, empowerment
occurs in a subtle manner to achieve common objectives.
Change is routine in any business. There are no two identical days, strategies, or even people in this world. Everyone
must be prepared to handle change. For a group in a business, the change process must be managed based on sound
building blocks.
John Kotter, in the book Leading Change (1996), has identified eight stages of implementing a change. The first stage is
to establish a sense of urgency. We allow too much complacency in the early stages of the project, assuming there is still
a lot of time to complete it. Producing initial successes, like
small wins, is very critical in order to understand the details of
the new strategy and optimize the execution process. The initial phases of the change process are overlooked. We end up
having a change process that lacks urgency, doesn’t provide
mentoring, and poorly communicates expectations.
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Another stumbling block is the decision-making process.
Uncertainty about doing a task is worse than doing it wrong or
not doing it at all. Uncertainty creates confusion and affects
others. Indecisiveness comes from a lack of information and a
fear of failure. The leadership must reward innovation and risk
taking, and it must also establish a culture to make decisions
and move on them. That creates a dynamic and ever-changing
organization, as people are willing to try different things and
do not fear failure.
Well-executed strategy can be measured in terms of its
performance against expectations and its timeliness. If we do
a great job when the customer does not need it, that is just as
bad as performing a job poorly. Every requirement has a
timeliness component associated with it, and it must be
given equal significance. The challenge is to define expected
performance levels and establish appropriate timeliness
requirements associated with them. Performance can be
measured in terms of Cp , a ratio of expected to actual performance levels:
Expected performance level
Cp  
Actual performance level
In manufacturing operations, the expected performance level is
predefined tolerance, and the actual performance level is the
process capability in terms of its variance.
Another measurement, Cpk, measures the shift from the
target, or closeness to the limits, to estimate the reject rate. In
general, Cpk can be stated as follows:
Nearest limit  Average performance
Cpk  
Inconsistency in process
In other words, we need to measure how much inconsistency we
have in our processes compared to expected inconsistency, and
how far we are from the established target performance level.
These are statistical measures and are a good set of performance
measurements. The total cycle time and the attempt to reduce
the total cycle time enable us to identify waste of resources and
streamline processes.
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6. SALES AND DISTRIBUTION
Just like purchasing, sales and distribution are well-understood
processes. And again, the emphasis should be on the sales of
value—not on the cheapest product or service. For a company
to be profitable, certain margins must be maintained. In some
companies, for example, sales representatives receive a commission from every sale, while the companies themselves lose
money in delivering the promised products and services.
The sales effort consists of identifying new business by
building relationships. The intent must always be profitable
growth. I have seen companies trying to be billion-dollar companies within a year that are starting from the ground level. I
have also seen companies where new business accounts for
only 5 percent of the total business, and they depend heavily
on a customer or two for their success. For a company to be
successful, there must be a balance between total sales and
the ratio of new business.
Since the success of the sales process is viewed as getting new business, that is how it must be measured. The
network of dealers and distributors selling your products
and services must be similarly managed as a process with
clear expectations for sales and margins. When a business
exists just to keep people busy, it achieves exactly that
result—keeping people busy—but no profits. Businesses do
not last long this way.

7. SERVICE AND GROWTH
Superior customer service, in conjunction with superior products or service, is critical to growing the business. The purpose
of superior customer service must be not only to understand
customer concerns but also to anticipate customer requirements. Customers have implicit and explicit requirements,
subjective and objective expectations. They love to be cared
for by their suppliers.
Customer service can provide the insight into customers’
unspoken requirements (features or service customers want
to receive) that they would love to have met. Segments of
the automotive industry, for example, have grown when they
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succeeded with superior customer service. Service has become
integral as the relationship between customers and suppliers
becomes stronger and more dependable. Customer service can
identify opportunities—from design to production—for suppliers
to fulfill.
Meeting only the minimum requirements makes suppliers
vulnerable to being yanked by the customer at any time.
Customers are rarely loyal. Even doing a good job in meeting
customers’ spoken requirements does not guarantee success.
Superior service, however, bonding between the customer and
the supplier’s employees, and a better understanding of each
other’s needs facilitate a mutually beneficial relationship that
both parties nurture as a true partnership. Sales can bring in a
new customer, and customer service can build that relationship to get repeat and additional business. Sales works to
acquire new customers; customer service retains them.

SIX SIGMA BUSINESS SCORECARD
MEASUREMENTS
With the seven elements or categories of the Six Sigma
Business Scorecard defined, we need to look at the measurements associated with them. These measurements are oriented
more to process than to function.
The challenge lies in deciding which measurements to
choose and which to exclude. For example, suppose that in
terms of financial measurements, 30 to 40 different measurements can be easily identified in terms of liquidity, efficiency,
profitability, and so on. Similarly, there are dozens of potential
measurements within internal operations. Therefore, the Six
Sigma Business Scorecard has identified key process indicators
to help establish a relative indicator of business performance.
Some measurements appear to be unconventional (i.e.,
they look unique or unsubstantiated). However, the intent of
these measurements is quite clear. Key roles and related
processes were identified when the categories were created in
order to establish accountability as well as criteria for effectiveness. The measurements listed comprise a set of sample
measurements applicable to most businesses. If a measurement
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is not applicable, it can be replaced with an alternative measurement or ignored altogether.
The main purposes of the measurements are to challenge
the existing system and identify opportunities for improvement
and profitability. There is no absolute system that can be used
from company to company. Each company’s culture and measurement system are different. The system is not prescriptive;
local adaptation is almost mandatory. This is so because the
final measurement system must reflect true indicators of variances in a company’s performance.

BUSINESS PERFORMANCE INDEX
How does a company establish a corporate-level performance
index that quickly delivers a snapshot of the business performance to the CEO or the executive staff? The Six Sigma
Business Scorecard includes a Business Performance Index
(BPIn) based on the 10 critical measurements that relate to the
wellness of the company. It addresses various elements of the Six
Sigma Business Scorecard and corresponding measurements (see
Figure 4-6). BPIn is a sum of weighted corporate performance
in various categories of the Six Sigma Business Scorecard.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Category
Category
Performance
Measurements
Abbreviation Significance Against Plans
# Employees Recognized for
LNP
15
50
Excellence
LNP
15
75
Profitability
Rate of Improvement
MAI
20
60
(All departments)
Recommendations per Employee
EAI
10
60
Total Spend / Sales
PSM
5
80
Suppliers’ Defect Rate (Sigma)
PSM
5
60
Operational Cycle Time Variance
OPE
5
60
from Planned
Process Defect Rate (Sigma)
OPE
5
80
New Business ($)/Total Sales($)
SND
10
90
Customer Satisfaction
SAG
10
80

Corporate Wellness (BPIn)
Corporate DPU
Corporate DPMO (15 executives)
Corporate Sigma

FIGURE 4-6.

Example of Business Performance Index.

Index
Contribution
7.5
11.25
12
6
4
3
3
4
9
8
67.75%
0.3893
25,956
3.44
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The Measurements column identifies one or two key business indicators, and the Category Abbreviation column relates
the measurement to the corresponding element of the Six
Sigma Business Scorecard. The Category Significance column
ranks the importance of each category. The Leadership and
the Rate of Improvement categories, for example, are ranked
highly significant because of their direct correlation with profitability. Leadership and profitability are weighed 30 percent,
and the rate of management and improvement is ranked 20
percent. The Performance Against Plans column assesses a
corporation’s performance against its plans. For a company to
rank well, it must have a sound plan, effective execution, and
good results. The Index Contribution column includes the
weighted contribution of each category determined by multiplying the Category Significance and Performance Against
Plans values.

CORPORATE DPU AND DPMO
The Corporate DPU is a measure of opportunities for
improvement that exist for improving profitability and growth.
Corporate DPU is calculated by using the formula
BPIn
DPU  ln 
100
This DPU is then converted to a Corporate DPMO. Corporate
staff size represents the complexity of an organization and is
given credit for the organization’s success. Accordingly, any
major error made in the business must be the responsibility of
one of the executives. The formula for calculating Corporate
DPMO is as follows:
Corporate
DPU  1,000,000
 
DPMO
Number of executives reporting to CEO/COO
where the number of executives reporting to the CEO or COO
represents opportunities to make mistakes in decision making.
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CORPORATE SIGMA LEVEL
Once the Corporate DPMO is calculated, the corporate BPI is
converted to a Sigma measure. Figure 4-7 shows Sigma values
and related Corporate DPMO levels. Using this table, the Sigma
level associated with the Corporate DPMO is determined.

COMPARING BALANCED SCORECARD
AND SIX SIGMA BUSINESS SCORECARD
Figure 4-8 identifies differences between the Balanced
Scorecard and the Six Sigma Business Scorecard. Because of
trends in the business environment, market dynamics, the
rapid evolution of information technology and the Internet,
and competitive pressures, profitability is shrinking. However,
businesses have significant opportunities that could improve
profitability. Without an integrated measurement system that
relates to the corporate culture, vision, and beliefs, identifying

Corporate DPMO

Sigma

Corporate DPMO

Sigma

Corporate DPMO

Sigma

115,070

2.7

1,866

4.4

1.1

96,800

2.8

1,350

4.5

1.2

80,757

2.9

968

4.6

579,260

1.3

66,807

3

686

4.7

539,828

1.4

54,799

3.1

483

4.8

500,000

1.5

44,565

3.2

337

4.9

460,172

1.6

35,930

3.3

233

5

420,740

1.7

28,717

3.4

159

5.1

382,088

1.8

22,750

3.5

108

5.2

344,578

1.9

17,865

3.6

72

5.3

308,537

2

13,904

3.7

48

5.4

274,253

2.1

10,724

3.8

32

5.5

241,964

2.2

8,198

3.9

21

5.6

211,856

2.3

6,210

4

13

5.7

184,060

2.4

4,661

4.1

9

5.8

158,655

2.5

3,467

4.2

5

5.9

135,666

2.6

2,555

4.3

3.4

6

691,462

1

655,422
617,911

FIGURE 4-7.

Corporate DPMO and Sigma level.
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Balanced Scorecard
1. A strategic management system.
2. Relates to a longer-term view of the
business.

3. Designed to develop a balanced set of
measurements
4. Identifies measurements around vision
and values.
5. Critical management processes are to
clarify vision/strategy, communicate,
plan, set targets, align strategic
initiatives, and enhance feedback and
learning.
6. Balances customer and internal
operations without a clearly defined
leadership role.
7. Emphasizes targets for each
measurement.
8. Emphasizes learning of executives
based on the feedback.
9. Focuses on growth.
10. Heavy on strategic intent.
11. Management system consisting of
measurements.

Six Sigma Business Scorecard
A performance measurement system.
Can provide a snapshot of a business’s
performance, as well as identify measurements
that would drive performance toward
profitability.
Designed to identify a set of measurements
that impact profitability.
Establishes accountability for leadership for
wellness and profitability.
Includes all business processes, management
and operational, i.e., leadership, innovation,
rate of improvement, sales, service,
purchasing, and production operations.
Balances management and employees’ roles;
balances cost and revenue of heavy processes.
Emphasizes aggressive rate of improvement for
each measurement, irrespective of target.
Emphasizes learning and innovation at all
levels based on the process feedback. Enlists
all employees’ participation.
Focuses on maximizing profitability.
Heavy on execution for profitability.
A measurement system based on process
management.

FIGURE 4-8. Balanced Scorecard and Six Sigma Business Scorecard comparison.

what contributes to the loss of profitability and growth can be
daunting. Using lessons learned from the Six Sigma methodology, the Six Sigma Business Scorecard offers a method for
maximizing corporate profitability. By integrating the existing
quality management system with a performance measurement
system, a corporation can aim for dramatic improvement in
performance and significant improvement in profitability.
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C H A P T E R
F I V E

PLANNING FOR THE
SIX SIGMA BUSINESS
SCORECARD

he Six Sigma Business Scorecard helps executive leadership
and shareholders not only understand the company’s performance through simple measurements, but also plan success.
The Six Sigma Business Scorecard can help create a system
that will improve the company’s performance.

T

LEADERSHIP AND IMPROVEMENT
Many companies neglect to plan for improvement, in both
good times and bad. When the economy is strong, margins are
good, and the company is profitable, the leadership does not
sense the urgency to improve profitability through strategic
planning. On the other hand, when the economy weakens,
margins shrink, and profit evaporates faster than steam, the
focus is directed to fighting fires rather than planning. Rather
than plan to collect meaningful operational data, leadership
develops a plan backward from sales numbers and hypothetical
profitability projections. The numbers are allocated to managers, who then create measurement methods to achieve the
desired numbers. When the net results of this effort are not
good, the real problem areas become even more difficult to
identify. Thus begins the spiral of cost management: cutting
expenses, reducing the workforce, and streamlining the product
or service portfolio.
89
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To be successful, leadership must gather information that
accurately demonstrates what is happening in the business.
Leadership must identify the key business measurements that
indicate corporate wellness, gather operational performance
data, identify opportunities for improvement, and use all this
information to develop a strategic plan to improve business
performance. The urgency to achieve the desired results must
be clearly understood by the executive and management teams
of the company.

EXTENT OF IMPROVEMENT
What extent of improvement is appropriate to aim for? When
a business sets a goal to improve performance by 10 percent
per year, employees are likely to complain that no one in the
company feels any improvement. In fact, they may even feel
that the company’s performance has degraded. The reason is
that the tangible results of about one-half of any improvement
in performance may be consumed by cost-of-living adjustments. Another portion of the improvement may be attributed
to measurement errors (whether intentional or not), and the
remaining improvement may be attributed to real improvement in a few areas. As a result, most employees see no
improvement, practically speaking. More significantly, the
resulting improvement correlates insignificantly with improvement in profitability.
Suppose a company’s CEO sets a goal to improve business
performance by 10 percent. The management team is requested
to submit a plan that will achieve the expected results.
Naturally, they look for areas that can easily be tweaked. The
10 percent improvement is quickly realized, and everyone celebrates the success.
There’s a better way to plan, however. Suppose that the CEO
asserts that an aggressive rate of improvement is critical to maximize profitability and assigns challenging rate-of-improvement
goals to all management team members. Practically everyone
has the same goal: to improve at the specified rate. Typically,
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managers react with dismay, “This rate of improvement is
impossible! We have never done this in the past.” After the initial shock, however, when they come to understand the current
problems and accept the common corporate goals, the goal of
aggressive rate of improvement is accepted. Then the challenge to improve current processes begins. The way to achieve
such aggressive rate-of-improvement goals is to examine and
test the existing processes and look for a new way of doing
them. To institutionalize and sustain such a high rate of
improvement, the corporate culture must change. The cultural
change begins with a new vision and new enthusiasm.
Some call this cultural change corporate renewal; others
call it reengineering the corporation. Whatever it’s called, the
change must be driven by the new, clearly established corporate performance goals. Creating the vision is a critical step
that must be led by the company CEO. Why should a leader
be interested in achieving the corporate performance goals at an
aggressive rate of improvement? Well, there must be something
in it for the CEO personally, including financial incentives, in
addition to the larger corporate goal.

BUSINESS OPPORTUNITY ANALYSIS
To achieve financial goals, a clear relationship must exist
between the opportunities and the profitability. A business
opportunity analysis will establish a baseline and identify the
opportunities for improvement. If a company has done limited
data collection up to this point, the Six Sigma Business
Scorecard measurements can be used as a starting point. If an
extensive data collection system already exists, however, those
data can be analyzed and used to develop a business model
that will identify what drives that company’s profitability.
With a full understanding of the relationship between
opportunities and profitability, being able to visualize the company’s actual opportunities, anticipating trends in the industry,
and taking into account plans for future growth, the company’s
leadership can commit to implementing the Six Sigma
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Business Scorecard and improving the company’s BPIn
aggressively. The following relationships, although well understood, must be constantly monitored (see Figure 5-1):
Profits  Revenue  Cost of goods sold  Operational expenses
Growth  Function (Profits, External environment, Internal
innovation)
Once a company’s executive understands the potential for
profits and its impact on compensation and value to shareholders, it is easier for that executive to commit to the strategic
plan that facilitates it. He or she must be further aware, however, of external environmental factors (such as acquisition and
mergers, competitive performance, government regulations,
societal changes, and economic trends) in order to achieve
desired growth.

ORGANIZATIONAL ADJUSTMENTS
A business must be organized as shown in Figure 5-2 to balance profitability and growth. The executive leadership team
includes the chief financial officer (CFO), the chief growth
officer (CGO), and the chief operating officer (COO). The CFO
must ensure that the rate of improvement occurs as planned

•
•
•
•

Sales
Cost of Goods Sold
Operational Expenses
Execution

Profitability and
Growth

• External Environment
• Internal Innovation

FIGURE 5-1.

General profit and growth paradigm.
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CEO
(Leadership,
Profitability)

COO
(Sales,
Purchasing,
Operations)

FIGURE 5-2.

CFO
(Rate of
Improvement,
Business
Performance
Index)

CGO
(Employee
Innovation,
R & D, External
Research
Management
Function)

General profit and growth functional layout.

as well as monitor the various business performance indicators
that correlate to rate of improvement. The CGO, in the place
of chief technology officer (CTO), must monitor external factors
and employee innovation beyond the internal research and
development activities. The COO is responsible for executing
the operational plans within the organization as well as maintaining an eye on any variances in performance. Once the
roles, responsibilities, and benefits of key executives are
understood and defined along the lines of the Six Sigma
Business Scorecard, their commitment starts to build.
Executive commitment for any initiative has become a
buzzword at many companies. Such commitment is often
demonstrated in letters or memos posted in the lobby and
throughout the company. In many companies, these are
commonly disregarded because employees observe the contradiction between the words and actions of the executive leadership. When the leadership is committed only on paper and not
in deeds, employees will follow suit. The key to gaining CEO
commitment, and hence that of the rest of the company, is
through demonstrating the benefits of aggressive change: better
performance, lower costs, higher growth and profitability, and
superior financial incentives for executives and employees.
The commitment begins with setting a Six Sigma Business
Scorecard vision for the company.
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VISION
To establish a meaningful vision for the company, the leadership
team must consider its personal objectives for the company—
in other words, what the company will look like after those
objectives have been achieved and what the leadership plans
to do for the company in the coming years. The leadership team
should consider the impact of its actions on the stakeholders
(i.e., employees, customers, suppliers, and shareholders).
Leaders should also discuss the company’s growth objectives
and what resources and changes might be necessary to
achieve that growth rate. Finally, the leadership team should
consider the global competitive environment, required rate of
improvement, and resources. All these factors taken together
will provide a sense of urgency and identify the efforts
required to achieve such goals.
Remember, the goals should not be easy to achieve. They
must require significant effort and energy, and they must have
the potential for a significant reward in terms of accomplishment, learning, money, and recognition. It is vital that the
goals create excitement, nervousness, a sense of challenge,
and the drive to do something differently. Executive leadership
must take all these factors into account in creating a concise
and compelling vision. The compulsion to achieve the vision
must be visible not only in their words but also in their
actions. This is so important that what the vision says is less
important than how the vision is communicated. The executives’ hearts must be immersed in achieving the vision, and
that energy must be reflected by their body language, actions,
attitudes, and decisions.
Although all corporate visions must lead to superior financial results, achieving superior financial results is not the only
vision. The vision also reflects what a company will do to
achieve better customer satisfaction and higher quality,
increase market share, develop new products, or target new
market segments. The vision relates to a specific need, which
in turn relates to the company’s core competency as an
enabler to become a best-in-class or superior enterprise.
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To achieve a company’s vision, its beliefs or values determine
the decisions executives and employees will make. If the company’s core belief is “We must serve the customer to the best of
our abilities,” then decisions must be based on the impact on
the customers’ perception of the product or service. Our values
reflect how our behaviors guide us in our daily activities. The
values include respect for each other, honesty and integrity, or
care for the company and its customers. Executive leadership
plays an important role in establishing the guiding principles for
the company. Successes and failures are part and parcel of any
initiative; however, personal values are constant. The values,
beliefs, and integrity inherent in the vision inspire employees
to stay the course, demonstrate perseverance, and maintain
personal commitment.

GOALS
Once the vision and values are aligned, leadership can begin
to establish strategic goals. Strategic goals are the higher-level
components of the vision that must be accomplished to produce the desired results.
Establishing strategic goals requires developing a business
case, as well as understanding the cause-and-effect relationships between the vision and goals and the intended direction or
trends. The business case begins with establishing the baseline
performance level, the entitled performance level, and the
desired performance level. The economic justification for
achieving the vision and goals must be clearly understood. The
goals then flow down into objectives and targets related to
the various functions in the organization, the capability of those
functions, and available resources. The management team
then establishes the targets that will lead to the desired financial objectives (ultimately the profitability or money goals).
The success of an initiative depends upon what information
is gathered to monitor the progress, as well as how it is gathered,
analyzed, and acted upon. Management must design an information system to identify, analyze, and report the required
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information. The information system must clearly specify
sources of input or data gathering as well as their aggregation
for analysis.

CORE COMPETENCIES
Gary Hamel and C. K. Prahalad, in Competing for the Future
(1994), state that the strategic architecture is a blueprint that
shows how various functions should be deployed, what new
competencies the company needs to acquire, or how existing
competencies can be refigured to meet new goals. It helps
align the organization to its planned initiatives, assigns leaders
to each task, and outlines critical milestones. Without a highlevel architecture to guide the process, detailed plans will lead
to conflicting priorities and fragmented deployment of
resources and efforts. This translates to a higher potential for
failure. In many cases, detailed plans can even lead to the kind
of false starts that have plagued many corporate initiatives,
resulting in their abandonment and a change in leadership.
When this happens, the entire organization is disrupted.
Unwanted outcomes, even bankruptcies, have been the result.

SYSTEMS THINKING
Each organization, division, or department is an integrated
and interrelated part of a larger system. Every part of the system
affects the performance of other organizations in a larger system, such as in society or even the universe. Each level of a
natural system interfaces or collides with other systems at the
same level. Individuals work with other individuals, groups or
departments interact with the whole organization, and the
organization interrelates with the outside world. Managing
these interactions is critical in an organization encompassing
a new vision, if it is to lead to dramatic improvement and
higher profitability.
Organizations naturally exist in a continuum where the environment, the organization, and feedback are interconnected.
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According to Stephen Haines, the author of The Manager’s
Pocket Guide to Systems Thinking and Learning (1998), systems
thinking involves thinking backward. Define first the vision,
then the goals that will let the organization realize that
vision, while simultaneously considering the environment as
it will exist in the future. By establishing processes to realize
vision and goals, we can then create measurement criteria that
describe the specific factors defining success. These clear
and consistent measurement criteria are used to evaluate the
strategies’ effectiveness.

