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F r o m  t h e  C h a i r m a n

In previous issues of the Forum, I’ve talked about my experiences
with the Baldrige Criteria for Performance Excellence. This special
issue of the Forum deals with innovative systems in quality. The
changing nature of our profession as evidenced by the continual
refinement of the Baldrige Criteria over the past 15 years, and the
innovative systems and tools described on the following pages
requires us to continually renew and update our skills as quality
professionals. To that end, let me personally invite you to attend
QMD’s annual conference and 50th Anniversary Celebration. 

The 17th Annual Quality Management Conference:
Helping You Impact The Future

The 17th Annual Quality Management Conference will take
place at the Rosen Center Hotel in Orlando in late February 2005.
We’ll be offering courses February 21-23, and February 26-27. The
conference itself will take place February 24-25.

The Quality Management Conference will provide you with
“ready-now” tools and strategies to help you lead your organization
into the fast-approaching future. You’ll have many opportunities 
to learn from renowned leaders, practitioners and subject-matter
experts in a variety of formats. This year, the Quality Management
Division has partnered with ASQ’s Human Development &
Leadership and Healthcare Divisions to further expand your 
learning opportunities.

We’ve structured this great conference with a wide array of
courses, networking opportunities and events. During the week 
you can select from a variety of pre- and post-conference courses 
to meet your learning needs as you benefit from the experts.

Learning opportunities include:

• Renowned keynote speakers:
– Joel A. Barker, The Paradigm Man, 

Independent Scholar and Futurist
– Perry Minnis, Director Ethics, Compliance & 

Advisory Services, Alcoa
– Sr. Mary Jean Ryan, FSM, President/CEO, 

SSM Health Care, 2002 Baldrige Award Winner
– Ken Case, Oklahoma State University Chairman and

Past President of American Society for Quality

• Outstanding sessions on quality and organizational excellence

• Healthcare and Human Development & Leadership tracks

• Exhibitors with innovative products and services

On Wednesday, February 23, there will be a Welcome Reception
in the Exhibit Area to network and celebrate QMD’s 50th Anniversary.
Throughout the conference, the networking focal point will be the
Exhibit Area where a variety of quality-related organizations will
display, discuss and demonstrate products and services to support
your quality efforts.

A Spectacular Evening Event has been planned for Thursday,
February 24. You’ll have the opportunity to tour Kennedy Space
Center, participate in a networking dinner with the United Space
Alliance National Management Association, and hear a return to
flight presentation by former NASA astronaut and President/CEO
of the United Space Alliance, Michael McCulley.

The ASQ Certified Quality Manager, Certified Quality Engineer,
Certified Quality Auditor, Certified Quality Improvement Associate
and Certified Six Sigma Black Belt examinations will be held
Saturday, February 26. For several of these certifications, preconference
refresher courses will be available.

We welcome Healthcare and Human Development &
Leadership practitioners to the conference. In addition to 
tracks dedicated to your important segments, the divisions are 
providing courses that focus on your quality and organizational
excellence issues. There are many exciting and entertaining 
activities in the Orlando area. Visit the conference Web site at
www.asq.org/qm/conferences for details on attractions and events.

Celebrating 50 years 
Service to Organizational Excellence

This year, the Quality Management Division will celebrate 
50 years of service. As the current Division Chair, I would be 
remiss in not thanking all our members for their continuing 
support. Additionally, I wish to express thanks and kudos to 
the hundreds of member volunteers who have contributed 
thousands of hours to make QMD tof what it is today. I look 
forward to many more years of continual improvement in 
our professional lives.

Fellow Quality Management
Division (QMD) Members
By John Bauer
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(FORUM SPECIAL ISSUE, continued from page 1)

The other side of this conflict says that
in order to have successful quality initia-
tives we must focus on the philosophical
aspects of quality — drive organization-
wide changes in behavior and/or culture.
The conflict is not between the dual
requirements of controlling costs and insti-
tuting organization-wide behavioral changes,
it is in the actions that we feel are needed
to meet each requirement. 

All too often the localized improvement
efforts are targeted toward cost reduction
by making more effective use of resources.
This is great unless we can’t convert that
freed capacity into significant positive rev-
enue for the organization. This happens
when either the promised cost savings fail
to materialize or the freed capacity can’t be
converted into new sales. When either
occurs, there is a need to realign costs, which
usually results in cutting people. And the
place where our costs seem most out of line
is in the very part of the organization that
just improved. This puts us in direct conflict
with some of the philosophical aspects of
quality in terms of not cutting people in
reward for improving. 

It has been my experience that, as long
as we believe there is some stone left unturned
in the current way we are doing things, we
are more apt to continue looking for that
stone than to make significant changes in
the way we approach doing business. We
will continue to intensely train our people
in stone recognition. We will continue to
invest in better stone finders and stone-turning
technology in the hopes that if we turn
stones faster, we will find that one magic
stone. As long as we cling to this percep-
tion, we are unable to change direction.
The one exception is when we are in so
much trouble that we become willing to 
try almost anything. 

I believe that the quality equivalent of the
unturned stone is two-fold. Our acceptance,
and even promotion, of the primary function
of quality being cost reduction. And our
perception that if we could just get more
data, and process it with more precision
and speed, we could get the right answer. 
I believe that our frequent failure to deliver
expected bottom-line impact to our organi-
zations has caused our profession to contin-

ue searching for the magic stone of success
through cost reduction and more precise
use of traditional tools, rather than looking
for a different focus for those tools. Until
we shift the direction of quality towards
revenue growth and away from cost reduc-
tion, we are doomed to deliver much less
than our capabilities.  