EMPLOYEES’ INVOLVEMENT
A few companies are able to execute business strategies effectively to meet their objectives. Linking strategy to the operation
and operator levels requires employees to work effectively
toward the objectives. Conventionally, businesses have
assumed that the people at the working level contribute
through their physical effort—their time and their productivity.
Managers were assumed to be the only ones who should think
and make decisions. However, no initiative can be even fractionally successful without the intellectual involvement of all
employees.
In a recent Six Sigma Green Belt training class for a
Fortune 50 company, participants said they had no incentives
to cooperate with their leaders and Six Sigma Black Belts.
They understood that the Black Belts are the chosen leaders
and the Green Belts are there to assist them. If a project succeeds, Black Belts get stock options, recognition, promotion,
and all the other benefits. The Green Belts, however, get no
tangible rewards for the success of the project. When true
teamwork does not exist, projects will not succeed.
In another company, a consultant was hired to improve the
productivity of employees who had already been pushed to
the limit. Employees told me that when the productivity consultant went there to work with them, they slowed down. They
felt that the consultant had been imposed on them by the
management to extract greater effort from employees and that
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neither the consultant nor management understood the
employees’ concerns. When productivity did not improve,
the productivity consultant was fired, quality degraded, and the
company closed. In this case, everyone on the floor knew
the state of the business except the leadership. Employees
knew that the leadership favored some employees over others
and did not objectively try to achieve business goals. No plan
was communicated to employees for achieving total customer
satisfaction. Instead, the leadership always pushed employees
to produce more while ignoring their ideas for improvement.
Surveys reveal that employees’ loyalty improves when they
accomplish a lot; that happens when employees are intellectually challenged and recognized for their accomplishments. To
implement the Six Sigma Business Scorecard and an appropriate strategy to improve profitability, people must be challenged
and recognized. To empower people, five things must be done:
1.
2.
3.
4.
5.

Define roles and match people appropriately to those roles.
Delegate ownership of goals.
Establish a framework for performance and accountability.
Enable employees to develop or acquire necessary skills.
Recognize employees’ efforts as well as results.

Employees must clearly relate the consequences of marginal
performance and the rewards of excellence. Leadership must
create the sense of urgency to achieve results. Good companies
maintain the same level of urgency in good as well as tough
economic times. Good work ethics motivate people to perform
in a long-term way; incentives that are short-lived instigators
do not.

TEAM STRUCTURE
A sound strategy can be executed effectively at all levels if the
team charged with carrying it out is headed by a leader
instead of a manager. The team formed to execute the strategy
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must have a few leadership players, several role players, and
several doers.
A typical team, depicted in Figure 5-3, has three membership tiers. Level 0 establishes the expectations, level 1 provides
the guidance and direction, and level 2 executes the strategy
at the process level. The level 0 responsibility is assigned to a
leadership-quality executive, the level 1 responsibility is
assigned to a team consisting of key executives, and the level
2 responsibility is assigned to the process or department
managers. The department managers then develop a series of
measurements according to the Six Sigma Business Scorecard
guidelines.

UNDERSTANDING MEASUREMENTS
Remember that business is a collection of processes. The
processes might be office or production, sales or purchasing,
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FIGURE 5-3.

Six Sigma Business Scorecard implementation team structure.
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human resources or leadership. At any given time, not all
processes are equally important for improving the business
performance. Based on efficiency, quality, customer satisfaction,
cycle time, and cost, some processes are prone to errors or
waste while other processes perform as planned. The Six
Sigma Business Scorecard requires understanding the
Business Performance Index (BPIn) measurements in each
process category and reviewing the operational effectiveness
in that context. Performing a business opportunity analysis, to
identify areas that adversely affect the profitability and
growth, is a good way to ensure measurements have a specific
purpose rather than just giving nice-to-know information.
Measurements are crucial tools used to identify opportunities for improvement, monitor progress, and inform the
leadership about the state of the business. However, the most
important reason for taking measurements is to make problems
visible so that they can become opportunities for improvement. Good measurements identify or magnify the problem
areas so they cannot remain hidden. If problems are visible,
they cannot be ignored and thus will have to be fixed.
Otherwise, they continue to bother the company’s leaders as an
area to address. Conversely, if problems are not identified, they
will be hidden and ignored, and the waste will continue to build.

IDENTIFYING PROCESS
MEASUREMENTS
Identifying process measurements begins by looking at all
aspects of a process: inputs, process steps, and outputs. The
inputs are typically related to the material or information,
method or approach, machine or tools, people resources or
skills, environmental factors, and measurement capability. The
objective is to identify (1) inputs that are performing at a high
level (almost at the 100 percent level of acceptability), (2) the
variables that show larger variances from the target values, or
(3) parameters that directly correlate to the process output.
The significant parameters are chosen to be the measurements at the process level for monitoring.
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Sometimes it is difficult to quantify measures for certain
parameters, and it requires creativity to establish a realistic, practical, and economic measurement that will quantify variances in
the process. The measurement method does not have to be perfect in terms of absolute measurements. The rate of improvement, instead of the absolute value, becomes more critical
in making positive contributions to the process output and the
ultimate profitability. For example, let’s look at two competing
car manufacturers. One has a starting defect rate of 130
defects per unit and the other, 110 defects per unit. At the
end of 2 years, if both companies have achieved their planned
rate of improvement of 10 times in 2 years, the defects per unit
will be 13 and 11, respectively. In both cases, the results are
much better than what they started with. Therefore, it makes
sense to start the improvement process as fast as possible
rather than wasting resources in excessively fine-tuning the
measurement method.
When a measurement cannot be easily defined, the following questions help guide devising a meaningful measurement:
1. What is the intent of the process?
2. How do we know the process is producing good output?
3. Which process input or in-process parameters affect the
process output directly?
4. Which process parameters are more critical than others?
5. How do we ensure that the critical parameters are operating
at established values?
6. How will we collect and analyze the data to establish
relationships between the process output and the input or
in-process data?
Responses to these or similar questions will lead to the process
measurements. Processes within a department may have multiple measurements. Establishing a defect rate at each process
and aggregating that rate for all processes in each department
can facilitate a measure of the department’s performance. For
each department, quality, Q, timeliness, T, and cost, C, play a
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role in establishing measurements to improve the department’s performance.
Think about what measurements might be devised for a purchasing department, for example. The purpose of a purchasing
department is to ensure that all purchased material arrives on
time and is 100 percent acceptable. To do so, measurements
need to specify exactly what material or service is needed and at
what performance level. If the needs are not specified correctly,
the performance of the purchased material may not satisfy the
requirements to do the job correctly. The measurements for
the purchasing process, then, must consider the intent of the
purchasing function.
Another aspect of the purchasing process is to monitor
suppliers’ performance. In other words, do the suppliers have
the capability to meet the company’s requirements? Suppliers
must be qualified first based on their proven capability. Such
qualification includes the purchasing department’s assessing
suppliers’ process management systems and evaluating the
sample products and financial viability. After a supplier has
been initially qualified, its performance needs to be monitored
so the purchasing department can provide feedback to ensure
continual improvement of performance. Additional goals must
be set to improve the performance of the purchasing process
in terms of performance of purchased parts or service, total
cost of the purchases, response time, and suppliers’ service.
A purchasing department might respond to the questions
asked above as follows:
1. What is the intent of the process? To ensure 100 percent
acceptability of the purchased products and services when
needed.
2. How do we know the process is producing good output? We
monitor levels and trends in the number of defects or errors
found in the operations, total cost of the purchased items,
availability of the purchased products or services, and suppliers’
service.
3. Which process input or in-process parameters affect the
process output directly? Process input parameters will be
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the accuracy of requirements supplied to suppliers, the inprocess parameters will be the ongoing monitoring of suppliers’ process management systems, and the output parameters will be performance of specific parts received.
4. Which process parameters are more critical than others? The
parameters can be prioritized based on the variance in performance and the economic impact of the received material during evaluation or in production stage. Parameters with larger
variance and parts with high prices are critical items to monitor.
5. How do we ensure that the critical parameters are operating
at established values? Capability data must be gathered
about parts and performance evaluated with respect to established specifications. If deviation from specification is significant, suppliers’ processes must be looked into for potential
causes for the deviation.
6. How will we collect and analyze the data to establish relationships between the process output and the input or inprocess data? A data collection method for selected parts’
parameters must be established and statistical analysis performed to understand correlation between process variables
and product parameters. In addition, the suppliers’ data
must be correlated with the production performance to
ensure effectiveness of the purchasing process.

ACTION PLAN FOR PERFORMANCE
From the collection of various departmental measurements, the
Six Sigma Business Scorecard measurements are identified.
The seven elements of the Six Sigma Business Scorecard are
shown in Figure 5-4. For each element, a corporate executive
is assigned to establish corresponding measurements. The elements of Leadership and Profitability, Employees and
Innovation, and Service and Growth require creativity in
establishing measurements. Conventionally, these areas have
been ignored in improvement efforts because of their inherent
subjectivity. Intent and persistence must prevail, however, and
effective measurements must be established.

irmgn.ir
104

CHAPTER FIVE

IMPROVEMENT
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FIGURE 5-4.

Six Sigma Business Scorecard.

The measures become part of the operational review each
month and are monitored weekly through the information
management system. For each measurement, a clear target
and a desired rate of improvement are set over a specified
time. The executive team must also establish an effective
reporting process to publicize the plan and make it easier to
share information with employees. For each category of the
Six Sigma Business Scorecard, an initiative or a group of initiatives must be created and planned for using a form or
equivalent device, as shown in Figure 5-5.
For example, a business that wants to cut the total spending
on sales or the cost of purchasing items by 5 percent in 1 year
can establish a purchasing initiative. A team composed of individuals from the purchasing, production, quality, accounting,
marketing, and design or development departments convenes to
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Corporate Strategic Initiative Planning Form
Leader: VP_X
Initiative: Improve Spend-to-Sales Ratio by 10%
Objective: To reduce cost of goods sold and improve margins.
Target: Improve suppliers’ capability by 30%, and reduce cost of purchases by 10%.
Strategy: Reengineer the purchasing process to optimize the parts performance and total spend$.
AI #
Action
Responsibility
Committed Completion Critical Resource
Date
Required

Expected Benefits:

Impact on Profitability:

FIGURE 5-5.

Corporate strategic initiative planning form.

develop a detailed action plan that will achieve the desired
objectives. This plan must be designed to accomplish the
objectives and targets well—not merely doing them to cross
them off a list.
Thinking about performing a task well as opposed to just
doing it leads to a different set of actions and requirements.
Critical resources required to complete the task well must be
identified. This may include a commitment from engineering
to use standard parts instead of unique parts for designs, a
commitment from key suppliers to provide leadership in their
areas of expertise during product development, or commitment from operations to gather information about the performance of parts and share it with the purchasing department to
get accurate measures of suppliers’ performance.
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CORPORATE PLANS
Once the planning for Six Sigma Business Scorecard measurements is completed in all business process areas, the departmental plans must be compiled into a corporate plan to implement
the Six Sigma Business Scorecard. All departmental plans must
be reviewed for tradeoff among departments, validation of
plans, conflicting resource requirements, and clarity of roles
for various individuals in the corporation. The compiled plan
will have a summary of measurements supported by departmental plans. The plans must also include goals for dramatic
improvement, accountability, and celebration when they are
carried out with excellence.
When the Six Sigma Business Scorecard measurements,
departmental action plans, and the corporate plan have been
developed, the entire organizational structure must be
reviewed for alignment with the established objectives. The
best people must be assigned tasks to achieve the best results
and to mentor the other employees. The compensation and savings sharing plans must be developed. Employee development
plans—for everyone from the line workers to management—
must also be established.
One of the critical aspects to achieving dramatic results is
to challenge all employees to achieve better-than-normal
results through exceptional teamwork. Success breeds success,
and recognition accelerates success. The leadership must be
willing to take extra steps to recognize individuals and team contributions. Publicizing success and giving rewards when excellence is achieved are great motivators for other employees to
achieve even better results.

PROGRESS REVIEW
Failure to plan is a plan to fail. The planning process is more
important than the plan itself. The plan must be dynamic and
amended periodically. While the details of the plan may
change, the constancy of purpose must be maintained. The Six

irmgn.ir
PLANNING FOR THE SIX SIGMA BUSINESS SCORECARD

107

Sigma Business Scorecard plans must be reviewed weekly and
monthly, both departmentally and as a business, to ensure everyone is playing a role in contributing toward dramatic improvement and higher profitability. Progress must be publicized
to build positive momentum, and failures must be analyzed to
prevent recurrence.
Finally, the Business Performance Index must be posted
throughout the corporation as a minimal common communication for all employees to monitor their company’s performance.
Just as employees are accountable to their supervisors, leadership is accountable to employees for corporate performance.
In the corporate team, all employees root for the leadership,
and the leadership roots for all employees. The elements of the
Six Sigma Business Scorecard facilitate such a relationship by
requiring mutual accountability. The success of leadership is
directly related to the success of employees; therefore, let the
employees make the leadership successful through planning,
preparation, participation, and perseverance.
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nderstanding profitability is key to understanding how
the Six Sigma Business Scorecard works. Measurements
for profitability have existed in businesses from the start, from
bartering or trading to mass production. The basic building
block of business is shown in Figure 6-1. When a visionary person starts a new business, that business offers a product or service
that is bought or produced and sold, packaged, and delivered for
a price. The product or service may then be sold again.
As the spiral of selling and getting paid continues, the business leader envisions producing and delivering more and
more. If, with luck and diligent effort, the business model
works, the business succeeds and begins to grow. The simple
measurements in this model include the cost to buy or build,
the cost of selling and delivery, and the revenues earned.
Profitability is a by-product of these measurements.
Remember, profitability is a function of revenue and cost:

U

Profitability  f(cost, revenue)
where cost and revenues are independent measurements for a
business, and profitability is a dependent measurement. In
other words, to maximize profitability, a business must maximize the difference between the revenue and cost by focusing
109
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Profit = Revenue – Total Cost

FIGURE 6-1.

Basic business building block.

on both cost and revenue at the same time—not on just one
or the other. What a breakthrough! This function is a building
block of business management, and business owners must keep
it in their subconscious all the time.
As a new business survives or succeeds, it starts growing
because of increased demand or the founder’s ability to offer
additional products or services. The founder can no longer run
the business alone and hires the first employee. He or she
probably rents some space and buys some tools of the trade.
The control of the business now rests in the hands of the
employee and the founder or the leader. Although the performance of each person is still clearly visible, the complexity of the
business is increasing. The new costs that come with growth are
added to the existing costs of the business. These additional
costs may be ignored as the focus on the basic equation of
profitability continues. However, the basic cost model, and its
relationship with profitability, has changed as follows:
Profitability  f[cost(build/buy, building, tools,
employee), revenue]
The profitability is still the difference between the cost and
revenue; however, the cost part of the equation has become a
little more complicated. As long as the business founder is
making money and living comfortably, costs may be assumed
to be under control and thus taken for granted. If the business
loses customers or demand subsides, business management
will then become an issue. On the other hand, if a business is
successful, other people try to copy it and create competition.
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PROFITABILITY VISIBILITY
When the factor of competition is added, one or more of several things might happen: The market will expand, the price
will increase, or profitability will be sacrificed, or the business
must be shared by more players. Creative selling strategies,
such as financing the sale, marketing, or offering discounts,
add even greater complexity to the business model. It suddenly
becomes a very complex model of cost and revenue, with
many factors that can reduce profitability. The clear mental
picture of profitability becomes lost, and the risk of not being
profitable increases. The partial profitability equation may
look as follows:
Profitability  f[cost (material, suppliers’ relationship
management, tools, employees’ performance, waste,
buildings, interest on loans, tools, development, innovation,
legal, accounting, equipment, overheads, utilities, . . .),
revenue (inside sales, direct sales, distribution, relationship
management, marketing, advertising, discounts, . . .)]
Even in this equation that simplifies the factors, unless cost and
revenue are highlighted, it is difficult to separate cost from revenue variables. In a real business, small or large, most of these
variables occur. Complexity increases even more if a business
has multiple locations, multiple leaders, multiple minds (and
egos) on the management team, and multiple countries of business. To stay profitable and maximize profitability, a business
needs a hierarchical measurement system that highlights the
simple relation between profitability, cost, and revenue and
makes the components of cost and revenue visible at the point
of operation. In other words, there must be an integrated measurement system for various complexity factors contributing to
cost and revenue. The cost, revenue, and profitability of the
business can then be optimized.
To monitor many of the variables contributing to cost and
revenue, businesses establish measurements. As a business
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expands and hires more employees, new roles are defined and
functions are created. Complexity again increases, obscuring
the view of profitability; thus new measurements must be
added to shed light on the profitability, cost, and revenue relationship. Having a clear line of sight to profitability identifies
opportunities for improvement when the profitability targets
are not achieved.

MEASUREMENT FAILURES
Most businesses have already implemented so many measurements that employees now complain that they spend more
time gathering measurements than doing the work, and little
comes of the measurement efforts. Only a few companies
have assigned sufficient resources to analyze and use the
knowledge gained from measurements. The result is that at
many companies, an elaborate measurement system is created;
however, no one believes in it, no one supports it, and most
important, no one plans to use it well. Ineffective measurement systems can be attributed to many causes, including
some of the following:
●
●
●
●
●
●
●

●

●

●

Questionable intent or purpose of the measurement system
Incorrect selection of measurement parameters
Inadequate or poor data collection
Ineffective analysis
Confusing communication of goals and results
Poorly defined ownership for measurements and the processes
Lack of accountability, i.e., rewards of performance or consequences of poor performance not established
Ineffective actions based on the opportunities identified by
the analysis of measurements
An unclear relationship between measurements and business
performance
Lack of commitment to data-based decision making
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Here is an example of confusing communication of goals and
results. Many companies establish their annual performance
goals only after the year has already started. They then express
their goals for reducing the number of defects on a chart as a
flat line: the defect rate they want to achieve that year. The
problem is that when managers start measuring actual performance against the stated goal, the goal is not achieved, and
the target continues to be missed, in part because of the
incorrect depiction of the goal line. By the time employees
know what goal they are supposed to meet, they are already
used to missing the goal line. Consequently, they develop
indifference to the established goal, which then becomes irrelevant. Figure 6-2 shows a typical and preferred depiction of
the goal line. By correctly depicting the goal line to illustrate
the downward trend in the defect rate that the company is
striving for, starting with the current defect rate and ending with
the desired rate, employees have clear and achievable goals.
The Six Sigma Business Scorecard attempts to address the
above issues and improve the effectiveness of the performance
measurement system. Before developing a Six Sigma Business
Scorecard, we must understand the purpose and scope of any
business scorecard and the measurements.

Actual
Performance

Preferred
depiction of
goal line

Baseline
performance
Typical depiction
of goal line

Qtr. 1

FIGURE 6-2.
versus actual).

Qtr. 2

Qtr. 3

Qtr. 4

Understanding significance of defect reduction (goal
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FEATURES AND BENEFITS OF THE
SIX SIGMA BUSINESS SCORECARD
The purpose of the Six Sigma Business Scorecard is twofold:
(1) to identify measurements that relate key process measures to
a company’s profitability, making the opportunities so visible that
they are difficult to ignore, and (2) to accelerate the improvement in business performance. Optimizing the profitability,
cost, and revenue variables is a primary purpose of the Six
Sigma Business Scorecard.
The salient features of the Six Sigma Scorecard include
the following:
●
●
●
●

It provides a new model for defining a corporate Sigma level.
It aligns with the organizational structure of the business.
It maintains visibility of cost, revenue, and profitability.
It includes leadership accountability and rate of improvement.

The Six Sigma Business Scorecard is a great model for
establishing a common target in terms of corporate defects per
unit (DPU), defects per million opportunities (DPMO), and
Sigma. In the absence of such a target, corporate leaders are
unable to focus and suffer from ineffective implementation of
Six Sigma. The Business Performance Index (BPIn) provides a
one-number measure of corporate performance in terms of
Sigma that can be used as a benchmark for driving future
improvements. The benefits of the Six Sigma Business
Scorecard include the following:
●
●
●
●
●
●
●

It provides a target for performance improvement.
It enables a business to drive dramatic improvement.
It promotes the intellectual participation of all employees.
It forces changes in an organization on a continual basis.
It acts as a catalyst for bringing out the best among employees.
It generates renewal, energy, and enthusiasm.
It reduces costs and improves profits.
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IMPACT OF CUSTOMER REQUIREMENTS
ON MEASUREMENTS
Just like customer expectations, measurements can be subjective
and objective. Remember, customer expectations have three
aspects: assumed, expected, and desired. These customer
expectations are shown in Figure 6-3, where the vertical or y
axis shows a degree of customer satisfaction and the horizontal
or x axis shows the level of effort put into achieving customer
satisfaction.
The assumed customer requirements are the basics. For
example, someone who goes to the hospital expects to be able
to see a doctor there. Someone who buys a bicycle expects
that it will come with pedals. If they are there, we ignore
them. If they are missing, we complain. In other words, the
assumed requirements are communicated only when the
customer is dissatisfied.
The expected customer requirements are those that customers have come to anticipate, certain features from their
CUSTOMER
3. UNSPOKEN
SATISFACTION CUSTOMER
DESIRES

SUBJECTIVE
REQUIREMENTS

2. SPOKEN
CUSTOMER
EXPECTATIONS

EFFORT TO
MEET
CUSTOMER
REQUIREMENTS

TRENDS OVER
TIME

OBJECTIVE
REQUIREMENTS

FIGURE 6-3.

1. UNSPOKEN
ASSUMED
REQUIREMENTS

Objective and subjective aspects of performance.
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experience or by observing them in the marketplace.
Customers objectively and clearly state these requirements
and pay the supplier for meeting their explicit expectations.
The more these requirements are met, the more the customer
is satisfied.
The desired customer requirements, however, are not
objectively communicated to the supplier. They represent
what desires the customer would really like to have met but
does not expect. Some call these customer delights. Every organization’s overriding objective is total customer satisfaction or
customer delight. Because consumers always expect more for
less (or better, faster, and cheaper), these requirements keep
changing. Competitive pressures drive the marketplace
requirements for continual improvements in products and
services. As a result, features or services that delighted customers in the past eventually become expected. Yesterday’s
delights become tomorrow’s necessities.
There’s a method to understanding customers’ requirements.
Many of us focus on what customers say—not what they
mean. We listen more to what we hear than to the unspoken
message that underlies the words. Silence can be better than
speech, and in the case of customer requirements, the implicit
requirements are as critical as the explicit. Why is it important
to understand what will delight customers? For a business to
be viable, it must fulfill the unspoken or desired requirements.
Without this capability, the business will not thrive.
When a business fulfills a customer’s spoken requirements,
it does not earn any brownie points. Customers see the transaction as a fair exchange of product or service and money. These
customers will be very prone to switch to a competing business
if there is any slight advantage in doing so. An organization
that strives to delight customers, however, has a distinct competitive advantage. This level of customer satisfaction earns
customer loyalty and repeat business. These customers even
become spokespeople or word-of-mouth advertisers by generating referrals. These customers are partners in the company’s
success and help lead to innovative solutions with their suppliers. Such relationships lead to better services, innovation, and
business growth.
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The rewards of delighting customers are so great that a business has great incentive to deliver with excellence the intangible
customer requirements, even those implicitly communicated.
To ensure that customers are delighted, internal measures
must be established, sometimes creatively. While it is difficult
to quantify and measure intangibles, effective measurements
can be derived with some good thought.
To ensure total customer satisfaction, businesses must
measure both the objective and the subjective aspects of performance. While fulfillment of the objective requirements leads
to customer satisfaction, the fulfillment of subjective requirements leads to customer loyalty. The more the customers love a
company’s products or services, the greater their dependability,
and the stronger their relationship is to that company. For the
customers, this means lower total cost for higher value. The customer is willing to pay premium for additional value, which
leads to better performance and higher profit margins.
Objective and subjective measurements can be quantified
through attribute or variable data. Attribute data typically have
two levels, such as good and bad, pass and fail, low and high,
and go and no go. Variable data are preferable because not
only do they describe the performance level, but they also
quantify it. For example, if service is late for the customer 5 out
of 10 times, the next logical question is, By how long is the
service late? Instead of recording each order as either on time
or late (the attribute data), a company can record the number
of hours or days the service is late (the variable datum).

FACTORS INFLUENCING PROFITABILITY
Some functions, such as design, present difficulty in collecting
the variable data initially. When greater attention is paid to the
details of the design process, however, a business can establish
variable data to measure the design process’s performance. The
design process is the most influential process in an organization,
as shown in Figure 6-4. However, it is also the process that is
the least measured. Reasons given to justify the lack of data for
the design process include that the function involves creativity
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and unique projects (no two projects are similar in design), and
there just is not enough time to come up with good measures.
However, to measure the effectiveness of the design process, a
business must take the time to understand the details of the
tasks in the design department, the variance or control of the
activities, and the significance of each process in the final
product. The Six Sigma Business Scorecard addresses the
design process as an element of the operational execution category. After all, effective designs of products or services require
innovation from all aspects of the business.
To make objective and subjective contributors to profitability
more visible, the Six Sigma Business Scorecard ranks and
weights categories based on their significance to profitability
(see Figure 6-5). According to this model, the leadership has a
significant impact on the profitability, which is reflected in the
compensation the company’s leadership receives. The leadership
has direct responsibility for the profitability and should be
accountable to employees for its actions and behaviors.

GROWTH AND PROFITABILITY

Influence on cost (%)

One of leadership’s roles is to inspire employees to contribute
to the business intellectually as well as physically through

70

20

Design

FIGURE 6-4.
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30%

20%

10%

LNP

MAI

EAI

PSM OPE

SND

SAG

Legend:
LNP => Leadership and Profitability
MAI => Management and Improvement
EAI => Employees and Innovation
PSM => Purchasing and Supplier Management
OPE => Operational Execution
SND => Sales and Distribution
SAG => Service and Growth

FIGURE 6-5. Business Scorecard categories and influence
on profitability.

clear objectives and meaningful recognition. Another equally
important management responsibility is to ensure that the
business processes are improving fast enough. Unless the
executive leadership holds this mind-set, corporate processes
will be managed inefficiently without improvement. In most
businesses, processes are currently managed according to the
budget, which is linked to business growth rather than profitability. Departments grow as the budget grows, and with the
increased workload, the budget can become unmanageable:
The race for growth leads to losing the visibility of the profitability.
No business, irrespective of its size, can sustain growth
without profitability. Processes must be challenged frequently
so they remain relevant and effective in terms of cost,
response time, and performance. Aggressive improvement
goals must be set to avoid cost cutting through layoffs or attrition in tough economic times. Setting aggressive improvement
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goals will maintain the line of sight between business processes
and profitability objectives.

OWNERSHIP FOR PERFORMANCE
With the Six Sigma Business Scorecard, a business devises measures for three levels—Leadership, Executives, and Department
Managers, as shown in Figure 6-6. These roles at these three
levels may vary from business to business based on the size.
Small businesses might have the Executives and Process
Owners combined, while larger businesses maintain all three
levels. The leadership level is the CEO, or the highest position
in the company.
The success of the Six Sigma Business Scorecard depends
upon how well the leadership owns the performance of the
business in the real sense; i.e., their compensation is tied to
the performance and profitability of the company. The
Business Performance Index (BPIn) provides to leadership a
visible measure of business performance. The leadership must
know the BPIn on a weekly and monthly basis. Without this
knowledge, the profitability for the month cannot be affected
and the BPIn cannot be improved.

Leadership

Executives

Department
Managers

FIGURE 6-6.

Business
Performance Index
6σ Business Scorecard
(Key Departmental Measures)
Departmental 6σ Scorecard

Hierarchical structure of measures.
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The following shows the frequency of review required to
maintain a certain level of profitability:
PROFITABILITY OBJECTIVES

REVIEW CYCLE

3 to 5 years

Annual

Annual

Quarterly

Quarterly

Monthly

Monthly

Weekly

Weekly

Daily

The leadership must also monitor the variance in the business
performance—not just performance levels. Reviewing the business performance frequently and communicating that information with the executive team enable the business to take timely
remedial actions and achieve the desired business objectives.
During the review, the leadership must have very clear expectations for the executive team in terms of the rate of improvement,
innovation, and trends for business performance.
The executive team members (or the equivalent in small
businesses) are responsible for ensuring optimal performance
of the business processes, good interaction between processes,
appropriate strategic alignment, good teamwork, and positive
trends in performance. Collectively, the executive team is
responsible for ensuring that the Six Sigma Business
Scorecard is developed and used for monitoring the business
performance. Executives review the performance periodically
and take appropriate actions to adjust processes as needed to
maintain profitability. The information for these measurements is pulled from the process-level measurements.

STEP-BY-STEP DEVELOPMENT OF THE
SIX SIGMA BUSINESS SCORECARD
To develop the Six Sigma Business Scorecard, the executive
team must outline the business process flow, identifying key
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processes and establishing measures of their effectiveness.
Measurement parameters are selected for critical inputs, inprocess, and outputs of the process. The team establishes a
total error rate for each process by summing all defects or
mistakes and normalizing them to the number of units
inspected or verified. The indicators for each process can be
summarized in a group of measures including cycle time,
process Sigma, and cost or effectiveness.
To calculate Defects Per Million Opportunities (DPMO),
the team defines opportunities for errors based on actions
that could produce errors. For example, in invoice preparation, the number of items that are manually entered could be
counted as the opportunities for error. Departmental Defects
per Unit (DPU) or DPMO can be calculated, and Sigma levels
can be determined. For nonproduction processes, the formulas
for DPU and DPMO are restated in terms of errors instead of
defects.
Number of errors made at a process
DPU  
Total number of units produced in a department
Number of errors made at a process  1,000,000
DPMO  
Total number of opportunities for making errors
Following is a list of steps to guide development of the Six
Sigma Business Scorecard:
1. Understand the intent of the Six Sigma Business Scorecard.
2. Commit to using the Six Sigma Business Scorecard by
integrating Six Sigma in a revised vision of the company.
3. Create a Business Performance Index (BPIn).
4. Establish short-term and long-term improvement goals for
a profit center or the company.
5. Establish measurements for each category of the Six
Sigma Business Scorecard for each profit center.
6. Establish the relationship between profitability and Six
Sigma Business Scorecard measurements.
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7. Develop plans to utilize technology to automate the data
collection and analysis.
8. If multiple profit centers exist, establish an aggregated Six
Sigma Business Scorecard for the corporation.
9. Identify key processes for improving business performance.
10. Identify input, in-process, and output process parameters.
11. Establish data collection methods for these process parameters.
12. Collect data and calculate the error rate, cycle time, and
cost for each department.
13. Plot trend charts and present the data with respect to
established goals on a weekly basis.
14. Publish the weekly BPIn and monthly Six Sigma Business
Scorecard reports.
15. Review business performance using Six Sigma Business
Scorecard results.
16. Identify measurements with the greatest variance and
adverse performance.
17. Investigate for root causes of the variance and waste in
those areas.
18. Initiate remedial actions to improve the performance.
19. Monitor impact on the BPIn and profitability.

SAMPLE MEASUREMENTS
Developing measurements for a process requires a mind-set
for accountability. With the spirit of accountability, the team
can identify measurements that reflect the performance of
the process itself and its relationship with the performance
of the company. Measurements must be understandable,
quantifiable, and economic. The data must be easy to collect
and analyze. The measurements’ intended use is to identify
opportunities for improvement instead of to punish someone
for errors. The process measurements must also be linked to
the Six Sigma Business Scorecard. A sample of measurements for various functions is shown in Figure 6-7.
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Function
Purchasing

Processes
Purchasing
Requisition

Measurements
Number of Errors per Requisition

Sales

Quotation
Sales

Total revenue
Number of new customers
Value of repeat business
Number of proposals accepted to total
proposals submitted

Engineering

Design

Variance in on-time completion of design
Completeness of design outputs
Variance of design from target performance
Changes after design release
Reproducibility of design

Accounting

Accounting

Receivables age
Timeliness of financial measures or reports
Invoicing errors

Quality

Inspection
Audits

Cost of poor quality
Number of recurring problems
Improvement opportunities

Management

Leadership

Rate of improvement
Planning
Communication
Employees’ satisfaction

FIGURE 6-7.

Matrix of measurements.

For each process measurement, the team must establish a
trend chart to drive the rate of improvement. Since the goal
for rate of improvement is aggressive, the range of values on the
y axis changes significantly and can become invisible at lower
values due to the wide range. The Log Normal trend chart,
where each major division represents an order of magnitude
instead of a linear increment of the value, can correct this situation. Figure 6-8 shows a chart with the goal line set for 3
years. A similar chart can be made for 1 year as well to magnify
presentation of the data.

BPIn EXAMPLE
Based on the process measurements and the Six Sigma
Business Scorecard, the customized BPIn is created as shown
in Figure 6-9. The BPIn has been standardized for competitive
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1,000,000
100,000

Six Sigma Goal Line

10,000
DPU 1,000
(PPM)
100
10

Year 1

FIGURE 6-8.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Year 2

Year 3

Six Sigma performance tracking chart.

Measurements
Employees’ Recognition
Profitability
Rate of Improvement
Recommendations per
Employee
Total Spend/Sales
Suppliers’ Defect Rate
Operational Cycle Time
Operational Sigma
New Business/Total
Sales
Customer Satisfaction

Category
Abbreviation
LNP
LNP
MAI
EAI

Category
Performance
Significance Against Plans
15
60
15
50
20
80
80
10

PSM
PSM
OPE
OPE
SND

5
5
5
5
10

60
60
80
80
90

3
3
4
4
9

SAG

10

80

8

Corporate Wellness (BPIn)
Corporate DPU
Corporate DPMO (number of executives = 9)
Corporate Sigma

FIGURE 6-9.

Index
Contribution
9
7.5
16
8

71.50%
0.3355
37,275
3.27

Sample index report card for a medium-size company.

benchmarking. A company can compare its BPIn to its suppliers’
BPIn and promote teamwork. An analysis of the BPIn measurements in Figure 6-10 shows that most of the measurements
are quantifiable, contain easy-to-collect data, and have a
direct relationship to profitability. The two measurements that
have an indirect relationship to profitability are employee
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BPIn Measurements
Quantifiable Ease of Data Collection Relationship to Profitability
1. Employee Recognition
Yes
Need to establish
Important for customer
a process
satisfaction
2. Profitability
Yes
Yes
NA
Yes
Yes
Yes
3. Rate of Improvement
4. Recommendations per
Yes
Need to establish
Critical for business
Employee
a process
growth
5. Total Spend/Sales
Yes
Yes
Direct relationship
to profitability
6. Suppliers' Defect Rate
Yes
Yes
Direct relationship
to profitability
7. Operational Cycle Time
Yes
Yes, may take effort
Will impact profitability
directly
8. Operational Sigma
Yes
Yes, may be challenging
Direct relationship
for office functions
to profitability
9. New Business/Total
Yes
Yes
Critical for growth
Sales
10. Customer Satisfaction
Yes
Yes
Yes

FIGURE 6-10.

Analysis of BPIn measurements.

recognition and employee innovation. A company with multiple divisions can use the BPIn to develop an independent
BPIn for each division and aggregate it for a corporate BPIn.
The Six Sigma Business Scorecard and BPIn can be developed for a business of any size. The BPIn has been standardized to establish a benchmarking process between companies,
including suppliers. The Six Sigma Business Scorecard measurements can be modified depending upon the business. The
main intent of the Six Sigma Business Scorecard is to drive
dramatic improvement internally and improve profitability.
Initial application of BPIn at sample companies has resulted
in a very acceptable and accurate indication of corporate performance.
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IMPLEMENTING THE
SIX SIGMA BUSINESS
SCORECARD

nce corporate leaders decide to adopt the Six Sigma
Business Scorecard to monitor corporate performance, they
need to understand and communicate the relationship between
performance and profitability. The first step in implementing the
Six Sigma Business Scorecard is to perform a feasibility study
to identify which categories of improvement can be easily
implemented and which will require greater effort. A crossfunctional team within the organization or an independent
group can be assigned to investigate.
Based on the processes that exist in a business, the
leadership team must develop a Six Sigma Business Scorecard
that is suitable to achieve its process improvement objectives. If any doubts about the effectiveness of the scorecard
exist, the Six Sigma Business Scorecard can be validated using
available historical or estimated performance data. Initial challenges include devising measurable ways for the leadership to
recognize employees for improvement, determining the rate
of improvement for each department, quantifying innovation by
employees, tracking new business as a portion of total sales, and
measuring operational excellence in service or support areas.
Existing measurements, such as total expenses, total sales,
suppliers’ performance, production performance, and customer satisfaction, are easier to quantify. Common current
measurements account for about one-half of the performance
indicators of BPIn.

O
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The executive team can estimate corporate wellness, determine the Business Performance Index (BPIn), and identify areas
to achieve improvement at the highest level. The BPIn and
Sigma level can be used as a rough baseline of the corporate
performance and as a catalyst to commit to an integrated corporate performance measurement system, the Six Sigma Business
Scorecard. The BPIn can be used as a leading indicator of the
corporate performance. Using the BPIn creates a strategic intent
to implement the Six Sigma Business Scorecard.

CREATING AWARENESS
Having committed to implementing a corporate performance
measurement system, both leadership and management must be
trained to understand the intent, objectives, scope, and measurements of the Six Sigma Business Scorecard methodology.
The methodology includes the following:
●
●
●
●
●
●

Identifying measurements
Creating a business growth and profitability model
Identifying changes in organizational structure
Establishing departmental or functional goals
Participating in leadership and employee evaluation
Integrating the Six Sigma Business Scorecard with the quality
or business management system

The objectives are to understand the role of measurements in
improving the profitability and growth rates, and to implement
an effective corporate performance measurement system.

BUILDING THE BUSINESS MODEL
Each business is different in many ways: in culture, products or
services, leadership, customer base, location, business objectives,
and so on. Although a standard Six Sigma Business Scorecard
that works for every business is impossible, a standard measurement system to benchmark with other businesses for

irmgn.ir
IMPLEMENTING THE SIX SIGMA BUSINESS SCORECARD

129

improvement and investors is important. That’s why the system
is designed so that the BPIn provides a standard set of measures
at the highest level, i.e., the CEO level, and the Six Sigma
Business Scorecard provides functional measurement guidelines.
In a sense, the BPIn includes tier I measurements, and the Six
Sigma Business Scorecard includes tier II measurements.
Development of the business model starts with the simplest
form of the cost, revenue, and profitability equation:
Profitability  f(cost, revenue)
and expands it to the practical expense and income level. This
enables the team to identify factors that have an adverse
impact on profitability and growth. This model must be clearly
understood and easily visualized by all the executives of the
business. Executives who take actions based on the business
model demonstrate that they are sensitive to concerns about
the company’s growth and profitability.

ESTABLISHING THE BPIn
When you are creating a business model, starting with the BPIn
measurements is the best way to begin because many of these
data already exist. In other words, the team can take the historical data, estimate the unknowns in a cross-functional environment, and establish the relationship between the past performance and measurement. If one or two measurements pose a
real challenge to the business or if they are irrelevant, those measurements can be substituted for with similar measurements.
Executives must buy into the final BPIn measurements, so ultimately the measurements chosen must be workable for the executives. However, the tendency to remove measurements of
employee recognition and employee innovation must be avoided.
Since the BPIn score is a sum of all these measurements, a
minor variation in one or two measurements does not
significantly affect its outcome. Although some of the measurements might be adapted to fit the business, the weighting
of various categories must not be changed unless there is a
clear factual need to make an adjustment. Changing the ratings
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could create significant imbalance in the model, harming the
correlation between the BPIn and profitability and growth.
Once the team establishes BPIn measurements, the number
of executives reporting to the CEO and COO (or the executive
staff) must be determined. This information is required to calculate the corporate Sigma level. Using the number of executives
to represent the opportunity for errors assigns responsibility for
all corporate decisions to the executive team. They own those
decisions, and they, as a team, affect the corporate performance.
Executive teamwork is critical to corporate success. Total synergy and integration of executive intents, decisions, and actions
are required to achieve sustained growth and profitability.

ESTABLISHING SIX SIGMA BUSINESS
SCORECARD MEASUREMENTS
Once the BPIn is established, each executive assumes the ownership of one category. The designated executive is responsible
for developing a detailed set of measurements for each category
and flowing it down to the process level to ensure that each
category score is continually improved through actual performance. The focus should be not on the measurements, but
on the improvement. The score changes appreciably only if
significant improvement is realized. According to the Six Sigma
methodology, dramatic improvement is required to achieve a
higher Sigma level.
As the measurements are flowed down throughout the
organization, teams need to keep in mind that there are three
levels: leadership, executive, and process. The executive level
measurements are an extension of the BPIn measurements in
the seven categories of the Six Sigma Business Scorecard. The
total number of measurements depends on the size of an organization. There are about 10 leadership measurements, as
included in the BPIn, about 30 executive-level measurements
for the various departments, and many more process-level
measurements depending upon the organization’s size.
In setting up the executive-level measurements, the number of processes in the department must be examined. At the
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department level, improvement in process performance and
cycle time is the main focus. The process performance level
must measure how well the process is running and include inprocess measurements for reducing variation and waste. Cycle
time measurements guide in improving the time needed to run
a process cycle. The in-house measurements must correlate to
the customer expectations of better, faster, and cheaper.
Therefore, the measurements must include quality, cycle time,
and waste of resources.
The process measurements can be integrated into the
departmental performance measurements, which then continue
to be aggregated into the BPIn measurements. Objectives for
the process performance measurements are to improve the
defect rate by about 90 percent every 2 years and reduce cycle
time by about 50 percent every 2 years. For each department,
the defect rate reduction goal translates to about 70 percent
per year. Each department can have as many measurements
as needed; however, some measurements are internal to the
department, and others measure the performance outside
the department. For example, within a purchasing department, internal measurements may include completeness of
the purchase orders, cost of purchasing, and incoming defect
rates. External measurements may include suppliers’ lead time
or service, and quality or availability of parts in production.
In any process, the number of measurements can be high.
Given that the main purpose of measurements is to identify
opportunities for improvement, the measurements that lead to
process improvement are the most important to identify. For
example, the sales department can measure any one of the following: number of inquiries, number of quotations, number of
sales orders, number of customers, number of repeat orders,
number of new orders, sales volume, etc. However, the department should pick those measurements that are relevant to
improving the sales process.
To be profitable, a business must be able to get a sales
price higher than the cost of the product as well as sales volume
to capitalize on the economy of volume. In addition, the number
of new sales orders is a good indicator of the strength of the
business. Therefore, the ratio of new business to total sales
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provides a good measurement for the future health of the
business. Measuring operational excellence, however, may
involve several measurements, including the sales volume and
the number of confirmed orders compared with the total
orders placed.
Similarly, a multitude of measurements can exist for the
leadership: feedback by employees, the ability to inspire creativity, financial performance measurements, and planning
effectiveness. The financial measurements alone are numerous
and include the growth rate, profitability, cost of goods, return
on net assets, return on investments, and debt/equity ratio. The
Six Sigma Business Scorecard’s BPIn measurements are standardized across the board. However, for internal purposes the
measurements that the team selects should relate to management’s ability to improve the performance. The seven categories
of the Six Sigma Business Scorecard are generic enough to be
the same for various companies with different measurements.
One of the challenges in improving business performance
is to maintain the effectiveness of improvement efforts. In many
companies, thousands of Six Sigma projects have been initiated.
However, only about 10 to 20 percent of those projects have
been successfully completed. Many of the success stories are
attributed to manipulation of the information by consultants
or the assigned project leaders. The successful project reflects
on the departmental processes and the rate of improvement.

ENSURING DATA COLLECTION
CAPABILITY
Sometimes a business avoided taking measurements because
doing so required excessive effort and resources. The data collected were unreliable, and no one analyzed and acted upon the
data. The economy of measurements must be maintained and
balanced against the available resources for data collection
and analysis. How many measurements one company has is not
important; instead, how many measurements a company effectively utilizes is what counts. When you are implementing the
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Six Sigma Business Scorecard, planning for data collection is
one of the more important activities. The format, methods, and
tools used for data collection must be planned carefully to
reduce the cost of data collection.
Good data collection has several attributes. The data must
be easily retrievable and usable. Their integrity must be preserved, and damage must be prevented, through proper backups
and a data recovery plan. The data analysis methods must
include a graphical display of the data in usable format as well
as identifying action items and communication methods.
Communicating with employees about performance levels and
trends is a major aspect of performance improvement.
Employees achieve what is expected of them. Clear communication with employees reduces the gap between the “as is” and
the “should be” performance levels.
To achieve dramatic improvement in performance, awareness training must be conducted with all employees to establish
a common base of understanding of performance expectations.
Employees have the potential to produce expected results
once they understand the direction from the leadership and
their roles in achieving corporate success. The main distractions
in achieving corporate success are conflicting priorities and hidden agendas. Corporate leaders must clarify the importance of
a corporate strategy and the role of the Six Sigma Business
Scorecard in achieving results. Data integrity at all critical
processes, timely interpretation, and reaction when necessary
are critical to maintain and improve process performance.
Performance levels, trends, and patterns and their significance are important components of data analysis. During the
analysis, if one unsatisfactory incidence of performance is
noted, it might be attributed to data inaccuracy, human error,
or chance error. If two unacceptable data points exist, they
represent a potential for change and indicate that the process
needs some adjustment. However, if three data points are unacceptable, process change for one or more patterns is required.
Therefore, the rule of thumb for interpreting data is this: One
error is a point that can happen randomly, two errors create a
line that sets a direction, and three points indicate a pattern
that shows a behavior; one is a go (green), two are a caution
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(yellow), and three are a stop (red). In real life we overreact to
aberration and then accept the new pattern. In reality, we may
be unable to affect chance variation; however, we may be able to
change the pattern.
Based on the data analysis, actions must be initiated. In
most cases, no one person or department may be able to remedy the unacceptable situation or solve the process problem.
A clearly defined goal, a cross-functional team, and a sound
problem-solving approach are required.