In Mining Projects to The Goal on page 6,
Chris Zephro, writes about how cost
reduction projects often fail to deliver the
promised savings. I want to expand on the
topic with a couple of examples, in hopes
that they will provide better understanding
of how efforts often fail to produce expect-
ed financial outcomes and generate interest
in the possibilities offered by the material
presented in this special issue. 

Suppose we are a company with annual
sales of $10 million. We have four projects
on the table for consideration. Two are
focused on decreasing the cycle time for
high volume processes by purchasing more
efficient machines. The other two are con-
sidering outsourcing work. Let’s look at the
two machine proposals first. Table 1 (above)
displays the relevant data for a traditional
cost analysis. 

Given this information, it is obvious
which proposal would be pursued. But first
we should examine our assumptions made
in the cost savings calculations. First, the
overhead cost included in the standard cost-
ing for these activities is an organization-wide
expense, not local, and is not likely to go
away with either proposal. This means that

75 percent of our proposed costs savings
aren’t real and as such can’t offset the very
real $100,000 investment in the new
machine. Our payback periods just jumped
to 4 years and 40 years, respectively. The
labor cost savings could also be problematic
as the only way they become real is by
going away. This can only occur from
either a workforce reduction or reassign-
ment of resources, resulting in new sales.
There was nothing in either proposal
regarding new revenue, but this could be a
possibility. If we could use the additional
hours to generate more output and sell that
output, then instead of cost savings, we could
base our ROI on new sales and making full
use of the labor capacity that has been freed.

To examine this possibility let’s add
some additional information, Process A and
B both complete needed tasks for the same
market. Process A is a non-constraint resource
and Process B is this system’s bottleneck 
relative to that common market. The truly
variable costs, basically raw materials, of
producing each one of the products is 50
percent of the sales price. Now, since Process A
is a non-constraint, no matter how much
faster it goes, its increased output will not
get to the market since it must pass through
Process B. This means we are left with our
cost-reduction-based numbers for justifying
the new machine for Process A. Process B,
on the other hand is our constraint. Even
though the new machine would only increase

Process A Process B

New machine cost $100,000 $100,000

Impact on capacity 50% reduction in cycle time 5% reduction in cycle time

Labor savings 2,500 hours 250 hours

Direct labor cost $8 per hour $8 per hour

Overhead cost (4 X labor) $32 per hour $32 per hour

Total cost per hour $40 $40

Total annual savings $100,000 ($40/hr * 2,500 hr) $10,000 ($40/hour * 250 hr)

ROI 1 year 10 years

Table 1 � Cost Analysis Comparison

(SPECIAL FORUM ISSUE, continued on page 4)
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its output by 5 percent, the fact that it is the
constraint means that all 5 percent could be
converted into additional sales. Since sales
were originally limited to $10 million due
to Process B’s available capacity, a 5 percent
increase would be an additional $500,000
per year. We would need to purchase
$250,000 worth of materials, but would
not incur any additional labor costs. This
would result in an increase in annual net
profit of $250,000 (real money) making
the payback period for the new machine
less than five months. Now which project
should we pursue? Is the difference in the
outcome one of insufficient detail or of the
direction of the solution? 

The two other projects in our example
involve outsourcing analysis. We need to be
able to calculate the standard cost-per-part
for each operation, then compare it to the
purchase price from the outside vendor. To
calculate the standard cost, we need to
know the number of units produced per
hour and the raw material cost per unit.
Let’s assume the raw material purchase
price is the same for both processes and is
$5 per unit. Let’s also assume that the
hourly output for each process is 4 units
per hour. Table 2 (below) displays the data
and associated standard costs. 

From the cost data, the correct decision
would appear obvious. The alternate supplier
of component B never did stand a chance.

Let’s examine our assumptions regarding
this scenario. The overhead cost we includ-
ed in our standard costing for these parts is
still an organization-wide expense and,
again, is not likely to go away with either
proposal. This means that our unit cost
based on labor and material only would
drop to $7 [($8 per hour/4 untis per hour)
+ $5 per unit] instead of $15. As a result,
outsourcing Component A would actually
cost us an additional $3 per unit rather
than the projected savings of $5. It could be
worse. If the associated direct labor is simply
absorbed into the organization, we don’t
reduce the work force or reassign the workers
to new tasks that result in additional sales,
then we would actually end up paying an
additional $5 per unit ($10 to the outside
vendor minus the original $5 raw material
cost). This analysis “error” has resulted in
some companies outsourcing themselves
into bankruptcy. How would we make this
analysis from a constraints perspective? 

Let’s assume that Component A is pro-
duced on a non-constraint and Component
B is produced by our constraint. The alter-
nate supplier of Component B never did
stand a chance. This fact doesn’t improve
the circumstances for the A Component if
we accept the premise that the overhead
costs should not be included in the analysis.
It is still more expensive to outsource than
to make it internally ($10 per part versus
$7). But what about the B Component?
Let’s assume that we only outsource 3 per-
cent of the current constraint resource’s

capacity required to produce this
Component and that it equals 1,000 units
per year. This would let us produce and sell
an additional 1,000 units per year. Annual
sales would increase by $300,000 (3 per-
cent of $10 million). This is not all profit,
though, as we have to subtract $150,000 in
raw material costs for these additional sales
(raw material cost is still 50 percent of our
sales price). We must also pay an additional
$25,000 for the additional 1,000 outsourced
items (the $30 per unit to the outside vendor
minus the $5 per unit raw material cost that
we would have incurred had we produced
them internally). This means this proposal
would result in an increase in net profit to
the organization of $125,000 per year.    

As quality professionals, our goal
should be to improve the bottom line of
the organization. We have two basic choices
in pursuing this goal: cost reduction or
increased revenues. The two examples above
should shed some light on the dangers of
following the cost reduction path and the
possibilities presented by the growth path.
While the nature of the examples implies a
manufacturing environment, do we make
similar analyses and decisions in service and
for-profit organizations? And if so, are we
at risk of making the same errors? Another
thought to consider is that cost reduction 
is a limited option in that success moves 
us towards zero. If we are really good and
succeed, what will we do tomorrow? 

If we can accept that we need to take 
a new direction — revenue growth versus
cost reduction — then we need some 
different tools and concepts to help us 
succeed. The focus of this special issue is 
to provide some of those tools: 

• We will need a method for selecting
and justifying improvement projects
based on creating growth rather than
reducing costs. Chris Zephro’s article,
on page 6, describes how this is being
done in Seagate’s Six Sigma program
via the use of the Thought Process
Tools of the Theory of Constraints. 

• We will certainly need to do better at
creating an environment and posi-
tioning our people to successfully
contribute to the overall improvement
process. Pat Griffin’s article, on page
10, describes factors of individual 

Component A Component B

Raw material cost/unit $5 $5

Units produced per hour 4 4

Direct labor cost $8 per hour $8 per hour

Overhead cost (4 X labor) $32 per hour $32 per hour

Operating cost per hour $40 $40

Operating cost per unit $10 ($40 / 4 units per hour) $10 ($40 / 4 units per hour)

Standard unit cost $15/unit ($10 + $5) $15/unit ($10 + $5)

Outside vendor price $10 $30

Cost difference $5/unit reduction $15/unit increase

Table 2 � Standard Cost Calculations

(FORUM SPECIAL ISSUE, continued from page 3)



5

success and how we can create and
use them to drive and sustain
improvement initiatives. 

• We may need help in coming up with
new ideas and breakthroughs for 
turning our productivity gains into
increased revenues. Cal Halliburton’s
article, on page 15, describes the
TRIZ process and how it facilitates
breakthrough ideation. 

In each case, the intent is to provide
basic concepts to allow you to decide if 
you want to learn more. All of the articles
include references for obtaining additional
information, and the authors have all 
indicated willingness to help you seek 
clarification or additional information. 

It is my hope that this issue provides
our membership with inspiration to move
toward growth as the primary role of quality
instead of cost reduction as a primary goal
with growth as a possible byproduct.

Happy reading.

If you haven’t already, hundreds of you will be
receiving a critical survey about what’s new in the
roles and responsibilities of today’s professional
Quality Manager. Your feedback is critical to
the success of how we improve the design and
content of the current Certified Quality Manager
exam. Please help us by giving your insight 
and opinion on how we can evolve this 
professional exam.

Traci Markgraf, our newly Certified Quality
Manager liaison, deserves kudos for her efforts
in pulling together the workshop teams focusing
on providing survey input, reviewing feedback,
and writing the new Test Specifications (TS)
based on survey results. Traci has and is again
pulling together more than six workshops in a
five-month timeframe! Please let her know if
you’d like to participate. Every workshop is
worth 2 CEUs. You can submit your contact
information to her in care of Mary Martin at
ASQ (MMartin@ASQ.org).

If you recall, each exam ASQ supports undergoes
a rigorous review for improvement every five

Did you get a Certified Quality Manager Survey?
How surveys support our exam quality.

years. This year marks the five year anniversary
of the Manager certification. We have interviewed
hiring authorities and quality professionals across
North America for their ideas on survey questions
and asked for feedback on how they’ve seen
the role of the professional quality manager
change. Their input was reviewed by a different
set of quality professionals during a Job Analysis
(JA) workshop. The results of the workshop
were then used to generate a survey that many
of you would have randomly received.

Over the past three years, we’ve had over a
hundred Certified Quality Managers participate
and assist in these development workshops.
Without these key professionals, the exacting
caliber of the Manager certification would be at
risk. Other upcoming Manager workshops
include a Constructive Response (CR) workshop
in March and an Exam Review (ER) in December.
Please let us know via Mary if you’d like to partic-
ipate. The workshops are on a Friday/Saturday
and expenses are reimbursed. All professionals
that participate in these workshops receive 2
RUs of credit towards recertification. 

T H E  Q U A L I T Y  M A N A G E M E N T F O R U M
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After reading The Goal and other books
on Theory of Constraints (TOC), it’s clear
that the primary goal of a for-profit company
is to increase the generation of new revenue
through sales. However, when I look at
how major improvement initiatives like Six
Sigma, Lean, Total Quality Management
and others measure success, they are all
based on driving cost reduction. 

On the surface, cost reduction seems like
the right thing to do. It would be difficult
to find a single CEO of a for-profit compa-
ny that would have a problem with a cost-
reduction initiative. After all, cost reduction
is in alignment with most CEOs’ current
paradigm. Six Sigma and Lean promise
companies a methodology for solving prob-
lems that can be implemented across the
organization and that consist with the current
cost paradigm. However, in my experience,
when the primary goal of an improvement
initiative is measured on it’s ability to reduce
cost, the initiative will ultimately be viewed
as a failure. 

The reason improvement initiatives fail
is that cost accounting assumes that every
element of a system is equal and that if we
improve any element, it will make a positive
impact on the whole system. If TOC teaches
us anything, it is that this assumption of
cost accounting is wrong. When Six Sigma
or Lean are measured on their ability to
reduce cost, the impact to the whole system
can be arbitrary.

The fact is that companies are systems
of interdependent events, and within these
systems there is a weakest link. The only
sustainable way to have a positive impact to
the system is to identify and focus improve-
ment efforts on the weakest link. 

When the primary goal of an improve-
ment initiative is to reduce cost, you will
get an endless list of projects that focus on
local optimization. On paper, the projects
will show that costs have been reduced, but
typically the cost reduction is an illusion.