WAR ON WASTE
H. James Harrington and Kenneth Lomax in Performance
Improvement Methods (2000) defined a war on waste
(WOW) approach to improving performance. The authors
recommend developing “battle plans” to conduct the war on
waste. The battle plans include data analysis weapons, idea
generation weapons, decision-making weapons, and action
execution weapons. The DMAIC methodology of Six Sigma
incorporates some of these tools as well. The challenge here
is that too many people know too many tools, but only a few
of those people have the guts to practice them. Some of the
common roadblocks in using these tools are identified by
Harrington and Lomax:
●
●
●
●
●
●
●
●
●
●

Lack of time
Lack of problem ownership
Lack of problem recognition
Errors as an acceptable way of life
Ignorance of the importance of the problem
Belief that no one can do anything about the problem
Insufficient allocation of resources by management
People trying to protect themselves and blaming others
Belief in “good enough”
Headhunting managers
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To avoid such roadblocks, the leadership must identify what’s
required for the business to capitalize on improvement opportunities. The steps include making the problem visible, stating
an expectation to eliminate the problem, training employees
in problem-solving tools, demonstrating an understanding of
the problem and modeling the process of correcting it, communicating the solution, establishing a system to verify effective
implementation of the solution, and recognizing the contributions of those who helped solve the problem.
Managers must avoid using their experience to quickly
arrive at the solution without objectively reviewing the data
analysis. Instead, management must establish the expectations
and facilitate an innovative solution by employees. Managers
can look into the following pitfalls in the problem solution
methods using the Six Sigma Business Scorecard:
●
●
●
●
●
●

Collecting irrelevant data
Using incorrect data
Inability to respond in time
Analysis of partial data
Highlighting trivial problems
Analysis paralysis

If one can deter such activities, the problems will be readily
solved and benefits will be realized.

MANAGING CHANGE
Any new project starts with a lot of enthusiasm from a few
change agents. However, that change must become contagious
throughout the organization and contribute to a positive experience for the business as a whole. During any project’s life
cycle, the starting point is the most pleasant, with its associated
fun and festivities. As the project starts, teams are formed,
objectives are defined, plans are developed, and progress is
made. When a cross-functional team starts working, members
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from the various departments may have different expectations.
They have different priorities and levels of commitment.
The team goes through the famous four stages: Forming,
Storming, Norming, and Performing. During the Forming stage,
the members in the team are identified, and their roles are
defined toward a common objective. During the Storming
stage (initial meetings), the team members present their views
and their experiences and assert their wills. This Storming
stage might last from one meeting to several meetings.
As everyone on the team is heard, a common understanding
of one another’s views is developed. With that common understanding, the team’s methodology and rules are established, the
team leader playing an important role in establishing them. This
is the Norming stage. Within the scope of the objectives and
span of the team rules, members reach the Performing stage
and participate in implementing the desired change, in this
case, the Six Sigma Business Scorecard. Once the planned
change has been implemented, it is monitored for a period
before the team is discontinued.
In the early phase of the change process, team members
and the corporation invest resources to develop methods to
work together to implement the change. Somewhere after the
first quarter of the change process, leadership might become
concerned if few results are evident. This unfulfilled expectation
leads to dissatisfaction and frustration, among both leaders
and team members. A leader with a shallow commitment might
intervene at this point and disrupt the change process, changing
the team players and redefining the objectives. These actions
could be fatal to the strategic initiative and counterproductive
to the corporation. At this point, leadership that focuses on
short-term goals might even make a change in personnel, firing
some individuals, including consultants if they are vulnerable.
This is one reason why leadership embracement of the full
concept is important. The leadership must be committed from
the outset to the complete cycle of the change process, as
shown in Figure 7-1.
As resources are invested in a change process and few tangible results are evident, team morale may slip because their
effort appears to be going nowhere. After the halfway point,
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FIGURE 7-1.

The project life cycle.

however, the input effort starts declining and results start showing up. Morale rebuilds and the enthusiasm returns. The leadership must understand that this is a natural change cycle and
resist frustration and untimely intervention. Avoiding excessive
intervention does not abrogate the leadership from its responsibility to maintain accountability for success of the project.
After the initial success of the pilot projects, the challenge
becomes to institutionalize the change. To do so, the leadership
must make management responsible for implementing the Six
Sigma Business Scorecard and accountable for its success.
Each category on the Six Sigma Business Scorecard is
assigned to one executive for clear accountability of the initiative and measurements.
To maintain constancy of purpose, focus, and commitment
to the Six Sigma Business Scorecard, the leadership must set
high expectations for dramatic improvement as well as communicate a sense of urgency. Superior companies maintain
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the sense of urgency irrespective of corporate performance.
Similarly, the strategic initiative of implementing the Six
Sigma Business Scorecard must become a priority and be implemented with a sense of urgency to achieve dramatic improvement in corporate performance, including dramatic improvement
in profitability and growth.
Initially, some difficulties in implementing the Six Sigma
Business Scorecard will exist. However, when its purpose and
executive commitment are strong, the scorecard will lead to continual and balanced improvement in corporate performance.
At this point, after stable and successful implementation,
many businesses tend to either change things because new
people have joined the team or create a new initiative to sustain improvement.
Although the Six Sigma Business Scorecard is a dynamic
tool that can be revised as the scope and direction of a business
change, it is counterproductive to change it simply because of
personal preferences or style. When business objectives
change, however, the Six Sigma Business Scorecard can be
revised to maintain its suitability and effectiveness to the business. Business does not exist to implement the Six Sigma
Business Scorecard; instead the Six Sigma Business
Scorecard exists to support the business.

INTEGRATING TECHNOLOGY AND THE
SIX SIGMA BUSINESS SCORECARD
As the Six Sigma Business Scorecard is being implemented or
shortly thereafter, the question often arises about the effort
required to maintain it. The primary objective of the Six Sigma
Business Scorecard is to facilitate growth and profitability
together, ensuring a sound return on investment because of its
implementation. However, continual improvement in the Six
Sigma Business Scorecard itself must also occur, whether the
improvement involves setting new goals, easing the scorecard’s
maintenance, or integrating measurements with technology.
The value of measurements lies in how they are used
rather than in their collection. The value increases with timely
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response to the information gained from the measurements.
The faster a process owner receives feedback about its performance, the better the adjustments made to the process will be.
Integrating the Six Sigma Business Scorecard with the corporate
information management system can lead to faster response
times. Using information technology, the data collection,
aggregation, analysis, and reporting of the Six Sigma Business
Scorecard can be automated.
Automating data collection and analysis gives the leadership more time to respond to the information instead of wasting time worrying about getting the information. Similarly,
process owners can spend their limited resources in improving the process instead of ensuring the data collection for
the Six Sigma Business Scorecard. Ultimately, the intent of the
Six Sigma Business Scorecard is to drive a rapid rate of improvement (not just improvement), experience improved profitability (not just process improvement), and realize business
growth (not just revenue monitoring).
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C H A P T E R
E I G H T

ADAPTING THE SIX
SIGMA BUSINESS
SCORECARD TO
SMALL BUSINESSES

any small businesses perceive implementation of a measurement system as a distraction. The perception is that
such measurement systems or fancy business scorecards are
designed for large or public corporations. Although such
claims have some merit, this understanding should not
become a barrier to implementing a business scorecard. Small
businesses can make adjustments to the measurement system
based on the functions and size of the organization. Balancing
profitability and growth is a common objective irrespective of
the business’s size.

M

SIX SIGMA BUSINESS SCORECARD AND
BUSINESS SIZE
A business starts with one person before it starts growing. For
a start-up business, the Six Sigma Business Scorecard categories can be used as guidelines to consider while managing
and growing the business. Established small businesses can
adapt the Six Sigma Business Scorecard according to the organizational functions. The Six Sigma Business Scorecard categories
can be reviewed for implementation in a start-up or a small
business as follows:
141
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SIX SIGMA BUSINESS
SCORECARD CATEGORIES

APPLICABILITY
START-UP
BUSINESS OF
1 TO 25
EMPLOYEES

APPLICABILITY TO
AN ESTABLISHED
SMALL BUSINESS
OF 26 TO 75
EMPLOYEES

APPLICABILITY TO
A MEDIUM-SIZE
BUSINESS OF
76 OR MORE
EMPLOYEES

Leadership and profitability

Yes, measurable

Yes, measurable

Yes, measurable

Management and
improvement

Yes, guidelines

Yes, guidelines

Yes, measurable

TO A

Employees and innovation

Yes, guidelines

Yes, guidelines

Yes, measurable

Purchasing and suppliers’
management

Yes, measurable

Yes, measurable

Yes, measurable

Operational excellence

Yes, measurable

Yes, measurable

Yes, measurable

Sales and distribution

Yes, measurable

Yes, measurable

Yes, measurable

Service and growth

Yes, guidelines

Yes, measurable

Yes, measurable

Many small businesses consider the cost of implementing a
comprehensive system to be unjustifiable because of the effort
and resources required, especially for nonproduction activities.
However, small businesses cannot ignore the value of good measurements. The Six Sigma Business Scorecard enables businesses of all sizes to review business performance frequently
and assess it against the industry practices. More important,
the Six Sigma Business Scorecard can drive the improvement
and help keep a business from being dependent on only a few
important customers. The Six Sigma Business Scorecard does
require a firm commitment for its implementation.
To balance available resources and the requirements for
implementing the Six Sigma Business Scorecard successfully, a
small business must look significantly at more objective measures of performance rather than subjective measures of recognition. For this reason, three measurements were removed from
the scorecard, and weightings were modified to reflect the new
organization. The revised scorecard for small businesses is
shown in Figure 8-1. Once the BPIn is calculated for small businesses, Figure 8-2 converts the BPIn to DPU for ease of use.
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Measurements

Applicability
to Small
Businesses

Importance

1. Employee Recognition
(% of employees)

Guidelines

A
NA

2. Profitability

Measurable

30

3. Rate of Improvement
Guidelines
in Process Performance

NA

4. Recommendations
per Employee

Guidelines

NA

5. Total Spend/Sales

Measurable

10

6. Suppliers’ Defect Rate

Measurable

10

7. Operational Cycle
Time Variance

Measurable

10

8. Operational Sigma

Measurable

10

9. New Business/
Total Sales

Measurable

10

Measurable

20

10. Customer Satisfaction

Initial
Performance
Guidelines
B
0.2% - 25
0.5% - 50
2% - 75
>5% - 100
2% - 50
4% - 60
8% - 80
>12% - 100
<20% - 50
30% - 60
40% - 80
>50% - 100
0.5/Emp - 50
1/Emp - 60
2/Emp - 70
>5/Emp - 100
>60% - 30
45% - 50
35% - 75
<25% - 100
3σ - 25
4σ - 50
5σ - 75
6σ – 100
>50% - 25
40% - 50
25% - 75
<10% - 100
<3σ - 25
4σ - 50
5σ - 75
>6σ – 100
20% - 25
30% - 50
40% - 75
50% - 100
80% - 60
85% - 70
90% - 80
100% - 90

% Score Weighted
Score
(AxC/100)
C
D

Total (BPIn)
DPU (-ln(BPIn/100)
# of Executives
(president and staff)
DPMO
Sigma (from table)

FIGURE 8-1.
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BPIn

DPU

BPIn

DPU

10
15
20
25
30
35
40
45
50

2.302585
1.89712
1.609438
1.386294
1.203973
1.049822
0.916291
0.798508
0.693147

55
60
65
70
75
80
85
90
95

0.597837
0.510826
0.430783
0.356675
0.287682
0.223144
0.162519
0.105361
0.051293

FIGURE 8-2.

BPIn-to-DPU conversion table.

In implementing the Six Sigma Business Scorecard, small
businesses’ main concern is data collection and analysis and
managing improvement. Often, small businesses do not clearly
assign responsibility for process improvement because they don’t
have the infrastructure or enough people to go around. Small
businesses have some advantages over their larger counterparts in that sorting out questionable material and sending on
good material are much easier for them. As the businesses
grow, these activities matter more and more. The Six Sigma
Business Scorecard can be a valuable asset for small businesses that see opportunity for growth.
Once the scorecard is established for a small business, the
process of using the information is the same. An established
methodology such as Six Sigma can then be used to address
problems. The advantage of implementing Six Sigma is that
many large companies are implementing it, and they demand
their suppliers do so as well. Similarly, implementing the Six
Sigma Business Scorecard will force the company to improve
its profitability and growth, because the business scorecard
improves visibility of problems in an organization.

IMPLEMENTING IN A SMALL BUSINESS
The following steps can be used as guidelines in implementing
the Six Sigma Business Scorecard in a small business:
1. Assign a person to be the champion for implementing and
maintaining the scorecard measurements.
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2. Establish a data collection mechanism and a database in
which to enter the data.
3. Define the analysis needs and reporting procedures.
4. Review the data and take necessary action in a timely fashion.
5. Schedule a monthly review to go over the Six Sigma Business
Scorecard.
6. Review the measurements and correlate them with profitability and growth.
7. Take appropriate actions to improve profitability and growth.
Diversity is another aspect of the business that must be managed for improved performance. Many small businesses have a
large proportion of bilingual workers. Under those circumstances, the leadership must work to ensure that all employees
understand their roles clearly and execute their responsibilities
with excellence. Communicating the company’s vision, beliefs,
and goals helps to establish a common understanding of the
business scorecard process.
As someone once said, a small company does everything a
large corporation does, except the small company does everything a little faster and cheaper. The responsiveness of small
companies is what enables them to grow in niche markets.
Losing responsiveness and increased costs are two main constraints on business growth identified by small company leaders.
Especially in small businesses, implementing the Six Sigma
Business Scorecard must not become a burden on company
resources.
Since small companies have a simplified business organization, the Six Sigma Business Scorecard can be implemented
using computer resources. Automating the data analysis and
reporting mechanisms is much easier to do in a small business than in a large corporation. Integrating the Six Sigma
Business Scorecard with the current business management
system, such as ISO 9000, is also key. The review of the Six
Sigma Business Scorecard can be integrated with management
review meetings, and the analysis of the scorecard data aligns
with the data analysis requirements of the ISO 9000 system.
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Small business owners often believe that they already know
everything about their business and that they do not need
additional measurement systems to tell them about the business performance. Their main measurement is the profitability
at the end of the day. To some extent they are right. However,
if the business is set to grow and the leadership is focused on
diversifying products and services, the Six Sigma Business
Scorecard can help in maintaining the information flow and
keeping an eye on profitability—the small business leadership’s main objectives.
Ultimately, the Six Sigma Business Scorecard was designed
to manage the business in its entirety and balance its multiple
dimensions. Monitoring all aspects of the business can become
increasingly difficult for the leadership. This is especially true
for small businesses, as the business leaders already perform
multiple tasks, such as technical consulting, sales, and financial
management. In addition, the executive and professional staff
resources are limited in small businesses. Using the Six Sigma
Business Scorecard to its fullest potential can maximize people
power and profitability. It can help small businesses to achieve
better profitability and growth objectives as well.
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SIGMA BUSINESS
SCORECARD

imply implementing the Six Sigma Business Scorecard is not
enough to improve the business’s performance. The Six
Sigma Business Scorecard must be implemented interactively;
that is, the management and employees must be involved in
reviewing the information represented by the scorecard and taking actions based on the interpretation of the data. They need
to look at levels, trends, and rate of improvement. In today’s
competitive environment, the rate of improvement must
match the combined rate of change in customer expectations,
market conditions, and society.
Remember, in order to be profitable and achieve growth, a
company needs to monitor employee recognition, rate of
improvement, and innovation in addition to the standard performance measurements of costs, quality, and cycle time. The
objective of the review process is to ensure these indicators
demonstrate the corporate performance as planned.

S

MANAGEMENT REVIEW
One of the weakest links in business management is management’s review of performance. In a typical review, the
147
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performance data are presented, most of the attendees wait for
their turn to speak and agree about what is presented, and the
meeting ends with consensus about the data presented. In
visualizing the process before the meeting, the main effort goes
into preparing the presentation material for the meeting—not
necessarily understanding performance. As a result, the focus
of the meeting is the presentation instead of the performance.
A healthy critical analysis of performance, an understanding
of the variation in performance, and actions to improve further are often overlooked. A stronger review process must be
established and practiced for a business to benefit from the
management review.
The purpose of the management review is for leadership
collectively to understand a company’s performance, look into
opportunities for further improvement, identify conflicting priorities among various departments, and assess the strategies
being implemented for effectiveness and operational execution
for expected results. An effective management review must be
planned with a clear agenda. In a multidivision company, the
frequency of executive management review must be coordinated
with the reviews of various facilities so that the data are aggregated from bottom up to the corporate level. Figure 9-1 shows
the corporate review cycle. The cycle includes a monthly
review of operations at the process, division, and corporate
levels in addition to a conventional quarterly review of the
financial measures in detail. The monthly review will drive a
better quarterly corporate performance.
To prevent these reviews from becoming a trivial exercise,
the review guidelines at each level must be clearly established
and the goals of the Business Performance Index and Six
Sigma Business Scorecard must be communicated. Rather
than review performance at a point in time, these meetings
must review performance against the sliding goal line on the
trend charts. They must assess the improvement from the previous review as well as project performance in the future. The
interaction of the various departments must be reviewed for
improving synergy and mitigating adversities.
To review performance using the Six Sigma Business
Scorecard, the agenda must include examining each depart-
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Quarterly Corporate
Financial Review

Identify Financial
Strategies

Identify Strategic Action
Items

Monthly Corporate
Performance Review
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Business
Performance Index
Monthly Division
Performance Review

Identify Systemic Action
Items

Six Sigma Business
Scorecard
Identify Process Action
Items

Weekly Department
Performance Review
Process Performance
Data

FIGURE 9-1.

Corporate performance review cycle.

ment for cost, rate of improvement, and timeliness. The status
of action items from the previous meeting must also be on the
agenda. The main objective of the review is to ensure that performance goals are achieved or exceeded. The suggested agenda
items are as follows:
1. Status and effectiveness of action items from the previous
meeting
2. Review of measurements by elements
2.1
2.2
2.3
2.4
2.5
2.6
2.7

Leadership and profitability
Management and improvement
Employee innovation
Purchasing and supplier management
Operational execution
Sales and distribution
Service and growth
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3. Division or corporate Sigma level
4. Action items for continual dramatic improvement
5. Suitability of the Six Sigma Business Scorecard
During the review, attendees present information about
their designated category or assigned measurements for
level, trend, rate of improvement, and Sigma. They then analyze the data for statistically significant changes by identifying nonrandom patterns. If unacceptable patterns exist, the
team at the meeting identifies an action to remedy the systemic problem.

LEADERSHIP PERFORMANCE REVIEW
Each stakeholder is accountable to someone in a corporation.
The CEO is directed by the board of directors and the board
chair. However, a CEO is hardly graded for a process performance; instead, the CEO is graded for results. CEOs tend to
be evaluated for their interaction with media instead of their
interaction with employees.
Leadership Review. Traditionally, leadership’s performance
has been measured in terms of outcomes that are sometimes
difficult to predict. However, decisions about the leadership’s
performance are made based on the short-term performance
of the business or lack of it. For the leadership performance to
be evaluated consistently, the leadership must be evaluated as
a process by stakeholders, including employees.
The leadership evaluation process is shown in Figure 9-2.
The inputs into the leadership evaluation process consist of
information, executives, policies, and tools. The information
portion of the process should include the business scorecard
measurements as well as any other information that would help
identify opportunities for improvement or provide feedback
about leadership’s performance. The executives referred to in
the process are the CEO and staff members—the people who
serve as the resources to realize the leadership’s vision. The
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Information
Executives
Policies
Leadership
tools

➣
➣
➣
➣

Envisioning
Inspiration
Planning
Setting an Example
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Yes
Works
??

Continue

No

FIGURE 9-2.

Leadership evaluation process.

CEO must be evaluated for the quality of his or her team and
its performance. The policies include the guidelines and mandatory requirements that the leadership must meet, such as government and trade regulations, internal procedures for various
tasks the CEO performs, or the goal-setting process that allows
for dramatic improvement. The leadership tools may include
mechanical tools, informational tools, and training tools to
enhance the leadership’s performance.
Stakeholders’ feedback must be received and taken into
account in the leadership compensation plan. Leadership must
seek employees’ feedback on how well the leadership demonstrates the same characteristics expected of employees. Similar
feedback must also be solicited from other stakeholders, such as
shareholders, suppliers, and the board of directors. The leadership must be bold enough to accept and make use of the
critical feedback for improving its own performance. This can
be accomplished through a standard set of questions that
address various aspects of the leadership. Figure 9-3 provides a
sample Leadership Performance Review that can be customized
as appropriate.
Leadership evaluation is critical in sustaining the success of
a company. A company will only be as successful as its leader.
Leadership is an evolving process that requires monumental onthe-job training. Many workplaces perpetuate the misunderstanding that the leader is the smartest and most successful
person in the company. That may have been true in the past.
However, in each new assignment, the leadership process must
be adjusted to fit the company’s goals, and that adjustment
requires a lot of input because the leadership’s action may affect
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Leadership Performance Review
Envisioning
Always thinking; analyzing competitors, new business strategies, new
work methods, and the future
Not afraid of experimenting, striking out in new directions
Buoyant and building a sense of excitement and adventure in
employees
Takes risks and pursues novel approaches and encourages creativity in
others
Demonstrates mastery over crucial skills and is eager to share the
knowledge
Ever-present willingness to learn new things, to explore new areas, to
test concepts, and is not afraid of failure
An excellent reader and builds on others’ ideas
Inspiring
Candid, honest, and objective
Quick to recognize and thank others
Understands his or her success is a team effort and a result of good
fortune
Listens well in order to learn from others
Cooperative and enjoys working with others
Perceptive of thoughts and fears of others
Shows exuberance – a childlike curiosity inspiring others
Planning
Keeps his desk, agenda, and mind open and clear
Prioritizes tasks and devotes necessary effort
Establishes his own best-in-class benchmarks
A good strategist who systematically deploys available resources for
best results
Action-oriented and plans to make things happen
Plans to continually do better and expects others to follow
Plans to get involved as needed to achieve results
Practicing (Exemplary)
Demonstrates exemplary dedication
Looks at all aspects of an issue before making a decision
Practices and encourages fairness
Tenacious and keeps moving forward toward goal that appears elusive
to others
Lets others bask in limelight
Builds and maintains comfortable, goal-oriented atmosphere at work
Strives for excellence in all things. Does the best job possible and
inspires others to do the same.