An example is the total processing time
associated with cost-per-product, i.e., if we
make a process improvement that reduces
total processing time by 10 minutes, it’s
easy to show how that reduction translates
to a total product cost reduction. But
unless the processing time reduction was at
the capacity constrained resource (CCR),
you have not increased the system’s ability
to produce and sell more products, hence
you have not benefited the company.

Dr. Eliyahu Goldratt, author of The
Goal and founder of TOC, once told me
that he likes the tools of Six Sigma, Lean
and others, but unless they are measured on
their ability to increase throughput, they
will ultimately fail. therefore, the first step
to successful improvement initiative is to
drive projects that increase throughput and
prioritize accordingly. 

Please don’t misunderstand — I’m not
saying that you should never implement a
project that will legitimately reduce cost
and wasteful activities. My point is that it
shouldn’t be your primary measurement of
success or used as a way to prioritize multiple
projects. It is important to take a holistic
approach to project selection, hence all
projects should be viewed by their impact
on Throughput, Investment and operating
expense, with throughput as the primary
driver (see Figure 1). 

How to Use TOC Thinking Process
Tools to Mine Projects:

By applying the TOC thinking process
(TP) Tools to mine projects, you will focus
attention to those projects that drive the
company towards the goal. 

As mentioned previously, the first step
to successfully implementing an improve-
ment initiative is to ensure the primary
measurement for success is aligned with
driving Throughput versus cost reduction.
It is also critical to take a holistic view of 

Mining Projects to The Goal
By Chris Zephro

each project’s impact on Throughput,
Investment and operating expense. 

The primary TP Tools that I recom-
mend for mining projects are the current
reality tree (CRT) and the prerequisite tree
(PRT). At my company, we have developed
the concept of a super project, which is an
umbrella of multiple projects that when
completed will result in the achievement 
of a major desirable effect.

Using a prerequisite tree (PRT)

The development of a super project
umbrella starts with the PRT. The first 
step in developing a PRT is to identify an
ultimate objective (UO). The UO must be
stated as if it has already been achieved,
such as “achieve end-to-end supply chain
synchronization.” Once the UO is developed,
the next step is to identify the obstacles
(OB) to achieving the ultimate objective.
For example, maybe your company has
inconsistent inventory information, multiple
sources of demand for planning, and a 

Obstacles

Throughput — The rate at which the
organization generates “goal units.”

Investment — All the money the 
organization invests in assets and
materials that are used to produce 
the products or services the system
intends to sell (stock of finished goods,
receivables, buildings, machines).

Operating Expense — All the 
money the organization spends 
on generating “goal units.”

Figure 1 � Primary TOC Measurements
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environment, because we don’t have a holistic
approach to buffer management. In order to
use simplified drum-buffer-rope to manage
buffers across the manufacturing environment,
we must develop a process to ensure global 
visibility of inventory information across the
supply chain, because we don’t have consistent
inventory information across the supply chain.

The individual projects come from the
IOs. By using the PRT, you will be able to
identify which projects can be done simul-
taneously and which projects are dependent
upon the completion of others.

The next step is to launch the projects
and use the other TP tools to drive them to
completion. In the example above, you should
launch the projects for the IO to “Develop
a process to ensure global visibility to
inventory information across the supply
chain” to overcome the first obstacle, “we
don’t have consistent inventory information
across the supply chain.” At the same time
you can also start the project to develop a
repository for obtaining demand information
for planning. Of course, resource dependency
might be a factor, so in a multi-project
environment it is important to use a strong
project management methodology. I would
highly recommend the Critical Chain approach
to project management and scheduling. 

To understand the obstacle, “we don’t
have consistent inventory information
across the supply chain” in more detail, the
current reality tree (CRT) is used to identi-
fy all the root causes. Once we understand
the root causes, solutions (referred to as
injections) are developed and tested with
effect-cause-effect logic using the future
reality tree. The development of multiple
injections could lead to additional PRTs.
The transition tree is used to identify all of
the actions required to implement an IO.
The transition tree is an excellent imple-
mentation tool when you are faced with 
a new activity or when the team doesn’t
understand the steps required to 
implement an IO.

Using the CRT

Another method used to mine projects
is through the use of the current reality
Tree. When using the CRT to mine projects,

different buffer strategy at all levels of the
supply chain (see Figure 2).

Next, you must identify the intermediate
objectives (IO) that will help you overcome
the obstacles. For example, if you don’t have
consistent inventory information across the
supply chain, then one IO might be to
develop a process to ensure global visibility
of inventory information across the supply
chain. When developing IOs, you don’t
have to obliterate the obstacles, you only
have to figure out how to get around them.

(MINING PROJECTS TO THE GOAL, continued on page 8)

Obstacles Intermediate Objectives

1. Don’t have consistent inventory 
information across the Supply Chain.

1. Develop a process to ensure global visi-
bility of inventory information across the
Supply Chain.

2. There are multiple sources of demand
for planning across the organization.

2. Develop a repository for obtaining
demand information for planning.

3. Don’t have a holistic approach 
to buffer management. 

3. Use Simplified Drum-Buffer-Rope 
to manage buffers across the 
manufacturing environment.

Figure 2 � Ultimate Objective: Achieve end-to-end supply chain synchronization

UO: Achieve end-to-end supply
chain synchronization

OB: Don't have 
a holistic 

approach to buffer 
management

OB: Don't 
have consistent

inventory 
information
across the

Supply Chain 

OB: There are
multiple sources 
of demand for 

planning
across the 

organization

IO: Use Simplified
Drum-Buffer-Rope to

manage buffers 
across the 

manufacturing
environment

IO: Develop a 
repository for

obtaining demand
information for 

planning

IO: Develop a process 
to ensure global

visibility to inventory
information across 
the Supply Chain 

Figure 3 � PRT

To complete the PRT (see Figure 2), 
you must prioritize the IOs and fill in the
gaps where new obstacle-IO pairs will be
introduced to complete the logic.