FIGURE 9-3.

Employees Feedback

Leadership performance review elements.

everyone in the company as well as those whom the company
does business with. That’s why the people who will be affected
by the leadership process must be enlisted in achieving common goals. Leadership responsibility is given; however, the
authority is earned. In the absence of proper leadership evaluation, many successful leaders fail in their assignments.
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EMPLOYEES’ PERFORMANCE REVIEW
Unlike the leadership performance review, the employees’ performance review process is more robust and measurable.
Because the number of employees can be magnitudes larger
than the number in the leadership, a standardized performance
evaluation process is critical to achieving the leadership vision.
Without an effective employee performance review process, consistently achieving the business objectives is a daunting task.
Deming has challenged rating employees based on a performance review. According to Deming, variation in employees’
performance is mainly due to the system of which they are a
part. Employees perform what they are expected to perform.
The perception among employees is that employee ratings are
used unfairly in tough times to justify eliminating positions
and in good times for providing growth opportunities. The
employee performance review is not necessarily a human
resources management issue; instead, it is a process that must
be aligned strategically to achieve the business objectives. It
must be used dynamically to achieve business goals. Figure 9-4

Employee Performance Review
Excellence Expectations
Leadership Practices
Value Added (including Six Sigma projects)
Innovation
Demonstrated Excellence (Measurable Value Added)
Innovation (including breakthrough solutions)
Direct Value-Added
Leadership Practices
Areas for Improvement
Behaviors
Skills
Growth Plans
Training
New Assignments
Incentives for Extraordinary Performance
Value Plans (Including Six Sigma Projects)
Plans for Innovation
Thought Leadership
New Areas of Interest

FIGURE 9-4.
elements.

Employee performance evaluation
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shows how employee reviews can be linked to ongoing
employee performance.
Formal annual performance reviews aren’t enough to help
employees improve performance. Rather, they must be accompanied by more frequent communication about performance,
such as weekly reports or monthly operations reviews. These
reports and reviews must have a format that links to the annual performance reviews, which are then directly linked to a
company’s strategic initiatives. Performance recognition is an
ongoing process. This notion must be reflected by leadership
through behaviors, body language, decisions, and actions.
Financial incentives are a prime motivator of performance
improvement. But recognition coupled with financial incentives that are based on a fair distribution mechanism can lead
to dramatic improvement in performance.
Innovation is a critical aspect of the Six Sigma Business
Scorecard. Innovation must be promoted at every level and at
every opportunity. Leadership must plan to help employees
develop new skills and expand their roles to help the company
grow. Employees need to learn and practice leadership skills.
They must also be encouraged to expand their intellectual
involvement and personal growth. Such encouragement creates
growth opportunities for the company and leadership opportunities for employees.
Promoting innovation is a challenging task, and utilizing the
brain of every employee must become a corporate strategy.
Acquiring the mental involvement of employees is daunting,
because it requires employees’ personal initiative. That normally
happens when the employees are self-motivated (a leadership
skill), or when there is a significant incentive for recognition or
reward, a challenge to create something new, or a desirable performance expectation aligned with the corporate initiative. The
leadership must create challenging opportunities with recognition and rewards in order to motivate employees to innovate.

MANAGEMENT PERFORMANCE REVIEW
The main objective of the management must change from its
traditional role of managing operations to one of achieving the
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necessary rate of improvement in their areas. In supervising
operations, managers must ensure that their employees understand the area or department objectives, have necessary skills
and tools to achieve them, and use those tools efficiently and
effectively. In addition, managers must make sure that
departmental processes are monitored effectively and that
performance is reported accurately. In reporting performance,
managers must track levels and trends in DPU and DPMO as
well as Sigma.
When success in the execution of corporate strategies is
considered, management performance review is generally very
weak. This is so often because managers either do not understand the corporate objectives or are not given enough time or
resources to understand them well. Sometimes, the leadership
team simply dumps its goals on the management staff, or
worse yet, sometimes managers are unaware of the corporate
goals. The management team is the “execution” team, and its
members must be fully enlisted in developing realistic goals
based on facts, as well as in developing plans to achieve them.
They are the real drivers of the dramatic improvement. While
the leadership may design goals and objectives, management
must own the objectives in order to achieve them.
The management performance review must incorporate
assessments in the key areas of rate of improvement, breakthrough solutions, direct value creation (including Six Sigma
projects), and leadership practices (see Figure 9-5). According to
the Six Sigma Business Scorecard, the main emphasis on the
management cadre is to achieve the desired rate of improvement, generate savings, and recognize employees for achieving
the desired improvement and savings. To achieve a rate of
improvement of 50 to 70 percent annually, management must
involve all employees intellectually as well as have teamwork,
innovation, superior resource management, and periodic
review of the departmental performance.
The performance evaluation for rate of improvement,
breakthrough solutions, direct value creation, and leadership
practices must be performed against clearly established expectations for improvement. At the management level, excellence
must be ingrained through training and communication.
Managers must apply superior work ethics, inspire innovation
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Management Performance Review

Improvement Expectations
Rate of Improvement
Breakthrough Solutions
Direct Value Creation (including Six Sigma projects)
Leadership Practices
Demonstrated Improvement (Measurable Value Added)
Rate of Improvement
Breakthrough Solutions
Direct Value Created
Leadership Practices
Areas for Improvement
Improvement Goals Not Met
Resource Management
Growth Plans
Leadership Training
New Areas of Interests
Incentives for Group’s Superior Performance
Value Action Plans (Including Six Sigma Projects)
Plans for Innovation
Thought Leadership

FIGURE 9-5. Management performance evaluation
elements.

in their departments through teamwork, maintain a sense of
urgency, and demand value creation.
In many companies, management has said, “Let’s work
smarter, not harder.” In this competitive environment, however,
we must work both smart and hard to the best of our abilities.
Being smart without the desire to put that smartness to good
use is a waste of valuable corporate resources. In many companies, smartness is used to manipulate the measurement system
instead of to achieve greater improvement. Such “smart” tactics
should never be permitted.
Managers, therefore, must be expected to deliver results and
be assessed for demonstrating results and positive behaviors.
Again, the goal of performance evaluations is to strengthen the
management process, not to punish weak managers. At the management level, failure is not personal—failure is the system’s
failure, since management personnel have been successful in
previous years. In the case of poor performance, questioning a
manager’s individual integrity, desire, and dedication is counterproductive. Instead, the focus of the effective feedback should
be on aligning management goals with the leadership and

irmgn.ir
MONITORING PERFORMANCE USING THE SCORECARD

157

effectively applying management skills to achieve business
objectives. Continual improvement at an aggressive rate must
be management’s mantra, and subconscious actions must communicate management’s performance.

COMPENSATION FOR PERFORMANCE
Successful implementation of Six Sigma combines expectations for dramatic improvement with recognition and reward. At
Motorola, teams achieving extraordinary improvement and cost
reductions shared the savings based on formulas designed to
ensure corporate profitability. At General Electric, senior-level
executives are expected to perpetuate the Six Sigma philosophy and methodology. For Six Sigma to be effective, the organizational structure must be revised to inspire, stretch goals,
encourage innovation, plan dramatic improvement, and
achieve significant savings.
The leadership and management must ensure savings
through effective planning and superior execution. Incentives,
such as sharing in any savings realized and personal growth
opportunities, must be linked with commitment to corporate
strategies, measurement using a Six Sigma Business
Scorecard–like system, and profitability improvement. The
revised organizational structure requires the business to identify
opportunities for improvement, develop a sound corporate
strategy, and train the necessary human resources, including
management. The organization must have a Chief Growth
Officer (CGO) to drive growth initiatives, a Scorecard
Manager to monitor performance, and Project Managers to
realize project benefits.
While devising compensation plans for employees to reward
them for improvement, there are several things to keep in mind.
Most important, the improvement must be real without any
manipulation of numbers or opportunities. The improvement
and savings must be visible and measurable without any
uncertainty. If any doubts about improvement and savings
exist, compensation must wait for the next cycle when the real
improvement and benefits are realized.
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COMMUNICATION WITH THE
COMMUNITY
Ensuring continual commitment to the Six Sigma initiative and
the Six Sigma Business Scorecard requires setting appropriate
expectations within the entire community that a business
touches. All customers, stakeholders, employees, and suppliers
must understand the company’s commitment to the Six Sigma
initiative. Businesses must routinely communicate a consistent
message to all players, including employees, suppliers, customers, and stakeholders. They may want to regularly report on
the status of institutionalization of Six Sigma, success of projects, resultant savings, and alignment with business initiatives.
An important aspect of the communication is to ensure that
both the leadership and the stakeholders do not focus on the
numerical goals of Six Sigma instead of on the institutionalization of the methodology. The institutionalization must include a
common understanding of Six Sigma, the leadership’s vision,
companywide project selection, and personnel growth.
In the case of Motorola, the expectation, communicated by
the leadership, was that the company had a 5-year plan to
implement Six Sigma. As a result, the general perception was
that the company would achieve a defect rate of 3.4 parts per
million throughout the corporation. This, however, was an
impossible task due to changing customer requirements and
new products. Even experts predicted that, based on a statistical
analysis, achieving a defect rate of 3.4 parts per million was
impossible. However, Motorola’s plan focused on institutionalizing the Six Sigma methodology throughout the corporation and
across the supply chain. This goal was mainly accomplished as
planned; however, the journey to achieve a defect rate of 3.4
parts per million continued beyond 1992.

ANNUAL REVIEW
Besides having annual goals for Six Sigma implementation
and using the Six Sigma Business Scorecard, successful
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implementation requires an annual review for suitability, adequacy, and effectiveness of the corporate strategies, including
Six Sigma. Finally, an independent review by a third party will
ensure the integrity of the Six Sigma Business Scorecard.
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PERFORMANCE,
PROFITABILITY, AND
STANDARDS

he Six Sigma Business Scorecard and the Business
Performance Index (BPIn) establish a system of key
measurements that can help businesses maximize their profitability. Utilizing the Six Sigma Business Scorecard for profitability requires an understanding the common measurements used
in the business world today. The Dow Jones Industrial Average
(the Dow) is a well-known business performance index that is
influenced by the listed companies’ performance as well as the
perception of its shareholders. In reality, the Dow represents
the performance of sample companies that represent the U.S.
stock market.

T

DOW JONES INDUSTRIAL AVERAGE
COMPANIES
Thirty companies listed in the Dow Jones Index, also known as
the Dow 30, are shown in Figure 10-1. The companies represent 10 economic sectors, including the industrial, technology,
telecom, financial, health care, and consumer sectors.
Operationally, these companies can be grouped into fewer
sectors, such as manufacturing (18 companies), service (4 companies), software (1 company), distribution (4 companies),
and financial (3 companies).
161
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Company
Alcoa
American Express
AT&T
Boeing
Caterpillar
Citigroup
Coca Cola
Dupont
Eastman Kodak
Exxon
General Electric
General Motors
Hewlett-Packard
Home Depot
Honeywell International

FIGURE 10-1.

Sector
Basic materials
Financial
Telecom
Industrial
Industrial
Financial
Consumer, noncyclical
Basic materials
Consumer, cyclical
Energy
Industrial
Consumer, cyclical
Technology
Consumer, cyclical
Industrial

Company
Intel
IBM
International Paper
Johnson & Johnson
J.P. Morgan Chase
McDonalds
Merck & Co.
Microsoft Corp.
3M
Phillip Morris
Proctor & Gamble
SBC Communication
United Technology
Walt Disney
Wal-Mart

Sector
Technology
Technology
Basic materials
Health care
Financial
Consumer, cyclical
Health care
Technology
Industrial
Consumer, noncyclical
Consumer, noncyclical
Telecom
Industrial
Consumer, cyclical
Consumer, cyclical

Dow Jones Index companies.

Companies in different operational sectors have some
assignable variations in their financial statements that reflect
variations in their business operations. For example, distribution
companies have a relatively high inventory cost, while companies in the financial sector have practically no inventory. In
addition, because companies such as IBM and GE have both
manufacturing and financial operations, their income statements and balance sheets reflect that dual nature.

PERFORMANCE AND PROFITABILITY
The purpose of analyzing the Dow 30 data is to understand
the relationships between profitability and various reported
measurements, and to understand variances in key measurements. The key measurements include
●
●
●
●
●
●

Profits
Sales
Cost of goods sold
Research and development
Inventory
Sales, general, and administration expenses
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●
●
●
●
●

Assets
Long-term debt
Shareholders’ equity
Plant and equipment
Retained earnings

These measurements reflect cost and revenue streams, key
processes, and the main financial measurements that are used to
report a business’s performance. Using regression analysis, the
effectiveness of these measurements was reviewed. Figure 10-2
summarizes these measurements for the Dow 30 companies.
Exceptions in every measurement exist due to the nature of
the business; however, the business model remains the same.
For example, several large financial houses, such as Citigroup
and J. P. Morgan Chase, show minimal expenses in the plant and
equipment category. Microsoft has no debt. Several companies
do not report itemized research and development expenses,
even though almost every business conducts some research and
development for new products or services. The Dow 30 measurements demonstrate that the average cost of goods sold (COGS) is
about 57 percent of sales, the sales, general, and administration
(SGA) expenses account for 15 percent of total sales, profitability is about 8 percent, and other expenses account for about 20
percent. The other expenses may include interest to serve loans,
accrued employee benefits, and retained earnings.

Measurement
Sales
Cost of Goods Sold
R&D
Inventory
SGA Expenses
Profits
Long-Term Debt
Plant and Equipment
Shareholders’ Equity
Retained Earnings
Total Assets

FIGURE 10-2.

Dow 30
Average
$58,114
33,044
2,045
4,928
8,977
4,350
16,015
19,226
25,167
22,505
$133,635

Low
$13,234
3,455
203
105
1,276
–1,204
0
1,903
2,894
–3,484
$13,362

High
$217,799
171,562
5,290
22,614
32,173
15,320
121,631
89,602
81,247
95,718
$1,051,450

Summary of key measures (in millions).

% of Sales
100
57
4
8
15
8
28
33
43
39
230

irmgn.ir
164

CHAPTER TEN

Analyzing the data shows that profitability has a strong
relationship with the cost of goods sold, SGA expenses, and
sales, given the complexity of business dealings. Therefore,
performance measurements must include gathering data on the
cost of goods sold and operational expenses and setting goals
to reduce them. To establish a causal relationship between the
performance measurements and profitability, correlations that
capture the relative rankings of various measurements in order
of significance were reviewed, as shown in Figure 10-3. A
strong or weak correlation between two factors does not ensure
a causal relationship, but it does indicate that there may be one.
Figure 10-4 shows that profits are strongly correlated with a
combination of the three key factors, i.e., sales, cost of goods
sold, and SGA expenses. However, individually these three
measurements are mildly correlated in the following order:
1. Sales
2. SGA Expenses
3. Cost of Goods Sold
To improve profitability, a business must increase sales, reduce
the SGA expenses, and reduce the cost of goods sold (in this
order). Of course, there is a tradeoff between the three variables,
so a balance must be found to maximize profitability. As Figure
10-4 illustrates, about 20 percent of the margins are accounted
for in indirect expenses, and profitability correlates strongly with

Measurements
Plant and Equipment
Long-Term Debt
Total Assets
Shareholders Equity
R&D
Profits
Retained Earnings
Sales, Cost, SGA
Sales
SGA Expenses
Inventory
Cost of Goods Sold

FIGURE 10-3.

Correlation
with Profits

Correlation with
Growth, 3 Years’ Sales

0.6936
0.5891
0.4623
0.7861
0.2943
1.0000
0.8346
0.8748
0.6048
0.4829
0.4219
0.2434

0.2365
0.1795
0.1681
0.1514
0.1494
0.1125
0.0690
(0.1239)
(0.1586)
(0.2008)
(0.1315)
(0.2328)

Financial breakdowns for Dow 30 companies.
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% of Total

57

20
15
8

Cost of Goods Sold

Sales and General
Expenses

Profit

Others

Cost Categories

FIGURE 10-4.

Profits and sales growth versus business performance measures.

factors such as shareholders’ equity, retained earnings, and plant
and equipment expenses. However, the business needs to understand the causal relationships on a case-by-case basis and then
establish internal goals and targets. As the profitability equation
indicates, profitability is a dependent variable, and cost and
expenses are independent variables, while the equity and retained
earnings are necessary for growth instead of profitability.

MEASUREMENTS FOR GROWTH AND
PROFITABILITY
Reviewing the relationship between 3-year sales growth and
various business performance variables, we see that the correlations are insignificant. However, a relative ranking identifies
the following factors in their order of significance:
1. Plant and Equipment
2. Long-Term Debt
3. Total Assets
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4. Shareholders’ Equity
5. Research and Development
Growth depends on innovation and investment, while profitability depends on performance. Growth requires research and
development, investment in plants, and equipment and technology. Profitability depends upon sales, cost of goods sold, and
expenses. In other words, profitability depends more on internal
factors, while growth depends more on external factors. Growth
is realized through strategy and profits through execution. The
following factors relate to the profitability of the company:
1.
2.
3.
4.
5.

Sales-Cost-SGA
Sales
SGA Expenses
Inventory
Cost of Goods Sold

To maximize growth, the leadership of a business must drive
innovation by encouraging employee participation and investing
internal and external financial resources. To maximize profitability, management must optimize the profitability equation
by increasing sales, reducing SGA expenses, and reducing its
inventory of resources. Cost of Goods Sold has a strong relationship (88 percent) with the inventory.
To achieve both profitability and growth, various factors
must be managed at the process level. However, profitability
and growth are two distinct but related events that must be
managed consciously and can be optimized for best results.

BALANCING THE SIX SIGMA BUSINESS
SCORECARD FOR GROWTH AND
PROFITABILITY
The Six Sigma Business Scorecard incorporates factors that
lead to both profitability and growth. As Figure 10-5 shows,

irmgn.ir
PERFORMANCE, PROFITABILITY, AND STANDARDS

167

IMPROVEMENT

Management and
Improvement

Purchasing and
Supplier
Management

C
O
S
T

Sales and
Distribution

Leadership and
Profitability
Operational
Execution

Service and
Growth

R
E
V
E
N
U
E

Employees and
Innovation

INNOVATION
FIGURE 10-5.

Six Sigma Business Scorecard.

the scorecard has seven categories. Some categories are growthrelated, while others are profit-focused. The following table
shows the breakdown of categories according to profitability
and growth:
CATEGORIES
Leadership

PROFIT/GROWTH
Growth

Sales and Distribution

Profit

Purchasing

Profit

Operational Execution

Profit

Rate of Improvement

Profit/Growth

Employee Innovation

Growth

Service and Growth

Growth
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To improve profitability, key measurements are highlighted
to maintain visibility of the profitability. These measurements are Purchasing, Operational Execution, and Sales
and Distribution. Other measurements highlighted to drive
growth include Leadership, Employee Innovation, and
Service and Growth. Leadership establishes a process for
recognizing employee excellence and extraordinary effort;
employees innovate new solutions, products, or services;
and customer service understands customers and their present and future needs. Accordingly, the leadership drives
the growth, and the executive team manages the profitability. One must establish drivers for both profitability and
growth. Without profitability no growth can be sustained,
and without growth no business can survive. Therefore,
both growth and profitability must be managed with equal
vigor.
Considering the pressures from the stock market for
quarterly performance and high expectations, many companies
have achieved significant results by maintaining profitability
as well as growth. Fortune magazine’s 2002 Global Most
Admired Companies for Financial Soundness include
ExxonMobil, Wal-Mart, Intel, Microsoft, Home Depot,
General Electric, United Parcel Service, Walgreen’s, and
Citigroup. The leaders at these companies, including the
boards of directors, are responsible for setting the right
expectations in terms of the profitability and growth over a
period of time, rather than maximizing the profits and stock
value in the short term, which can bankrupt the company in
the long term. Their communication with internal and external stakeholders establishes the desired expectations and
builds confidence in the company for the long term.

BUSINESS PERFORMANCE INDEX (BPIn)
For the BPIn, measurements can be broken down into profit
and growth categories, as shown:
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PROFIT/GROWTH
Growth

Profitability

Profit

Rate of Improvement

Profit/Growth

Recommendations per Employee

Growth

Total Spending/Sales

Profit

Suppliers’ Defect Rate

Profit

Operational Cycle Time

Profit

Operational Sigma

Profit

New Business

Growth

Customer Satisfaction

Growth

Additional measurements are monitored at the departmental and process levels. These include a larger number of
measurements for leadership in order to promote innovation
and profitability.
The BPIn measurements were identified based on analysis
of several companies that have experienced losses, profits,
and growth. These companies have implemented various
measurements without considering them as elements of a
scorecard. No one set of measurements or scorecard can fit
all situations. Before a business establishes a performance
measurement system, the leadership must determine what it
expects to accomplish with a scorecard and what measurements will help achieve those goals. Even then, the performance measurement system must be dynamic and amended
as needed to tune the performance in terms of its rate of
growth and profitability.
Once the business determines what set of measurements it
will use, the next question is, What are the established standards or acceptable performance levels? Each company must
have its own acceptable standards based on its strategy and
resources. Figure 10-6 shows a range of performance measurements that can be examined to establish a set of standards for
a company. Any statistical analysis of variation in performance
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Measurements

1. Employee Recognition (% of employees)

Category
Abbreviation
LNP

2. Profitability

LNP

3. Rate of Improvement in Process Performance

MAI

4. Recommendations per Employee

EAI

5. Total Spend/Sales

PSM

6. Suppliers’ Defect Rate

PSM

7. Operational Cycle Time Variance

OPE

8. Operational Sigma

OPE

9. New Business/Total Sales

SND

10. Customer Satisfaction

FIGURE 10-6.

SAG

Category
Performance
Significance Guidelines
15
0.2% - 25
0.5% - 50
2% - 75
>5% - 100
15
2% - 50
4% - 60
8% - 80
>12% - 100
20
<20% - 50
30% - 60
40% - 80
>50% - 100
10
0.5/Emp - 50
1/Emp - 60
2/Emp - 70
>5/Emp - 100
5
>60% - 30
45% - 50
35% - 75
<25% - 100
5
3 - 25
4 - 50
5 - 75
6 - 100
5
>50% - 25
40% - 50
25% - 75
<10% - 100
5
<3 - 25
4 - 50
5 - 75
>6 - 100
10
20% - 25
30% - 50
40% - 75
50% - 100
10
80% - 60
85% - 70
90% - 80
100% - 90

BPIn performance guidelines.

is practically impossible due to various economic sectors and
the wide range created by the financial companies. Excluding
such companies will not do justice to the analysis. Therefore,
guidelines based on amount of improvement and acceptable
performance should be compiled as standards that can be
reviewed, revised, and approved for implementation.
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MANAGING FOR PROFITABILITY
Managing profitability requires managing sales and costs.
Therefore, leadership must focus on managing sales and managing costs explicitly.

MANAGING SALES
To maintain a specified level of profitability, the business must
examine the components of its costs, expenses, and revenue. To
increase revenue, sales strategies based on past performance,
successes, and customer service must be developed. Getting
repeat business is much easier than securing new customers.
On the other hand, a business cannot depend indefinitely on
just a few customers. To minimize the risk of excessive dependence on a customer, a process must be developed to acquire
new customers.
The sales personnel are not the only individuals selling the
products and services. Everyone in the company is selling
directly or indirectly. The real sales pitch occurs through the
performance once an order is secured. The revenue must be
in line with the infrastructure and profitability objectives.
One of the challenges for growing revenue is that the sales
price may be so low due to competition that the company does
not make any profit. Yet the sales personnel still earn commissions on those sales as a standard practice. In such cases, how
do those sales create profit for the company? They give
headaches to the company leaders, stress to the employees,
and, in the end, disappointment to the shareholders.
Clear guidelines for specific margins in the sales order
must be established based on industry practices and cost
structure. Leadership must decide whether to run the business at least as well as the rest of industry or better, or
whether to sell on the lowest-price criterion. Any company
focusing on selling the products or service at the lowest price
alone will not survive long, because some competitor somewhere can always beat that price. Instead, sales guidelines must
be based on their value to the customer as well as the total
cost of the product or service. Usually, when the customer
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buys the cheapest product or part, there is a hidden additional
cost revealed at the time of or after the sale.
Managing sales also involves strong customer relationship
management. Customer relationship management does not mean
selling the product or process at the cheapest price. Instead, it
involves understanding customer needs well. Sales personnel
should know what their customers need in terms of specifications as well how the product or service will be used and in what
environment. Sales personnel can then develop a solution for
the customer, providing a product or service that meets the
customer’s needs. Customers know that they need dependable
suppliers that provide quality products or services. Suppliers
must look for relationships that foster a real partnership that
creates value. No business relationship can survive, no company
can stay in business, and no industry can succeed based on the
goal of promoting only the cheapest products or services.
Printed wiring boards (PWBs) in the U.S. electronics
industry are a good example of a situation in which suppliers
competed against one another based on price alone. As a
result, the entire PWB industry suffered and eventually business migrated to global suppliers who had lower labor or
material costs. This move violated the rule that suppliers must
be in the vicinity to ensure effective communication on future
product development, problem resolution, and success sharing. If the supplier-customer relationship is based on value
and not on the price alone, the relationship could become
cost-effective and long-lasting, irrespective of the distance.

REDUCING COSTS
The other side of managing profitability is to reduce costs.
Costs include many components: inventory of production,
nonproduction, or maintenance items; direct labor to produce
goods or provide services; overhead costs; research and development; and so on. A business’s leadership must understand
the acceptable cost of doing business in the specific industry
through external and internal benchmarking. The leadership
must become knowledgeable about internal cost components.
With this knowledge, leadership can set goals to reduce costs
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by a certain percentage every year to accommodate the cost of
inflation and to maintain margins.
Everyone knows that customers continually expect better,
faster, and cheaper products or services. However, many
companies don’t understand how much it costs them to produce and sell their products and services. Consequently, they
lose profits because management has not done its job. As
someone once said, the failure to plan for profits is a plan to
fail miserably.
A company’s management must manage the high-level
business processes as efficiently as the operation-level processes.
Profitability is an expected outcome of the business process.
Management must maintain acceptable performance of inputs
to the business and execution inside the business. Clear cost
objectives must be in place and internalized to ensure they do
not become hidden. Visibility of cost must be maintained so
that excessive costs don’t consume the entire business.
A business model and benchmarks are needed to keep a lid
on expenses. The leadership must ensure that the sales
expenses, general and administrative expenses, and other
operating expenses remain within specified limits. They must
track operating expenses as close to real time as possible, for
such knowledge is the lifeline of the business. The leadership
must watch these expenses on a monthly or quarterly basis
and link its compensation to the components of profitability
instead of to profitability alone.
In small, medium, and large businesses, the leadership
often promises profits to shareholders at some later date that
never materializes. That promise may have been a good goal;
however, the leadership team’s strategy and actions were not
in line with those objectives. By the time shareholders realize
that profitability objectives are going to be missed, it is usually
too late to respond by cutting expenses and cost without jeopardizing the existence of the company.
In managing for profitability, the leadership must measure
what matters. The measurements must be set for cost and sales
components. Goals to achieve and goals to improve continually
must be in place. With an effective leadership and superior
management, the goals can be achieved and profitability can
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be sustained. Any business is either improving or worsening.
There is no status quo to maintain. Survival is found in continually improving all aspects of the profitability equation;
otherwise, the business is destined to die.

FACILITATING GROWTH
Business growth can come from repeat business or new business. Real business growth occurs when the business provides
new products or services, thus acquiring new customers. To
grow the business, the company must constantly monitor
innovations that take place within the company and in the
marketplace. External environmental factors must be monitored
to drive internal innovation. Innovation can occur at any level,
from a small component to a simple process. The objective is
to make the product or perform the service better, faster, and
less expensively tomorrow.
Generally, an organization is structured so that the technology officer drives internal research and development, sales
is focused on obtaining more sales, and marketing explores
new areas. These functional areas aim to excel in their span of
control and in achieving results. However, because business
growth objectives often are not clearly established, they cannot be communicated and achieved. Just as with managing
profitability, someone must be directly responsible for managing growth—someone who can establish clear goals as well as
a well-defined process and teamwork for achieving those
growth objectives.
There is often a disconnect between what R&D has
designed, what the market wants, and when the market wants
it. Just as when someone throws darts in the dark, some ideas
may hit the intended target, while others will miss entirely. If
objectives can be established and a direction can be set, the
growth objectives are more likely to be achieved consistently
rather than sporadically. Growing companies develop an internal
focus on growth, where synergy is created and the business
runs as a well-oiled machine. Many other businesses that do
not have this focus, however, struggle to grow.
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INSPIRING FOR INNOVATION
Employees’ intellectual participation is critical to growth. R&D
is not the job of a few employees; on the contrary, every
employee must be encouraged to innovate and perform his or
her task profitably and creatively. Robert Galvin, former chairman of the board at Motorola, once said that he had 10,000
managers and 100,000 employees. He wanted 110,000 brains to
work for the company—not just 10,000. He inspired 110,000
brains to work for innovation, not just the R&D personnel.
Consequently, Motorola established a process for gathering
and evaluating employee ideas. Galvin communicated his expectations that everyone at the company would try to think outside
the box. Once innovation started occurring, Galvin himself
recognized the innovators and shared the financial rewards
from the savings that resulted. Motorola has never done better
than during those years. The company was truly a vibrant, growing, and profitable company from 1987 to 1992, when Motorola
was committed to applying the Six Sigma methodology rigorously throughout the corporation.
To establish a process for innovation, employees must be
inspired for creativity. To be creative, employees must feel comfortable in their jobs. Employees spend most of their active lives
at work, and they want to be valuable and know society feels
good about the work they do. Too many times, they are discouraged from being creative or innovative; instead, they are
given more constraints and discouraged to do anything outside
their everyday job requirements.
Business growth requires personal creativity from thinking
employees, channeling that creativity to innovation, and converting that innovation to economic gains. Unless there is an
established process, growth through innovation cannot be
achieved. Innovation can be measured in terms of ideas, recommendations, suggestions, publications, or patents. I still
personally thank Motorola for rewarding $100 per published
page of articles in any magazine. I personally benefitted from
that incentive, as it led me to write more than 100 articles
(and now a few books). From a business perspective it is a
small incentive; however, it created significant results. Among
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other contributions, I developed a new test for semiconductor
chips as a result of such an incentive.
In Straight from the CEO (1998), G. William Dauphinais
and Colin Price quantified the degree of creativity required for
developing innovative ideas. From a pool of 3000 ideas, about
300 are processed for their innovative potential. About 125
are converted to full-fledged projects, and about 2 products are
eventually launched. It becomes obvious, then, that to launch
an innovative product, R&D engineers alone cannot do it. On
the contrary, launching an innovative product requires the
creativity of the entire workforce. J. Morcott Southwood at
Dana Corporation observed that the ratio of implemented to
suggested ideas improved continually.
As the leadership provides focus and structure for creativity,
employee ideas become more relevant to the corporate needs
instead of just being personally creative. However, employees’
intellectual freedom must be nurtured and nourished to
extract great ideas from them. Any one of us has a potential
to be a great innovator, given the right environment. Companies
that facilitate employees’ creativity have realized tremendous
financial benefits. Actually, most of the growth of businesses,
when it occurs, happens through innovation. Figure 10-7
captures the innovative process in an organization. Accordingly,
an organization must establish a system for managing the innovation process effectively and measuring its effectiveness for
continually improving the economic value of innovation.

Innovation
Assets
Management
Process

Innovative
Product or
Service /
R&D

Employees’
Creativity/
Ideas

FIGURE 10-7.

Creativity to innovation conversion process.

New
Technology or
Products for
Business
Growth
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conomic conditions have changed during the last several
decades, especially during the last 20 years. Electronics
play a critical role in how we live today. Practically everything
we do from work to play has some electronic component in it.
The electronics industry has been growing at a phenomenal
rate. Growth in electronics led to the explosion of the information age by accelerating the ease and speed with which
information can be gathered and communicated. Today we have
easy access to almost unimaginable amounts of information
about everything in our lives. The Internet has brought the
world together in a global village, making it more interdependent
and more complex.

E

LEADERSHIP CHALLENGES
In these exciting as well as nerve-racking times, customer
expectations are changing as well. Customers increasingly
want “more, better, faster, and cheaper,” and businesses work
hard to accommodate them. Businesses have changed from
body shops to think tanks, well-managed teamwork has shifted
into empowered and self-directed work teams, and the role of
leadership has changed from managing people to managing
minds. And why not? The average corporate profitability happens to be approximately equal to the average use of a person’s
brainpower, or about 10 percent. In the past, might was right,
and the mightiest or the largest one won. In the future, wise is
right, and the wisest leaders are going to be successful.
177
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Figure 11-1 shows the changes taking place that affect
the corporate world as well as the leadership. Leading in the
past looked more like managing a business that was materialdependent, where the cost of goods was significant. Instead,
the leadership of today and the future must be prepared to
handle more intellectual resources in addition to the material
resources.
The recent fallout in the leadership at several large corporations can be attributed to the wrong expectations that society
sets for our leaders. The size of the company, growth at any cost,
and the financial power of the CEO became the measures of
leadership success in the business community. Everyone
wants to bootstrap a business with someone else’s money.
There were times when other people’s money was handled
with care and returned with interest by businesses. Now
Other People’s Money, known as OPM (pronounced as the
word opium), is used as a virtual drug to get the leadership

Organism

Then

Now

Society

Structured family
Interdependence
Task-oriented
Mechanical skills (used material)
Sound-driven (hearing senses)

Spontaneous family
Independence
Systems-oriented
Computer skills (use information)
Light-driven (visual senses)

Corporation

Quarterly returns driven
Acceptable products or services
Buy cheapest parts and materials
Hire employees for productivity
Hierarchical management for tasks
Excellence in production
Growth or profitability

Customer-focused
Highest quality products and services
Buy capable parts and materials
Attract people for innovation and value
Leadership-inspired executive team
Excellence in everything
Profitability and growth

Team

Task-oriented
Mainly in production to solve problems
Targeted product problems
Chosen members for teams

Goal-oriented
Used in development to prevent problems
Seeking systemic solutions
Qualified members on teams

Leadership

Management-oriented
Directing for performance
Profitability-focused
External measurements

Leadership-driven
Inspiring for success
Performance-focused
Internal measurements

FIGURE 11-1. Recent organizational dynamics.
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intoxicated. The leaders of many dot-coms, Enron, and similar
companies took their shareholders’ investment for granted,
consumed ineffectively, and lost most of it.
Today’s epidemic breakdown in business ethics is a manifestation of our deteriorating social fabric, with decreasing family
support, increasing gaps in the social safety net, reduced awareness of personal values, and an increasingly cut-throat competitive environment. The difficulties of companies such as Enron
really arose because the leaders’ compensation was excessively
dependent on the stock value, an uncontrollable variable. The
incentives offered to these executives were huge—beyond
human needs—to the point where running the corporation
became a game, not necessarily serious work. Manipulating
people, processes, and numbers to show desired results
became the norm at such companies. People who highlighted
these flaws were sidetracked.
In other words, people forgot about their integrity, honesty,
and accountability. Instead, they remembered money, cheating,
and miscommunication. The basic tenet of good leadership is to
serve the people; instead, leaders had their people serve their
hidden personal objectives. Instead of demanding integrity and
trust, they demonstrated questionable actions and untrustworthiness. I remember reading a few years ago about one CEO
who went to New York to buy paintings worth $1 million to
decorate his office and another top executive who sent a bouquet to his wife for thousands of dollars at company expense.
Remember the CEO of a not-for-profit charity organization
flying to Las Vegas for his pleasure in the corporate jet? When
some employees make only minimum wage and have no health
benefits while the CEO can make more than $100 million,
something is terribly wrong.
Sometimes CEOs who are not successful in meeting the
high expectations of stakeholders are released with better
packages than they had while working at the company. They
wait for a period of time and then are hired at another company
with an even better salary. Consequently, there are few incentives for honesty and integrity and few repercussions for
incompetence.
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LESSONS IN LEADERSHIP
True leaders remember their moments of learning or enlightenment throughout their lives. According to Harris Collinwood in
his paper “Leaders Remember the Moments and the People
that Shaped Them” (Harvard Business Review, 2001), leadership
is a personal experience. Leadership is really learned through
studying examples of people you revered. In almost everyone’s
list of revered people, parents, teachers, and coaches rank at the
top. Leadership begins at home. Leaders themselves indicate
that many lessons they’ve learned came from their own fathers
and mothers. Some of these lessons reveal various traits of
leadership, including the following:
Style
Listening and being hungry to learn
Focusing on a few critical things
Displaying positive energy and mannerisms
Making quick decisions
Being willing to ask tough questions
Making good judgments despite personal desires
Demonstrating passion, persistence, and partnerships
Seeking order and harmony
Giving freedom for creativity and inspiration
People Development
Being fair-minded
Surrounding oneself with good people
Recognizing strengths and weaknesses
Building consensus
Bringing people into the process of change
Maximizing employees’ well-being, not their comfort
Offering carrot-and-stick feedback
Keeping the good people, not necessarily the likable ones
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Excellence
Simple planning
Having a sense of urgency
Having clear and strong values
Being clear about the mission
Sharing a vision of excellence
Demonstrating excellence in everything
Having tough standards of achievement
Enjoying the work more than the results
It is interesting to note that most leaders possess most of the
needed skills and practice these lessons. However, sometimes
these skills can be applied in excess with adverse results.
Sometimes pressures cause leaders to make mistakes. One
wrong decision, one poor team member, or the inability to ask
tough questions can cause a leader to fail. Just as in a mechanical system, for a leadership system to work well, all parts
must be the right ones, be integrated well, and function perfectly. If one part fails, the system fails. If one attribute of the
leadership system fails, the leadership fails. Results of a failed
leadership can be catastrophic.
Daniel Goleman, Richard Boyatzis, and Annie McKee, in
their article, “Primal Leadership,” (2001) say that the mood
and behaviors of the leadership impact the performance of an
organization significantly. According to them, “Emotional leadership is the spark that ignites a company’s performance.” To
maintain that spark for positive energy and performance, a
leader can periodically answer some questions (see Figure 11-2).
Some leaders do their own performance assessment to gauge
their performance, target areas for improvement, and identify
action items for growth.
Anthony Robbins says in his book Unlimited Power (1997)
that if a leader wants to set new standards of performance, the
leader can identify a role model to emulate. For example, the role
models could be Abraham Lincoln for leadership, Mother
Teresa for tranquility, Jack Welch for growth, Ronald Reagan
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Questions for Personal Growth

Questions for Professional Growth

Who do I want to be like?

What would I like to accomplish
in the short term or long term?
Where I am now?
How do I get there from here?
How do I maintain?
What do I need and from whom?

Who am I now?
How do I get there from here?
How do I make change stick?
Who can help me?

FIGURE 11-2.
growth.

Process for achieving personal and professional

for communication, Benjamin Franklin for humor, Mary Kay
Ash for maximizing women’s potential, Robert Galvin for
excellence, Oprah Winfrey for addressing social issues, Bill
Gates for vision, Steve Jobs for innovation, Carly Florina for
leading change, M. K. Gandhi for inspiration, and Martin
Luther King for oratory skills. He suggests choosing a role
model and then copying that person’s behavior and practices
continually. Even though a person cannot fully emulate someone else, any progress toward acting as the role model can
lead to improved performance.
Leadership for profit and growth requires that a leader be
futuristic in thinking, honest, knowledgeable about the business,
and trusting. The following seven habits of good leadership
can be implemented to well execute sound strategies. Lack of
results in most cases is not due to strategy; instead, it is due to
lack of effective execution of a strategy. The following is a list
of seven practices (seven D’s) for good leadership.

SEVEN PRACTICES OF GOOD
LEADERSHIP FOR SUPERIOR EXECUTION
PERSONAL PRACTICES
Desire. For a leader to perform well, the desire to perform
must exist. The desire can be created by visualizing the end
results and the excitement associated with them. The motivator
for creating the desire could be a higher or better cause.
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Dedication. Once the desire is there, the leader must be
dedicated to fulfilling that desire. Dedication means doing
whatever it honorably takes—usually everything.
Discipline. To achieve a major accomplishment, a leader
must work hard at it. However, this could create an imbalance
in one’s personal life. Leaders need to be self-disciplined to
ensure a balance between their personal and professional
lives. Discipline can come in terms of personal organization,
methodology, or consistency.

PROFESSIONAL PRACTICES
Define. To achieve the desired level of profitability and
growth, leaders must very clearly define, document, and communicate their objectives.
Develop. Leaders must make a habit of developing a plan to
address an issue. Developing a plan allows clarity of thought
in action, provides guidelines for execution, eases the delegation of responsibility, and establishes the accountability for
performance.
Deploy. Success and failure depend upon the execution of a
good plan. Leaders must demonstrate task management and
high expectations. Successful leaders stay involved and ask
tough questions for results and performance.
Deliver. Leaders deliver the results that were planned and
demonstrate them through measurement. Delivery provides
leaders an opportunity to give feedback, or give “hugs and kicks,”
as described by Jack Welch, GE’s former CEO.

LEADERSHIP EXPECTATIONS
Leadership’s primary responsibilities are inspiration and planning. Inspiration involves motivating people to accomplish a
common vision that leadership has established. People are
inspired by a leader’s knowledge, past successes, personal
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goodness, love and conviction for the vision, good personal
habits, and demonstrated care for other people. The presentation skills vary from leader to leader. The high-energy leader
inspires instantly, maybe for a short term, while the lowenergy leader inspires slowly, maybe for a long term. The
high-energy leader is heard more readily because of body language, while the low-energy leader inspires followers to listen.
Inspiration helps a leader in enlisting people with a common
mind-set to realize the corporate vision.
To create an inspiring and energizing environment, the
leader must establish a credible vision—one that is believable,
challenging, worth the employees’ commitment, and rewarding and that can have a far-reaching impact on society when
realized. Achieving the vision requires defining the core values
that will be used to make daily decisions about the actions
employees will take. The core values highlight personal guidelines that everyone is expected to follow. Normally, they are
about integrity, trust, and mutual respect. A company’s attitude toward its activities is then guided by these values.
With the vision, core values, and attitude in place, the leader
creates a love for the challenge at hand. Once employees fall in
love with the vision and the plan to make it real, they create
their passion for it. Passion is reflected in their mood. In other
words, the leader must be able to communicate and generate
the same feelings in employees as the leader feels. That can happen if the employees buy into the vision, values, plan, reward,
and recognition. Passion is manifested in terms of employees’
dedication, energy, and infectious enthusiasm. When this happens, employees put their time, their talents, and their hearts
into the task. They forget about their time or the hours worked.
To ensure that the vision is realized, the leader must communicate with the team members. The leader must seek feedback
about his or her style, strengths, and weaknesses. The leader
must also provide feedback about the project progress and the
employee contributions toward its success. If the results are
not achieved, the leadership must identify areas that need
improvement.
Leaders must maintain use of appropriate skills if they are to
actually lead the troops. At times, the leader must pamper and
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care for the employees; at other times, the leader must maintain
personal integrity and make tough decisions. People in the leadership position possess most of the leadership skills that enable
them to achieve that position. Once they get there, however,
they may discover that the demands of the position are impossible to fulfill. It is not that the leader is unqualified or incompetent—instead, it is the set of actions the leader is expected to
take that are incongruent with the existing constraints.
The dilemma of leadership is to maintain the ability to discriminate between right and wrong—the ability to make the
right decision, to act in a timely manner, to make the tough
choices, and to prioritize professional and personal needs. In
most cases personal aggrandizing is what leads to the downfall
of the leadership. Then the challenge is how a leader can better
understand and minimize such problems. Only a strong mind
and will can lead to making decisions that are good for the
company—even when that means not making the decisions that
would benefit the leader personally. Not every decision has to
be the most favorable to the leader. To tackle such situations, leaders need to evaluate the impact of their decisions outside their personal sphere of influence and to the systems
outside the corporate world.
Every success has its price. Leaders who are extremely successful most likely have paid the price in their personal lives,
whether in terms of broken relationships or deteriorating
health. These leaders have made the decision to sacrifice their
personal lives to achieve professional accomplishments or
create greater value. That’s a choice leaders make personally.
Therefore, the issue is how leaders can balance their personal
and professional lives. They must be aware of when they need
to put a priority on their professional needs and when they
should focus on their personal needs. Neither can be ignored
consistently for a long period without detrimental results.