The PRT (figure 3) is read top-down
using the following statement: in order to
(top IO), we must (lower IO), because of the
Obstacle. The IOs at the bottom of the tree
represent the actions/projects you’ll be
implementing first. For example, in order to
achieve end-to-end supply chain synchronization,
we must use simplified drum-buffer-rope to
manage buffers across the manufacturing
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ment for success, you will ensure that your
projects move the company toward the
Goal: to increase the generation of new
money into the organization. Experience
has shown me that when projects are mined
based on generating Throughput; you will
get projects that spark greater creativity and
innovation, especially when your company’s
constraint is the market. The TOC
Thinking Process Tools can be used to take
a holistic approach to project mining. By
taking a holistic approach, you acknowl-
edge that a system is in fact, a number of
interdependent events. By finding and
improving the weakest link, you will gain
the greatest impact to the whole system.

Keep Thinking!
NOTES 

For information on how to develop all of the TP Tools, 
see Breaking the Constraints to World-Class Performance
by William Dettmer.

For information on Critical Chain Project Management 
and Scheduling, see Critical Chain, by Eliyahu Goldratt.

For an implementation guide to Critical Chain Project
Management, see Critical Chain Project Management, 
by Larry Leach.

Chris Zephro is a Senior Six Sigma Master
Black Belt for the Supply Chain Group at
Seagate Technology. His experience includes
Theory of Constraints implementations and
constraint exploitation and subordination
using the TOC Thinking Processes and Six
Sigma at companies such as Dell Computers,
HP, Saturn Automotive and Skyway Freight
Systems. Chris has eight years’ experience in
the field of Supply Chain Management, holds
an MBA in Logistics and Transportation from
the University of Tennessee, and has been
practicing TOC for nine years.

Chris Zephro can be reached at 
(831) 439-2309 or
Christopher.M.Zephro@seagate.com.
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Figure 4 � CRT

(MINING PROJECTS TO THE GOAL, continued from page 7)

you first should identify the undesirable
effects (UDEs) your system is experiencing. 

In our example, the UDEs are as follows:
1. Inconsistent inventory information

across the Supply Chain.
2. There are multiple sources of

demand for planning across 
the organization.

3. Buffer management policies are
developed locally.

4. There is inconsistent nomenclature
across the company.

The next step is to drill down on each of
the UDEs using effect-cause-effect logic. The
UDEs are linked together to form a logical
CRT. Once you have your CRT assembled,
you look at the root causes and determine
which causes require “just do it” actions
and which causes require actual projects.

Figure 4 highlights a portion of the
CRT that relates to UDE number 4 (above).

The CRT is read with if-then statements.
Reading from figure 4, (100) if there is no
means to review attributes and parametric names
to published data standards, then (101) users
do not follow policies and procedures for naming.
(101) if users do not follow policies and pro-
cedures for naming, then there is no controlled
process for naming market segments. Additionally,
(101) if users do not follow policies and 
procedures for naming, then there is excessive
non-compliance to published data standards
for primary identifiers in databases throughout
the organization.

As you can see, root cause 100 and 106
identify the two projects you’ll need to
launch in order to eliminate the UDEs in
our example. Both projects have high priority
because they are each responsible for causing
two UDEs. However, you need to look at
all of the root causes from the CRT and
prioritize the projects based on which effect
the most UDEs. For example, a project that
eliminates the core problem (the root cause
that impacts 70 percent or more of the
UDEs) would have the highest priority in
the context of the CRT. 

Project mining is a critical task in
implementing an effective improvement
methodology such as Six Sigma or Lean. 
By using throughput as a primary measure-
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Are your people really engaged in your
company’s efforts to improve? Do you get
the sense that there is more energy being
put into survival efforts for individual
careers than for engagement of the new
company culture? Why do some of the people
who have been so dedicated in the past, now
seem to be the most reluctant to participate?
In many companies with organized efforts
to reduce waste, these are some of the ques-
tions that decision-makers need to ask. 

When people are asked to embrace 
significant change — such as shifting from
mass production to one-piece flow or driving
improvement through Six Sigma projects or
kaizen events — what they want to know,
not just what to do differently, but how to
do it without disintegrating the very world
they are trying to save. It’s not that they are
unwilling to change. It is that they are over-
whelmed by a very personal fear. If they are
part of the group that has created the current
situation, and that situation is in need of 
so much revision to survive, how can they
possibly be viewed as one of the “most
important assets” that the company 
wants to keep?

It is at this moment that the leaders in
the organization need to provide reassurance
to their followers that they are an essential
part of the team: That it is the processes
that need changing, not the people who are
using those processes. Successful leaders
make sure that in their passion for becoming
more competitive, they are also being clear
that real success involves everyone making
it to the end together. They are competent
at the people side of process improvement.
Unfortunately, many people who are very
skilled in the technical aspects of quality
improvement demonstrate limited aptitude
for dealing with the very real human aspects
of these initiatives. Let me give you a 
personal example.

I was three days short of completing my
first year as Plant Manager at an industrial
equipment manufacturing firm and the

results for year-over-year performance were
pretty good. Lead time on an average unit
had been reduced 37 percent, from 67 days
order-to-ship to 42 days. Final inspection
scores (the auditing of finished goods meeting
a standard set of fit, finish and function
requirements) were up 54 percent. The OSHA
recordable rate had been reduced from 8.9
to 4.2, along with the full implementation
of a behavior-based safety program and there
was major progress on 5S. We were conducting
several kaizen events per month with 
significant reductions in inventory and
improvements to work flow. The supervisors
were transitioning from work-assigners and
“fire-fighters” to a group of people who
communicate with their workers through
daily briefings at Safety/Quality/Cost/
Delivery boards and determine changes to
processes based on data. So, it may seem
strange that the words coming from the
Senior Vice President of Manufacturing on
that day were, “You just don’t have the
skills to do this job.” This was my last day
at that company. 

Perhaps that situation doesn’t seem
strange in a world where companies expect
everyone to get more done faster, better and
with fewer resources. If you can’t do it,
they’ll find someone who can. The real
problem, from this VP’s perspective, wasn’t
that the numbers weren’t good, it was that
they could have been so much better if I
would just get “tougher” with the supervi-
sors. In his defense, if I had experienced all
the same things he had, and had the same
picture of the future he did, I probably
would have done the same thing. The pri-
mary difference between us was my belief
that the only connection between “lean”
and “mean” is that they happen to be words
that rhyme. 

My vision of the plant included growing
the skills of the people so that those same
dedicated, experienced people could not
only function, but also thrive in the new
culture and would know that it was a world
that they had, in fact, created. Doing this

involves more than reducing cycle time and
eliminating waste. It involves valuing people
for their individual abilities and supporting
them as they learn systems that are counter-
intuitive to many of the things that have
made them successful for years. It requires
leaders who recognize that people are willing
to change when they see the value in it and
understand that they are a vital part of the
process. A culture of sustainable, ongoing
improvement requires leaders who believe
that the company is as responsible for the
success of people as individuals as it is for
increasing the stock price.

How connected to the vision of “perfect
products achieved through one-piece flow”
do you suppose the employees of that plant
were as they saw me walking out the door?
I’m pretty sure they were focused on doing
what they had to do to keep their jobs —
at least until they found another one. And
it was probably a pretty good place to
observe the difference between compliance
and commitment. 

The biggest cost to companies that engage
in change initiatives without considering
the people side of process improvement is
the lost opportunity of a workforce going
through the motions out of fear instead of
fully engaging because they understand that
it is in everyone’s best interest to challenge
the way things are done. 

Part of what draws people into manu-
facturing is the desire to be connected to an
environment where raw materials are being
converted into finished goods. Where they
can get the “rush” of feeling the floor shake
as a 1,200-ton transfer press cycles or the
satisfaction from seeing a smoothly running
assembly process. What keeps them coming
back to face the “meat grinder” day after
day is the human relationships that are
formed and nourished. As long as those
relationships are valued by the organizations
they serve, they find it possible, perhaps
even invigorating, to continue showing up
to serve the greater good. When the leaders

Are you investing in the right things? 
Five Critical Elements for Successful Quality Improvement Initiatives 
By Pat Griffin
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of an organization create environments that
encourage their reports to build people up
rather than blame them, then the people
being asked for continually higher levels of
contribution will step up to the challenge.
The opposite is also true. When a company
begins to see the people as the cause of
problems instead of the potential for solutions,
then the very people needed to take the
company to the next level progressively 
disengage from the task. Many of them
continue to show up each day, and they go
through the motions of doing value-adding
activity, but the potential that exists is
going largely untapped. Many decide to
leave, and the cost to the organization is
much higher than what can be measured
on the balance sheet or the P&L.

I experienced that shift in thinking in
my previous company. In the only other
place I had worked after getting my engi-
neering degree, I left voluntarily after 13
years in the appliance industry. I started
there as a design engineer, then worked as a
liaison between manufacturing and R&D
to reduce quality problems in the field. I
then moved fully into the manufacturing
division with my last position being Director
of Assembly and Quality Engineering. It
was a great place to work and I was rewarded
regularly. I could see evidence that what I
did made a difference. So why did I leave?
Because a fundamental shift in leadership
had taken place and I found myself looking
for a place where I could make better products
by building people, not just make more
products with fewer people. 

To get a clearer picture of what leaders
can do to create a culture of commitment,
let’s look at five competencies that drive
this kind of culture and how they relate to
improvement initiatives. These relationships
are summarized in table 1.

Self Improvement

Self improvement begins with the ability
to recognize our personal need to improve
one or more of our skill sets. Once we have
recognized a need, the next step is to identify
the resources available or necessary to address
the need. Only then can we take the appro-
priate action. When we are committed to
self improvement, we keep an open mind
toward new concepts and risk applying new
approaches to our daily activities. The attitude

indicated by these actions positions us well
in the eyes of others as a dedicated, life-long
learner. The key here is that we start with
ourselves and demonstrate to others that this
change is individual in nature. By providing
evidence that we are continually looking for
ways to improve our own abilities, we are
communicating to the organization that
everyone has an obligation to look at their
skill sets and find ways to be more effective. 

Influencing Others

The ability to influence others is a valuable
commodity. In today’s business environment,
it takes enthusiasm to champion any initiative,
including process improvement. When we
are able to create an atmosphere of trust,
others are more likely to respond favorably
to new opportunities and the needs of the
organization. Everyone on our team becomes
a vital contributor. Our ability to commu-
nicate key concepts and be persuasive can
accelerate our individual success, as well as
the success of our employer. Especially
important is our ability to respond to each
person from a perspective that honors his
or her individuality. The old adage, “to the
person who only has a hammer, every problem
looks like a nail,” is applicable here. We
need to acknowledge the value of differences
in the organization in order to create the
standardization we want in our processes
and products.