LEADERSHIP ROLE MODELS
To overcome the potential for failure, leaders must be willing
to look around for other successful leaders to serve as role
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models. There are many levels of leadership: personal leaders,
parents or family, organizational leaders, national leaders, and
spiritual leaders. In today’s global environments, because many
organizations stretch beyond the boundaries of a single country,
the leadership of a global organization is often equivalent to or
exceeds national leadership. Some corporate budgets are greater
than the budgets of many countries. At this stage of corporate
leadership, available role models are limited.
Leadership skills from parents or teachers are learned in the
early stages of personal development. The corporate leadership
role can be assumed anytime during the life of a leader. Over
years of growth, parents and children become peers. The age
at which individuals become leaders has, in fact, decreased
over time. In the information age, it has been possible on
occasion for teenagers to become leaders while parents serve
as assistants!
Typically, a corporate leadership role is assumed at a later
stage of personal development. At this stage, role models available for corporate leaders are limited, and some leaders turn
to spiritual models. Because many leaders lack support, the
level of goodness of their actions may determine the success
or failure of their leadership at a given time.
As they grow older, corporate leaders must move from
greatness to goodness. Greatness is an individual accomplishment, while goodness is a balanced use of many skills and team
members. A leader can only enable his or her team to succeed
through the goodness that increases with a better understanding
of the natural world around us. Many great scientists who have
struggled with or could not find an answer to a problem
have accepted the supremacy of nature or unknowns.
Similarly, when corporate leaders do not have answers to all
the questions or solutions to all the problems, they need to
maximize the balanced use of skills of employees and achieve
success through the greatness of team members.
Leaders must accept the fact that they cannot control everything. Successful leaders realize that and strive toward balance
between professional success and personal contentment. With
age, most leaders are humbled through life experiences. They
recognize the role of luck in their success. Leaders who
choose spiritual role models appear to be peaceful, and they
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do not depend on material abundance. Failure or success does
not change them. They lead a balanced life, are respectful of
and thankful to others, and attribute their success to everyone, not just themselves.
While not every day will be a balanced day, every month or
every quarter can be a balanced one between family and work. If
work brings wealth, family brings health. If work brings money,
family brings fortune. Leaders need both health from the family
and wealth from the profession, in this order. The order may
change temporarily; but if the out-of-balance change becomes
a pattern, the correct order must be restored.
If we look at the rules and guidance provided by such superior leaders, they speak less, they reflect more, they are dynamic
through doing less, and they are level-headed. The leader’s measure of success is a combination of professional and personal
achievements. The balanced approach is more sustainable
than an extreme approach where all the energy is put in one
task to its maximum.
To sustain profitability and growth, the corporate system
must be balanced between growth and profitability. A business
cannot just maximize growth and forget profitability, or maximize profitability and ignore growth. At the leadership level, the
growth comes from inspiration, while the profitability comes from
perspiration. In other words, leaders must work hard as well as
smart—just as they expect their employees to do for them.
One way to emulate good leadership is to follow a similar
system—the one we learn throughout our lives. Write simple
rules for the corporation in terms of vision, values, beliefs, and
commands. Provide maximum individual freedom and inspiration, establish accountability for work ethics and performance,
thank employees for results, and take care of employees for
their hard and smart work. Any corporate sickness must be
treated to cure the root cause, not to remove the symptom.

LEADERSHIP CHARACTERISTICS
ACCORDING TO THE MBNQA GUIDELINES
The Malcolm Baldrige National Quality Award (MBNQA) has
developed guidelines to assess the leadership’s performance.

irmgn.ir
188

CHAPTER ELEVEN

The MBNQA guidelines include the following aspects for
assessing the leadership system of a business:
1. Performance evaluation of senior leaders, including the
CEO
2. Performance evaluation of the board of directors
3. Leaders’ actions to improve their own performance
4. Two-way communication
5. Values, directions, and performance expectations
6. Focused and balanced value to stakeholders
7. Communication of values, directions, and expectations
8. Environment for empowerment, innovation, and agility
9. Organizational and employee learning
10. Legal and ethical behaviors
11. Support and strength for key communities
12. Management accountability
13. Fiscal accountability
14. Independence in internal and external audits
15. Protection of stockholders’ and stakeholders’ interests
16. Impact of products, services, and operations on society
17. Key compliance measures for surpassing regulatory and
legal requirements
18. Key processes, measures, and goals for risks associated
with products or services
19. Public concerns regarding products and services
20. Performance and capabilities review
21. Organizational success, competitive performance, and
progress against plans
22. Ability to adapt to or address changing needs
23. Review of key performance measures and findings
24. Actions for continual improvement and innovation
25. Involvement of suppliers and partners
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LEADERSHIP IMPROVEMENT
An accountability system is only as good as the leader. Leaders
need a way to assess for performance, continual learning, and
renewal. A sample Executive Personal Assets Inventory
Checklist can be found in Figure 11-3. The intent of this

Q#

Question

1
2

I understand natural behaviors.
I carry positive energy.

3
4
5
6
7
8

I know what success means to me.
I welcome others instead of being welcomed.
I am willing to start over.
I am ready to face the consequences of my actions.
I enjoy every moment of life.
I thank frequently.

9
10
11
12
13
14
15
16
17

I know the purpose for my life.
I learn from the past.
I love everyone.
I am curious.
I know my natural strengths.
I do everything with a passion.
I seek the purpose of every challenge.
I love the critical moments.
I carry the right lesson forward.

18
19
20
21
22

I share my resources at work.
I create opportunities for my people.
I honor my appointments.
I am kind and dependable.
I have no expectations for entitlements.

23
24
25
26
27
28

I know my true worth.
I know my time is limited.
I chose the right over the easy in tough times.
I seek win-win solutions.
I serve my employees.
I balance profit and growth.

29
30

I prioritize.
I know my needs.

31
32

I communicate personally.
I do not have a stiff neck.

33

I do not get upset easily.

FIGURE 11-3.

Yes

No

Executive personal assets inventory checklist. (Julian, 2001.)
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inventory is for leaders to review their own strengths and continue to improve. There is no good or bad score.
At the end of the day, the leader can reflect and answer
the question, How was the day? He or she can answer using the
following criteria:
Mood

Exciting

Knowledge

Learned

Energy

Positive

Goodness

Helped

Results

Productive

Implementing the Six Sigma Business Scorecard requires a
total leadership approach. It requires a balance between production and innovation, productivity and creativity, management
and leadership, cost and revenue, personal and professional, and
profitability and growth. In the world of business, the requirements for leadership have changed over time. Instead of managing material and labor, the leadership needs to challenge
information and minds. This requires empathetic and thinking
leaders who can use objective and subjective measurements
for a sustainable value to stakeholders.
The Six Sigma Business Scorecard is a measure of tangible
and intangible accomplishments, just like a combination of
profits and growth. Similarly, leadership involves a combination
of hard and soft skills. Leaders need to find a personally suitable way to maintain a balance between knowledge and goodness, wealth and health, tangibles and intangibles, and profits
and growth.
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SIX SIGMA BUSINESS
SCORECARD
VALIDATION

he Six Sigma Business Scorecard was developed to monitor
growth and profitability through a set of measurements
applicable in today’s business environment. Competitive
pressures, customer expectations, and the role of knowledge
management require that businesses establish practical measurements that add value to the business. The Six Sigma
Business Scorecard provides a framework and a set of initial
measurements based on my 20 years of research, experience,
and observations as an engineer, a manager, a leader, and a
consultant working with about 100 business organizations.
The Six Sigma Business Scorecard can be used both internally by businesses for performance improvement and externally
as a leading Business Performance Index (BPIn). The index is
based on the business’s real performance rather than the market’s perception of that performance. The BPIn should provide
greater confidence in corporate performance because it is
based on more complete information instead of on just financial information.
The main differences between the Six Sigma Business
Scorecard and other corporate performance measurements are
that it requires increased involvement and accountability of the
leadership, it emphasizes management’s responsibility for
achieving a dramatic rate of improvement, and it encourages
employees’ intellectual involvement for innovation. The Six
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Sigma Business Scorecard has been balanced for cost and revenue, growth and profitability, internal and external research
and development, objective and subjective measurements,
human and material resources, production and nonproduction
processes, and management and employees. The measurements
are designed to monitor the corporate performance effectively.
Through discussions with professionals in industry and academia and analysis of data for DOW 30 companies using criteria
for America’s Most Admired Companies at Fortune magazine’s
website, we validated the effectiveness of the Six Sigma Business
Scorecard. Accordingly, companies are rated based on eight criteria: innovation, financial soundness, employee talent, use of
corporate assets, long-term investment value, social responsibility, quality of management, and quality of products and services.
The data were manipulated in a proprietary manner to apply
BPIn measurements to the Dow 30 companies using empirical
guidelines. In addition to identifying areas for improvement, the
intent was to apply the Six Sigma Business Scorecard measurements at the CEO level and determine the corporate Six Sigma
level for the Dow 30 companies as a benchmark.

THE 10 BPIn MEASUREMENTS
The 10 BPIn measurements are listed in Figure 12-1. All seven
categories of the Six Sigma Business Scorecard are represented
in the BPIn measurements. Initially, subjective measurements,
such as Employee Recognition and Employee Involvement,
appear difficult to measure. After all, the data for such measure-

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

BPIn Measurements
Employee Recognition
Profitability
Rate of Improvement in Process Performance
Recommendations per Employee
Total Spend/Sales
Suppliers’ Defect Rate
Operational Cycle Time Variance
Operational Sigma
New Business/Total Sales
Customer Satisfaction

FIGURE 12-1.

Ten BPIn measurements.
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ments often do not exist in most companies. In addition, many
corporations neglect to measure the rate of improvement,
even when it could have been measured.

1. EMPLOYEE RECOGNITION (PERCENTAGE OF
EMPLOYEES RECOGNIZED BY CEO)
Employee recognition is public acknowledgment that inspires
employees to perform better and find innovative solutions to
their daily challenges at work. Employees value recognition
from a CEO who is admired at a much higher level than the
supervisor. This measurement creates a mechanism for a company leader to interact with employees positively. This leadership recognition may include CEO awards, lunch with the
CEO, a day with the CEO, or a banquet with the CEO. The
ownership for this measurement resides with the CEO or equivalent leadership. The more the CEO recognizes employees’ contributions, the more motivation employees gather to energize
themselves and contribute.
To encourage employee recognition from the top leadership,
this measure counts the percentage of employees recognized by
the top leadership. Many organizations do not measure the
extent of employee recognition, considering it trivial. Given its
benefits in terms of happier employees, however, this view is misguided. That’s why the Six Sigma Business Scorecard requires
leadership to establish a process to track employee recognition.
Although some businesses may resist doing so at first, the higher
business performance that results from the employees’ increased
intellectual involvement makes it worthwhile. Some CEOs may
think employee recognition doesn’t contribute to the company’s
bottom line, not considering how their appreciation of their
employees’ contributions can lead to significantly more and better efforts that are critical for productivity and innovation.

2. PROFITABILITY (PERCENTAGE OF NET INCOME)
The profitability measure is a financial gauge of a company’s
bottom-line performance. The CEO or equivalent representative
is directly responsible for profitability, which, in simple terms, is
equal to the total revenue minus the total expenses. Profitability
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is an existing measure for all companies and requires no additional effort to collect.
Being profitable is the final measure of the success of a
business. Sometimes business growth is achieved at the cost
of profitability. However, without a profitable performance, no
business, regardless of its size, can survive very long. The challenge is to sustain profitability over a long period without sacrificing business growth.

3. RATE OF IMPROVEMENT IN PROCESS PERFORMANCE
The rate of improvement measure reflects the latest requirement
for a business to stay ahead of the competition. Today, the performance level itself is not as important as the rate of improvement
in performance. Conventionally, business leaders have been satisfied to establish a process performance improvement rate of 10 to
15 percent. Because of bureaucracy and inaccuracies in the measurement system, however, employees rarely see any impact when
process performance improves only 10 to 15 percent.
In the Six Sigma culture, the rate of improvement in
process performance may be planned for as much as 90 percent
improvement per year. Given the competitive business environment and the race to win market share, a manager’s primary
responsibility must be to achieve the rate of improvement goal
rather than merely to sustain a department. This aggressive
goal for rate of improvement forces management to seek innovative ideas from employees in order to achieve dramatic
improvement. This approach mandates continual reengineering
of processes for profitability and growth.

4. RECOMMENDATIONS PER EMPLOYEE
Intellectual involvement of employees is a critical measure for
the growth of the company. The leadership strives to inspire
innovation through offering support and communicating
expectations. Leadership provides that support through
employee recognition and inspires high expectations by setting
an aggressive rate of improvement goal. Many superior companies find ways to encourage innovation. Some companies share
the savings reaped from employee recommendations, others
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provide financial incentives for submitting recommendations,
still others offer personal recognition from the executive for
participating in the recommendation program, and some distribute recognition and rewards for employees who publish
articles or submit an innovation for a patent.
The intent is to maximize the intellectual involvement of
employees in improving processes and developing new products
or services that will contribute to higher profitability and
growth. The Six Sigma Business Scorecard guidelines for this
measurement were set to facilitate this process; however, a
company may implement a different guideline that better
meets its needs in encouraging employee participation. For
example, employees can be encouraged to submit a recommendation or two every quarter.

5. TOTAL SPENDING/SALES
The total spending per total sales can be easily measured initially as a ratio of cost of goods sold to revenue. This is an
existing measurement that corporations already collect. In
many cases, however, this measure is used in its absolute
terms instead of reviewing it with respect to revenue. The ratio
provides a better indicator when it is monitored in relation to
its impact on profitability. The objective is to continually
reduce the ratio of the cost of goods sold to revenue.

6. SUPPLIERS’ DEFECT RATE
Suppliers are a critical part of a company’s success. During the
past 15 years, corporations have consolidated their supplier base
to reduce variation, but this approach can lead to dependency
on a small group of vendors. Instead of simply supplying some
parts or services, suppliers have become partners in their customers’ success. This increased dependency means that the
suppliers’ performance must be monitored as an internal
process to ensure customer satisfaction.
On the Six Sigma Business Scorecard, the quality of suppliers’ parts or services is measured in terms of Sigma through
the use of Defects per Unit (DPU) for products and Errors per
Order (EPO) for services. The number of opportunities for
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error is determined according to the number of parts and
processes for products and the number of processes and
entries, in financial reports or purchase orders, for services. If
the DPU or EPO is not tracked, yield numbers can be used to
estimate the DPU from
DPU  ln(yield)
In the absence of any supplier performance data, a business
can look into approximating the measure by using the total
credit requested from suppliers.

7. OPERATIONAL CYCLE TIME VARIANCE
In addition to quality, suppliers’ responsiveness in meeting customer requirements is a critical measure of customer satisfaction. The normal measure for monitoring on-time delivery is to
compare the actual delivery time to the customer’s required
delivery time. For internal operations, however, the cycle time
measurement tracks various segments of the operation,
including the following:
Total cycle time  Time between receiving the customer
order and payment
Lead time  Time between placing the order and
receiving the shipment
Process cycle time  Total time required to complete a
process cycle
Production cycle time  Total time required to receive the
material on dock and ship the product
Considering the above descriptions of various cycle times or
response times, businesses can establish their own internal goals
that will vary from company to company. The Operational
Cycle Time Variance is a measure of deviation from the
planned cycle time. This measure requires that a business
establish internal goals for cycle time reduction similar to the
other performance objectives. To achieve total customer satis-
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faction, an organization must supply what the customer loves
to have and deliver it when the customer wants it.

8. OPERATIONAL SIGMA
The operational Sigma measurement requires that each process
in an organization be executed well. In other words, each
process must demonstrate a measure of goodness. In addition,
the complexity of each process must be established in terms
of opportunities for error. The measure allows determination of
DPU and DPMO at each process. Based on the Opportunities
for Error and the DPMO, the Sigma level can be estimated.
To determine the overall Sigma level, a business adds all
its DPUs for individual processes to calculate the total DPU
(TDPU):
TDPU  DPU1  DPU2  DPU3  . . .  DPUn
Given the TDPU and the number of opportunities for error
the final product or service can have from the customers’ perspective, the business can then determine its overall Sigma level.
The method of counting the number of opportunities is often a
source of much debate, since an increase in the number of opportunities tends to improve the Sigma level. However, this inflation
of opportunities for improvement runs counter to the intent of
continual improvement. As a matter of fact, the goal should be to
reduce the number of opportunities in order to reduce the DPU.

9. NEW BUSINESS/TOTAL SALES
No business can remain profitable without growth, and no
business can sustain growth without being profitable. For a business to do well, business growth must be managed as a process
and monitored for performance. A growth officer should be
appointed to ensure that new opportunities are created for
growth. The growth officer’s role is to manage internal as well
as external research and development processes.
The ratio of new business to total sales is an excellent measure demonstrating growth in new areas. Business growth may
come from current customers, but growth due to increasing
dependency on one or two customers is prone to volatility
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because it ties the health of the business directly to the state
of its customers’ businesses. To reduce the risk of excessive
dependence on one customer or a few customers, businesses
must set goals to diversify the client base and grow the revenue base. The new business/total sales ratio is a measure of
growth and includes the business received for new products or
from new customers.

10. CUSTOMER SATISFACTION
Customer satisfaction is a measure of the customers’ perception
of the quality of products or services they purchase. Surveys are
good tools to measure customer satisfaction. Most companies
perform their own customer satisfaction surveys. Sometimes
third parties, such as trade associations, conduct customer
satisfaction surveys within specific industries.
An organization must conduct customer satisfaction surveys
to assess customers’ future requirements and their experience
with the products or services received. Surveys can also be used
to create or earn customers’ goodwill. Well-designed customer
surveys must have questions designed to learn about customers’ needs, likes, and preferences—not just about specific
product or service requirements. The intent should be to learn
about customers’ experiences and their willingness to explore
a deeper relationship with the company. Businesses should try
to solicit this information through various communication
media, including the customer survey.

APPLICATION OF BPIn TO DOW 30
COMPANIES
The BPIn measurements were estimated for the Dow 30 companies based on public information as well as estimates of the
performance of these companies. The measurements are displayed in Figures 12-2, 12-3, and 12-4.
Figure 12-2 lists all measurements (M1 through M10) and
assigned values for the Dow 30 companies arranged in
descending order of BPIn, or the corporate wellness index.
Company names have been removed to protect confidentiality
and privacy of information. The BPIn varies from 53.6 to
84.3. The measurements for Employees’ Recognition, Rate of

irmgn.ir
SIX SIGMA BUSINESS SCORECARD VALIDATION

199

Improvement, Suppliers’ Performance, and Customer
Satisfaction were estimated. The other measurements were
derived from available online information or annual reports.
In Figure 12-3, BPIn measurements were used to calculate
DPU, DPMO, and the Sigma level. The Sigma level varies
between 3.06 and 4.02, with a corresponding improvement
rate of 90 percent in DPMO. The correlation between profitability and BPIn is about 70 percent, and the correlation
between the profitability and DPMO is over 75 percent. The
correlation between the DPU and DPMO varies based on
organizational complexity, measured in terms of the number of
executive decision makers.
Figure 12.4 shows that the median Sigma level is 3.61,
which means that 50 percent of the companies are below
3.61 and 50 percent are above. The median DPMO is about
M1
10.94
9.6
11.13
11.09
11.36
11.82
9.95
10.92
10.28
10.91
11.69
9.32
10.08
10.52
9.87
10.5
10.95
10.19
11.42
10.22
9.36
9.81
9.95
11.64
8.49
9.05
9
9.39
9.81
9.39

M2
15
15
13.5
15
13.5
13.5
12
15
13.5
15
12
12
13.5
15
12
15
9
9
13.5
12
12
12
9
4.5
15
4.5
0
4.5
0
0

FIGURE 12-2.
by BPIn).

M3
15.94
15.42
15.54
14.66
14
14.6
15.48
14.36
15.94
13.96
14.96
15.84
14.44
13.36
15.08
12.78
15.18
15.74
13.48
13.2
13.48
12.2
14.48
11.06
6.48
11.82
12.84
9.96
10.5
10.26

M4
8.06
8.16
7.88
7.14
7.6
7.91
8.7
7.19
8.29
6.73
7.76
7.79
7.06
6.95
7.77
6.95
7.31
6.97
6.7
7
6.72
6.59
6.41
5.5
3.67
6.39
6.27
5.66
5
5.17

M5
5
5
3.75
4.5
2.5
2.5
2.5
4.5
5
4.5
2.5
2.5
1.5
1.5
1.5
1.5
1.5
1.5
1.5
2.5
1.5
1.5
1.5
1.5
2.5
1.5
1.5
1.5
3.75
1.5

M6
4.9
4.83
4.93
4.83
4.92
4.89
4.93
4.85
4.86
4.88
4.92
4.88
4.88
4.84
4.86
4.84
4.87
4.82
4.67
4.83
4.81
4.88
4.91
4.87
4.74
4.81
4.84
4.79
4.82
4.76

M7
2.5
5
4.5
4.5
4.5
4.5
4.5
3.75
1.5
3.75
3.75
5
5
5
5
5
5
5
5
2.5
5
5
5
5
5
5
5
5
3.75
5

M8
3.77
3.84
3.78
3.24
3.95
3.37
4.22
3.41
3.54
3.59
3.95
3.04
4.35
3.47
3.6
4.38
3.84
4.38
3.5
3.57
3.77
3.37
3.24
3.89
3.78
3.66
3.55
2.52
3.59
4.03

M9
8.08
7.22
7.6
6.52
8.81
7.7
8.6
6.42
7.38
6.36
7.64
6.23
7.06
6.63
6.85
6.3
7.03
7.7
5.04
6.61
6.12
6.33
6.34
5.78
4.21
5.97
6.39
5.28
5.08
4.96

M10
9.8
9.66
9.86
9.67
9.83
9.79
9.87
9.69
9.72
9.77
9.84
9.77
9.75
9.68
9.72
9.67
9.74
9.64
9.34
9.66
9.62
9.76
9.81
9.74
9.47
9.61
9.67
9.57
9.65
9.51

BPIn
84.3
83.44
83.04
81.48
81.23
81.23
80.9
80.34
80.25
79.8
79.32
77.28
77.15
77.06
76.42
76.12
74.44
74.02
73.16
72.06
72.02
71.99
71.53
63.42
62.48
62.01
59.1
58.89
55.86
53.59

Estimated BPIn measurements for Dow 30 companies (sorted
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Profitability
10.82
7.18
4.86
17.64
29.04
17.17
8.89
9.52
8.99
3.03
4.86
0.57
6.55
17.1
10.87
11
3.97
5.68
5.81
3.94
19.75
15.78
15.26
6.95
–0.63
0.34
0.9
14.68
–4.57
–0.42

BPIn
81.23
77.28
80.9
84.3
83.44
80.34
81.23
83.04
77.15
74.02
71.99
63.42
72.06
76.12
80.25
73.16
74.44
76.42
79.32
71.53
79.8
81.48
77.06
72.02
55.86
62.01
58.89
62.48
53.59
59.1

DPU
0.2078
0.2578
0.2119
0.1708
0.181
0.2189
0.2079
0.1859
0.2594
0.3008
0.3287
0.4554
0.3277
0.2729
0.22
0.3125
0.2952
0.2689
0.2317
0.3351
0.2257
0.2048
0.2605
0.3282
0.5822
0.4778
0.5296
0.4704
0.6238
0.5259

Executives
36
39
30
24
25
22
19
17
21
22
23
32
23
16
13
18
16
14
12
17
11
10
12
14
24
16
16
12
16
9

DPMO
5,773.5
6,610.1
7,064.8
7,267.7
7,239.3
9,950.5
10,778
10,935
12,352
13,674
14,289
14,230
14,249
17,056
16,924
17,361
18,449
19,207
19,310
19,711
20,515
20,484
21,712
23,871
24,260
29,862
33,098
39,198
38,986
58,435

Sigma
4.02
3.98
3.95
3.94
3.94
3.82
3.79
3.78
3.74
3.7
3.68
3.68
3.68
3.61
3.61
3.6
3.58
3.57
3.56
3.56
3.54
3.54
3.52
3.48
3.47
3.37
3.33
3.25
3.25
3.06

FIGURE 12-3. Estimated BPIn and Sigma performance of Dow 30 companies
(sorted by Sigma level).