Overcoming Hurdles

Challenges present themselves every day.
Our willingness to accept those challenges
is the first step in meeting them. In addition,
our actions impact how others view these

potential opportunities. As we seek the 
suggestions and input of those around us,
we can more quickly and efficiently identify
areas for improvement, analyze our options
and implement ongoing process improvements.
When we couple this type of approach with
a disciplined ability to maintain our focus and
handle ourselves positively under pressure,
we set the stage for meeting the demands
that inevitably come our way. The more
stressful the situation, the more critical it is
for leaders to respond in a way that demon-
strates they value the people for their ideas
and contributions. This is a skill that comes
from learning to separate frustration over
results from the person with the courage to
communicate them. By “killing the messen-
ger,” all we accomplish is the suppression of
the next possible solution. By engaging people
who have different perspectives than our
own in a respectful way, we model the
behavior that will ultimately lead to the
best results.

Sustaining Success

Maintaining the gains achieved by
process improvement requires the combined
efforts of a team. As a result, each employee
must be able to enlist others in the pursuit
of common goals. One way to assure our
colleagues will support us is to regularly
recognize, value and acknowledge their 
contributions. The ability to motivate people,
coach them to higher performance levels and
consistently reinforce the need to sustain
improvements is a key characteristic of a

Drivers of Success for Individuals Application to Quality Initiatives

Self Improvement Personal ownership of the need to change

Influencing Others Skills to effectively deal with people 
as individuals

Overcoming Hurdles Finding opportunities in stressful situations

Sustaining Success Maintaining the gains from 
improvement events

Driving Further Improvement Creating a culture that 
continually improves

Table 1 � Relationship of individual success drivers to quality initiatives

(INVESTING IN THE RIGHT THINGS, continued on page 13)
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ASQ/QUALITY MANAGEMENT DIVISION PROUDLY PRESENTS
17th ANNUAL QUALITY MANAGEMENT CONFERENCE
HELPING YOU IMPACT THE FUTURE

Conference: February 24 – 25, 2005
Courses: February 21 – 23 and February 26 – 27

Rosen Centre Hotel, Orlando, Florida

The future is rushing toward us. The 17th Annual Quality Management Conference will provide you –
with “READY-NOW” tools and strategies to help you lead your organization into the fast approaching future.

A Special Welcome to the ASQ Human Development & Leadership and Healthcare Divisions
The Quality Management Division is proud to partner with the Human Development & Leadership and 
Healthcare Divisions to further expand your learning opportunities.

For Information & Registration visit www.asq.org/qm/conferences or call ASQ at 1-800-248-1946.

Spectacular Evening Event
Thursday, February 24

Joel A. Barker, "The Paradigm Man" 
Independent Scholar & Futurist

Sr. Mary Jean Ryan, FSM, President/CEO, SSM Health Care 
2002 Baldrige Award Winner 

Ken Case, Oklahoma State University
Chairman and Past President of ASQ

Perry Minnis, Alcoa 
Director Ethics, Compliance & Advisory Services

GUIDED TOUR OF KENNEDY SPACE CENTER & NETWORKING DINNER WITH 
UNITED SPACE ALLIANCE NATIONAL MANAGEMENT ASSOCIATION

ASQ/QMD 50th Anniversary Recognition
Speaker: Michael J. McCulley

President/CEO United Space Alliance
Former NASA Astronaut & Shuttle Pilot

SPECIAL PURCHASE TICKET REQUIRED. See www.asq.org/qm/conferences for details.
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process improvement champion. This
requires that we understand the differences
in people and what motivates them. We
can’t change the fact that different people
are motivated in different ways, but we can
change how we interact with those different
people so that everyone stays connected to
the common purpose.  

Driving Further Improvement

Ongoing progress is tied directly to our
ability to evaluate process improvement
results on a regular basis. In order to uncover
further opportunities, we need to allow for
an atmosphere of constructive discontent.
At the same time, we can maintain change
momentum by challenging others to take
personal responsibility for improvement in
all areas. When we reward that type of
thinking and action, we drive continued
improvement as a legacy to our efforts.
Once people know that we value them as
individuals, and the real purpose of continuous
improvement is to secure the opportunity
for meaningful work for everyone, we are
well on our way to the true spirit of kaizen.

As leaders, we have an obligation to
provide the opportunity to develop these
competencies if we are to have any credibility
when we ask our employees to step up to
the challenge of fully embracing process
improvement as a part of the culture. To
not do so is like providing them with the
most current computer hardware without
installing the operating system, and then
telling them the reason there is no output is
that they aren’t willing to accept the new
system. We would never do something that
ludicrous, yet we often expect people to get
excited about culture change when we
haven’t equipped them to deal with the
impact it is going to have on their lives.
Why is this so often the case? Part of the
answer is the difficulty in measuring the
return on investment of something that is
far less tangible than cycle time, floor space
and inventory.

Perhaps it’s more tangible than commonly
thought. In the March 2004, Harvard
Business Review article, “How’s Your Return
on People,” Laurie Bassi and Daniel
McMurrer reported the results of three

portfolios comprised of companies that
spend aggressively on employee development
(roughly twice the industry average). Their
research shows that treating employees like
assets and investing in their development
boosts measurable financial returns compared
to companies that don’t have this specific
characteristic. The total return for an
investment in these portfolios was 17 to 
35 percent higher than the S&P market
index in 2003.

The shift in our thinking that causes us
to make sound decisions about our people
occurs when we see their development as an
investment rather than a cost. This requires
us as leaders to place value on people as
individuals and demonstrate our commit-
ment to them as vital participants in the
company’s success. When we do that, and
do it consistently, we unleash and enable
the potential for sustainable continuous
improvement.
REFERENCES
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NOTES

Drivers for Success are from The People Side of Process
Improvement, a program of skill development owned by Dale
Carnegie & Associates, Inc., delivered only by consultants in
that organization who have been certified by their rigorous
Product & Trainer Development Quality System which maintains
ISO 9001 certification.