17,000 and DPU is 0.27. The median number of executives
making strategic decisions in a large corporation is 17. When
a company starts implementing Six Sigma methodology and uses
the Six Sigma Business Scorecard to measure its performance,
initial measurements provide a benchmark of its performance, which the company can use to develop a plan to
improve performance. A Sigma level of 3.61 is close to its
expected statistical value before initiating the Six Sigma strategy.

CORRELATION BETWEEN BPIn AND
PROFITABILITY PERFORMANCE
Finally, Figure 12-5 demonstrates the correlation between
profitability and BPIn. The correlation appears to be strong
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Measurements
Average
Range
Median
M1
10.29
3.33
10.2
M2
10.85
15
12
M3
13.57
9.46
14.18
M4
6.91
5.03
6.99
M5
2.53
3.5
2
M6
4.85
0.26
4.85
M7
4.47
3.5
5
M8
3.7
1.86
3.72
M9
6.61
4.6
6.47
M10
9.7
0.53
9.71
DPU
0.3
0.45
0.27
DPMO
19,095
52,662
17,209
Sigma level
3.62
0.96
3.61

FIGURE 12-4. Summary of BPIn measurements for Dow 30 companies.

Profitability vs. BPIn
90.00
80.00
70.00

BPIn

60.00
50.00
40.00
30.00
20.00
10.00
0.00
–10.00
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0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00
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FIGURE 12-5.

BPIn and profitability scatter plot.

and should improve over time as the business streamlines its
operations and closely monitors its processes for continual
improvement. The Six Sigma Business Scorecard measurements used in BPIn include measurements for leadership,
managers, employees, sales, purchasing, service, innovation,
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service, responsiveness, and execution of improvement strategies. The strong correlation between profitability and performance using BPIn proves that BPIn can be used as a leading
indicator of the corporate profitability. By improving performance and monitoring with Six Sigma Business Scorecard
measurements and BPIn, leadership can guide the corporation
for balanced growth and profitability over time.
The corporate DPMO and associated Sigma level would be
significantly affected if either the number of executives reporting to the CEO or COO or the corporate performance were to
change dramatically. Because the executives count cannot be
increased much for economic reasons, the focus must be to
improve the corporate performance dramatically. The comprehensiveness of the BPIn measurements and Six Sigma
Business Scorecard categories requires improvement in all
aspects of business or a balanced approach throughout the
corporation. This makes the Six Sigma Business Scorecard a
more robust measurement methodology as it is not sensitive to
minor variations in corporate performance. The leadership can
spend more resources on improving processes rather than let
the measurement methods distract from performance. Such
improvement is deep-rooted, sustainable, and cost-effective.
The minimum and maximum BPIns appear to be 40 and
99 percent, respectively, based on the Six Sigma Business
Scorecard methodology. The 1 percent below the level of perfection is planned as an incentive to improve relationships
with customers. The Sigma levels associated with minimum
and maximum BPIns depend on the number of executives in a
corporation. The best Sigma level for a Dow 30 company
could be about 5, and the worst-case Sigma level could be 2.8
without a significant change in operating conditions. However,
the Sigma levels could be different under worst or best cases
due to variations in the number of executives responsible for
making decisions, or representing accountability for corporate
failure or success. The primary objective of implementing the
BPIn is to continually improve corporate performance and
realize maximum benefits for stakeholders.
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C H A P T E R
T H I R T E E N

INTEGRATING THE
SIX SIGMA BUSINESS
SCORECARD AND
QUALITY
MANAGEMENT
SYSTEMS

he ISO 9000 standards have been practiced worldwide for
about 15 years. Based on common standards of performance, they were created to harmonize trade among countries.
The standards included the best practices commonly used in
successful organizations. The standards were released in 1987
and first revised in 1994. The main purpose of the 1994 revisions was to the clarify requirements. The second revision, the
ISO 9001:2000 standards (released at the end of 2000),
incorporates more comprehensive changes based on the experience gained through worldwide implementation.
The intent of the ISO 9000 standards has stayed the same
since their inception—to promote quality thinking and utilize
best practices throughout organizations. They enable a business
to implement effective business processes so it can provide
products or services that meet customer-specified requirements. The quality thinking requires that each process be
managed such that it performs as well as needed to meet customer requirements. To know how well a process is performing,
the business must verify its performance at appropriate points
throughout operations. Then if a product or service does not
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meet the customer requirements, it can investigate causes of
nonconformity and initiate appropriate corrective action.
To implement such an accountability system consistently
worldwide, the International Organization of Standardization
(ISO) released the standards through its national bodies of
member countries. The registration architecture is shown in
Figure 13-1. As the diagram indicates, several organizations
play roles in ensuring effective implementation of the standards. Challenges are experienced at every level—with the most
significant one being the auditor level. The auditor must ensure
that the requirements of the standards were implemented effectively and complied with consistently. Given that assessment of
compliance is easier than assessment of effectiveness, auditors
often focus on compliance more heavily than on effectiveness.

FIGURE 13-1.

Organizational structure for ISO 9001 certification.
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Accordingly, corporations seeking ISO certification adopted
the mantra of consistency—Do what you say, and say what you
do—but changed it to mean Document what you do, irrespective
of its effectiveness. Though incorrect in principle, that is what
happened. As a result, organizations saw little measurable
benefit of the ISO 9000 system on their bottom line. When
the ISO 9001:2000 standards were revised in 2000, they were
revised to promote effectiveness over compliance.
Apart from the ISO 9000 standards, the QS-9000 and the
Malcolm Baldrige Award guidelines included requirements for
customer satisfaction and continual improvement. Those two
requirements have been added to the ISO 9001:2000 standards.
The ISO 9001 standards now include effectiveness measurements, continual improvement, data analysis, and customer
satisfaction.
The quality management system requirements of ISO
9001:2000 state, “The organization shall establish, document,
implement and maintain a quality management system and
continually improve its effectiveness in accordance with the
requirements of this International Standard.”
To accomplish the above requirements, the activities
include
●

●
●

●

●
●

●

Identifying the processes needed for the quality management system
Establishing the sequence of these processes
Determining criteria and methods to ensure effectiveness of
these processes
Ensuring the availability of information necessary for monitoring these processes
Measuring and analyzing these processes
Implementing actions to achieve continual improvement of
these processes
Ensuring control over outsourced processes

Based on the measurements of the quality management
processes, ISO 9001:2000 requirements assert that the orga-
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nization shall analyze appropriate data to demonstrate the
suitability and effectiveness of the quality management system,
as well as to determine opportunities for continual improvement
of the effectiveness of the quality management system.

SIX SIGMA METHODOLOGY FOR
CONTINUAL IMPROVEMENT
Six Sigma uses the DMAIC methodology for dramatic improvement. The DMAIC methodology consists of five steps: Define,
Measure, Analyze, Improve, and Control. It uses tools such as
Kano’s quality chart to highlight customers’ real expectations
as well as stakeholders’ analysis to align resources in the theater
of operations. The DMAIC methodology uses additional tools
such as the SIPOC chart (Suppliers, Inputs, Process, Outputs,
and Customers), multivary analysis to isolate process problems,
design of experiments to improve, control charts to maintain,
and Cp and Cpk to measure capability (Cp is a measure of process
capability, and Cpk is a measure of process performance).
The DMAIC methodology can be used to fulfill the continual improvement part of the ISO 9001 requirements. The
objective is to establish a baseline to define opportunities for
improvement, measure process effectiveness to quantify the
magnitude of the problems, analyze data to investigate the root
causes of the problems, apply necessary experimental techniques to improve the process, and monitor techniques to sustain the process effectiveness and improvement.

SIX SIGMA BUSINESS SCORECARD
FOR EFFECTIVENESS
The Six Sigma Business Scorecard consists of measurements
for various leadership and operational processes specified as
quality management processes in the ISO 9001:2000 standards.
To establish measurements for effectiveness that meet ISO
9001 requirements, it is necessary to construct a business
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process flowchart, identify key processes, establish criteria for
effectiveness, and determine measurements for effectiveness.
The Six Sigma Business Scorecard consists of the seven categories listed below:
1.
2.
3.
4.
5.
6.
7.

Leadership and Profitability
Process Management and Improvement
Employee Innovation
Purchasing and Supplier Management
Operational Excellence
Sales and Distribution
Service and Growth
The corresponding 10 key measurements include

1. Employee Recognition
2. Profitability
3. Rate of Improvement in Process Performance
4. Recommendations per Employee
5. Total Spending/Sales
6. Suppliers’ Defect Rate
7. Operational Cycle Time Variance
8. Operational Sigma
9. New Business/Total Sales
10. Customer Satisfaction
These measurements focus on purchasing, sales, customer
satisfaction, rate of improvement, operational excellence,
innovation, and profitability (the ultimate measure of business
effectiveness). The Operational Excellence category includes
the remaining key business processes. The Six Sigma Business
Scorecard can therefore be a great mechanism for implementing
effectiveness measures in a quality management system and can
make the ISO 9001:2000 a value-added system by improving
the corporate performance.
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INTEGRATING THE SIX SIGMA BUSINESS
SCORECARD WITH ISO 9001
To integrate Six Sigma and ISO 9001 requirements, business
leaders must understand how the ISO 9001 standard on performance will affect various elements of the business. The Six
Sigma Business Scorecard can be used to identify key business
processes, establish measures of performance, and link those
measures to the profitability of the company. As required by
the ISO 9001 standard, therefore, a procedure must be established to list a final set of measurements, collect necessary data,
analyze data, identify opportunities for improvement, and formalize improvement action using the corrective action system.
Once the measurements are established, reviews of performance levels and trends become part of the management
review meeting. During this review meeting, performance
against planned goals is discussed, and any necessary actions
to achieve continual improvement goals are implemented.
To benefit from the Six Sigma methodology and comply with
the continual improvement requirements of the ISO 9001
standards, businesses must apply the methodology economically.
Improvements to products or services need to be linked to corporate profitability. The improvements must be accomplished
in a cost-effective manner and only if benefits outweigh the
cost. In addition, businesses need to be sure they have a
process for sustaining improvements.

COST CONTAINMENT
The Six Sigma Business Scorecard attempts to address concerns
about implementing Six Sigma economically. The methodology
requires a top-down approach driven by the corporate strategy.
When the top-down approach is combined with the tactical
approach of Six Sigma, powerful results are achieved. To
achieve the real improvement possible with the Six Sigma
Business Scorecard, one of the first tasks that needs to be
undertaken is a business opportunity analysis. This will enable
the business to identify the best projects to tackle for
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improved profitability. The tangible benefits realized by the
company may include reduced waste, lower reprocessing and
warranty costs, increased margins and hence improved profitability, and lower investment in working capital. In addition,
intangible benefits can be gained through an ingrained culture
of customer and quality focus.
Currently, the Breakthrough strategy of implementing Six
Sigma requires a significant initial expense for training corporatewide Executives, Champions, Green Belts, and Black Belts
in Six Sigma awareness and methodology. Companies that
have committed to significant training corporatewide without
proper planning struggle to identify projects that will allow them
to achieve any return on the investment. The goal of Six Sigma
is to achieve the highest quality at the lowest cost. The costs
of implementing the Breakthrough methodology are estimated
to break down in the following way: communication (1 percent),
recognition (4 percent), planning (5 percent), organizational
restructuring (10 percent), project implementation (30 percent), and training (50 percent).

THE IMPROVEMENT METHODOLOGY
The Six Sigma improvement methodology incorporates a
review of strategic alignment and an analysis of the benefits and
costs involved, which addresses some of the concerns mentioned above. The six-step approach is shown in Figure 13-2.
Step 1: Perform Opportunity Analysis. As discussed earlier,
this critical step is often overlooked. Improving quality adds
some costs—test equipment, inspections, improvements to
processes, higher-quality materials, etc. To ensure that the quality improvement initiative will add value to an organization,
comparing the additional costs to the benefits to be gained is
critical. Only if benefits outweigh the cost should the initiative
be pursued. The benefits typically include lower costs due to
less scrap and fewer errors, defects, or returns; increased revenues due to being able to charge a higher price for a superior
product or service; or revenue growth through increased sales.
To make this step a periodic activity, businesses are encouraged to conduct quarterly analyses of data from a variety of
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6. Enhance
and Sustain

1. Perform
Opportunity
Analysis

5. Manage
Change

Six Sigma

4. Analyze
and Improve

2. Establish
Goals

3. Crossfunctional
Buy-in

FIGURE 13-2.

Six Sigma improvement methodology.

sources. They might look at customer feedback, internal audit
findings, corrective and preventive action analysis, internal
rejects, capability analysis, repair and rework data, suppliers’
performance, innovation, rate of improvement, and employee
feedback. Such analysis can help the business to reprioritize
opportunities for improvement and realign the company with
business objectives. Some of the process improvement projects may very well be considered preventive actions. ISO
9001 standards require that organizations take preventive
actions. The business opportunity analysis must identify projects that will lead to an increase in profitability by improving
processes and reducing wastes in the operations that eat up
the profitability.
Step 2: Establish Goals. The key to successfully achieving
continual improvement is the ability to establish business performance goals and communicate clearly to everyone involved.
Using a business scorecard framework, management identifies
goals in each area. While most companies continue to give
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financial objectives much greater weight than any other areas,
meeting goals in all areas is extremely important for sustained
financial success. In the ISO 9001:2000 framework, continual
improvement goals are set for products and processes.
Therefore, companies that use ISO 9001 must set goals that
involve processes and product characteristics that will
enhance customer satisfaction and lead to reduction in waste.
Step 3: Ensure Cross-functional Buy-in. The next step is
to align the operational initiatives to the departmental objectives. The management team must look at the impact the
objectives will have on various departments, how different
departments will be involved, and the resources required to
accomplish the continual improvement goals. The role of Six
Sigma gets defined at this point. Whether it is implemented
with the intent to reduce cost (increase profits), enhance customer satisfaction, or optimize process efficiency, the Six
Sigma methodology can be adapted to play a role and help
achieve desired results.
As Six Sigma is integrated in the ISO 9001:2000 infrastructure, awareness training for all employees must be conducted to ensure a common understanding of the revised standards’ new emphasis and the role of Six Sigma methodology.
The amount of training needed is a big concern for many
companies. Based on the success of various Six Sigma initiatives across the industries, Green Belt training supported by a
few in-house or outsourced Black Belts is the way for most
companies to proceed. Most problems can be solved using the
tools taught in Green Belt training.
A Green Belt program, one to two weeks long, enables participants to understand and apply Six Sigma concepts. The
Green Belt program is designed to teach the DMAIC methodology. The course incorporates the practical statistical and
graphical tools to improve processes. Typically, the Green Belt
curriculum includes the following:
Green Belt Training Contents
Understanding Six Sigma
Six Sigma Methodology
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Define
Measure
Analyze
Improve
Control
Six Sigma Measurements
Implementing Six Sigma
Roles to Play
Champion
Black Belt
Green Belt
Monitoring Project Progress
Step 4: Analyze and Improve. Once you have screened the
initiatives to include only the ones that show the promise of
increasing shareholder value, the next step is to perform a
detailed analysis of the problem. This step leverages the
robust analytical framework offered by the Six Sigma methodology to achieve breakthrough results. Additional activities
include establishing short- and long-term performance measures and improvement targets.
Simple tools, such as the cause-and-effect diagram, regression analysis, multivary charts, and Pareto analysis, can be
used to look for root causes of the problem. If necessary,
experiments can get to the bottom of the problem. Once the
causes are identified, the possible process changes are examined based on process knowledge and experience. The revised
process is validated before implementing changes. Many companies make the mistake of overlooking the validation step in
the rush to implement the process changes. When making
changes to processes, businesses must look at various
approaches beyond current practices in order to develop a
breakthrough solution. In other words, some innovation must
occur in creating the new process in order to realize dramatic
improvement in the process output.
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Step 5: Manage Change. Step 5 involves planning to ease
the organization’s transition to the new performance levels.
This step also involves identifying the resources required to
make the change and considering how the change will be
introduced with the least amount of disruption to current
operations. It involves detailed evaluation of changes required
across five key dimensions—material, methods, machines,
skills, and technology. Employees will need training to successfully implement the new processes.
Step 6: Enhance and Sustain Performance. Many initiatives
meet their demise as they become one-time improvement programs. The company’s performance tends to return to its previous levels once the focus on improvement is removed. The
best way to keep process improvement continual is to monitor
process performance accurately and in a timely manner. In
addition, recognizing successes is another way of sustaining
the rate of improvement. The growth officer should utilize a
companywide database to record process improvement activities,
lessons learned, tools used, and results achieved. Sharing this
information freely with everyone can create new ideas, facilitate learning for growth, spark new solutions, and create new
value propositions.

STEPS TO INTEGRATE SIX SIGMA AND
ISO 9001
To integrate Six Sigma into a company’s ISO 9001 quality management system, a corporatewide initiative must be established
for positive impact on the bottom line. The following steps can
provide some guidance for integrating Six Sigma and ISO 9000:
1. Identify opportunities for improvement based on an analysis of data from purchasing, customers, processes, internal
audits, corrective actions, and management reviews.
2. Commit to applying the Six Sigma methodology through
the ISO 9000 system.
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3. Create a vision for the Six Sigma initiative.
4. Revise the quality policy to demonstrate commitment to
continual improvement using the Six Sigma methodology.
5. Identify procedures that will be affected by the integration of Six Sigma and an ISO 9001 quality management
system. This may include Management Review, Continual
Improvement, Corrective Action, and the Quality Manual.
6. Establish a training plan for all employees, including the
leadership, to make sure everyone is aware of the ongoing
initiative.
7. Determine the need for Green Belt and Black Belt training based on the projects or opportunities that have been
selected for action.
8. Select individuals for the appropriate training. Normally
Green Belt training lasts one to two weeks, while Black
Belt training may last two to five weeks. In either case
participants are advised to identify current projects on
which to work.
9. Hire a training firm to facilitate the learning. The focus
of the training is more on application than on skill
development.
10. Hire a proven mentor with hands-on experience in successful problem solving—someone who is skilled in using
the various tools and problem-solving methods in the Black
Belt curriculum. Look for someone with the leadership
skills necessary to bring out the best innovative solutions
for dramatic improvement.
11. Assign very clear responsibilities for improvement and
successful implementation of process changes.
12. Recognize teams and individuals who brought about
dramatic improvement and achieved excellence.
13. Consider promoting people who demonstrably produce value
or who show success to growth positions in the company.
14. Monitor progress in the management review meetings,
and sustain the improved results and the Six Sigma
methodology for new projects.
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CONDUCTING GOOD INTERNAL AUDITS
Besides establishing measurements and goals for dramatic
improvement, the key quality management process that must
exist in the ISO 9001:2000 paradigm is auditing first for
effectiveness and then for compliance (instead of auditing
just for compliance). To assess implementation of ISO
9001:2000 in an organization, the lead auditors, as well as
the internal auditors, must look into both effectiveness and
compliance.
The compliance aspect of the audits gained priority early
on because the excessive emphasis on documentation made
it easy to check. Having a priority on compliance keeps
the audit specific, objective, and unchallenged. However, the
ISO 9001:2000 standards’ focus on effectiveness, reduced
emphasis on documentation, and increased leverage for the
auditee gives auditors a new challenge. To conduct audits
that will truly be useful to the organization, the auditor must
be experienced in performing audits well, proven in working
in his or her chosen industry, and motivated to make a positive difference.
Good auditors are driven to make a difference in their
auditing jobs. They learn quickly to analyze many different
processes for their inputs, methods, outputs, and intent of use.
Auditors must also be able to ask questions about how the user
is trying to improve the process in terms of cost, cycle time,
and quality. After systematically assessing the compliance of a
process in terms of inputs, process steps, and outputs, the
auditor must ask questions that relate to the soundness of
the process (i.e., how well the process works).
Does the process produce the desired results? If it does
not, the auditor must be able to probe further to guide the
operator or the user in seeing what has gone wrong. If the
auditor can help a user to understand the process better, identify disconnects in the process, and recognize opportunities
for changing the process for the better, then the auditor has
performed a good job. The interesting point is that in such
audits, the auditee is the one who discovers noncompliances
(with the auditor’s help, of course).
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BENEFITS OF INTEGRATING ISO 9001
AND SIX SIGMA
●

●

●
●
●

●

●
●

●

Forces leadership to make the ISO 9001 quality management
system a tool for improving the profitability
Reorients the leadership in understanding the ISO 9001 system as a bureaucratic paper monster to a value-added tool
for running the business
Promotes dramatic process improvement results
Builds on previously learned tools
Links performance to profitability, thus creating opportunities
for sharing benefits with employees
Forces leadership and employees to think outside the box
and to set aggressive goals
Requires innovation for achieving planned results
Creates excitement about the corporate quality initiative
instead of a test to pass for achieving certification
Boosts customer perception of the company, as Six Sigma
integrated with ISO 9001 is designed to produce superior
results and better customer service

The time has come to look at ISO 9001 or an equivalent
quality management system from the right perspective—as a
system promoting quality thinking in order to manage the
business for improving performance. The intent was lost in
the race to achieve a certificate, which led to frustration over
insignificant changes in performance. Companies adopted the
path of least resistance, and auditors conducted audits with
minimum aggravation for fear of losing clients or to gain more
clients by being an easy registrar.
Companies developed procedures to record what workers
did to achieve compliance to the standards’ requirements,
instead creating procedures that outlined what workers should
be doing to achieve expected results. Even internal auditors
conducted audits using standard checklists and found no noncompliances against the simple procedures they were auditing.
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In other words, ISO 9001 was implemented without its intent,
and this led to stagnant quality management systems that
companies longed to abandon. Such systems became boring
and burdensome to sustain.
With the continual improvement requirement added in
the revised version of the ISO standards, the intent to create
value is now explicitly stated. Six Sigma can facilitate the value
intent of ISO 9001:2000. Companies that are implementing
Six Sigma independently of the ISO 9001 infrastructure are
finding themselves wasting resources with redundant processes.
They are finding it difficult to maintain their Six Sigma initiatives. Teaming up with Six Sigma and the ISO 9001:2000
standards is the right choice.
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