Pat Griffin is an Area Manager for Dale
Carnegie Training in East Central Iowa.
After earning a Bachelor of Science degree in
Mechanical Engineering from Iowa State
University, he worked as a design engineer,
quality manager and assembly director in the
appliance industry. He was a plant manager
for an industrial equipment manufacturer
before joining Dale Carnegie & Associates.
He is currently a business consultant through
Mike Norman & Associates, the Dale
Carnegie Training franchise that serves Iowa
and Minnesota. He is a multi-course trainer
working with companies to identify and
develop the skills required for the people 
in those organizations to drive business 
results. Pat Griffin can be reached at 
(641) 791-0631 or patg@pcpartner.net.

Call for Papers: 
Share your

expertise with 
our readers.

We know our membership has a wealth

of experience, expertise and inspiration

to share with others in the industry. 

And the QMD Forum provides just the

place to share that knowledge. 

We�re looking for papers that will help

further our goal to bring information to

our members. If you would like to 

submit a paper, please follow the 

manuscript guidelines at 

www.asq-qmd.org (click Articles & Papers).

Potential topic areas include:

> Advanced Manufacturing 

(Lean and Lean Sigma) 

> Customer Focus

> International Quality

> ISO/QS/AS 9000/14000

> Organizational Learning 

and Development

> Process Management

> Quality Awards 

(Baldrige, Deming, specific state, etc.) 

> Six Sigma

> Strategic Quality Planning 

> Supply Chain Management

> Teams and Team Dynamics

> Training and Development

> TS 16949

The deadline for the Summer 2005 issue 

of Forum is April 27, 2005. E-mail 
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Vice Chair, Print Initiatives, at 

hfwalker@usm.maine.edu.
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(to be presented at the Annual Business Meeting, 

February 25, 2005)

Why was the Administrative Applications Division formed 50

years ago and how did it develop up through 1988?

� It was formed to satisfy a need for ASQC to expand

beyond manufacturing and hardware

� The Division had a successful launch with much 

enthusiasm and potential

� The Division then became a bit stagnant, due to two factors:

(1) Split objectives: Service Industries and Quality

Management had different needs

(2) The name �Administrative Applications� baffled some

people and annoyed others

Why did the Division decide to change the name to Quality

Management Division, and what were the ramifications 

of that decision?

� A lot of hard work by Skip Johnson and Wayne Perry, 

and some resistance from one of the other divisions

� Dramatic growth in volunteer support, membership, 

revenue and prestige

� Spinoff of Service Industries Division (since renamed to

Service Quality Division)

� Better focus and direction for both groups

What new activities evolved as a result of the name change?

� Quality Management Conference

� Quality Management Forum

� Certified Quality Manager Program 

Roger Berger can be contacted at (515) 232-1298.

Quality Management Division: 
A Concise 50-year History

by Roger Berger, QMD Historian and Past Chair
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“We want high quality at low cost.”
Once upon a time, a statement like that
would have been considered a meaningless
contradiction. It was impossible. Today, the
contradiction has been broken. In today’s
environment of rapid and often disruptive
change, “high quality at low cost” is not
only expected, but it must also be fast and
profitable. The quality manager must be
able to learn fast and adjust quickly. Agility
is the name of the game, and the quality
manager is looking for tools and methods
that support agile adjustments to product
quality, and that contribute directly to the
bottom line.

While process quality and product
quality are mutually dependent, they may
be supported by different methods and
tools. Deming, Juran, Ishikawa, Taguchi
and many other leaders of the quality
movement brought quality off the end of
the production line and integrated quality
responsibility and quality management
throughout the company. Process improve-
ments and reduction of variation produces
product improvements and delighted cus-
tomers. Design for Six Sigma, Design for
Manufacturing and Assembly and other
methods have moved the quality manager
into the total development of products and
services in the company. In the end, the
product must delight or, at minimum, sat-
isfy the customer and there are many ways
that the customer must be satisfied. Quality
managers have a variety of proven tools to
help them accomplish this task, but the
demand for speed and agility also demands
interest in new tools and methods.

I-TRIZ Background

Although it appears to be a new kid on
the block, I-TRIZ (the Ideation/TRIZ
methodology) has a long and interesting
history of development. Its foundations
began in 1946, with Genrich Altshuller and
his quest to develop a method for inven-
tion. Having found no existing methods
and being skeptical of the current psycho-
logical methods of creativity, he looked to
the accumulated results of invention as 

documented by patents. Over a period of forty
years, Altshuller and his colleagues analyzed
more than two million patents and made
several important discoveries. They defined
a truly inventive problem as having one or
more internal contradictions. They discov-
ered that there were identifiable patterns of
solutions to inventive problems, and
abstracted more than one hundred of those
patterns. They discovered that technological
systems evolve over time according to pat-
terns that have predictive power. Most
important, they developed several methods
and tools for applying this knowledge, then
tested the validity of their discoveries
through extensive practical work solving
tough technological problems. Altshuller
and his colleagues established training and
certification programs, and educated hun-
dreds of students in the use of his methods.
He and his colleagues engaged in continuous
development of the science of invention
until in 1986, his health declined and
development of TRIZ passed entirely to his
students and colleagues. 

At the primary center of development,
led by Boris Zlotin and Alla Zusman,
TRIZ was restructured and modernized to
include Altshuller’s primary discoveries, the
accumulated knowledge-base extracted from
patents, and processes from several other
problem-solving methodologies. The refor-
mulation was initially completed in the
early 1990s in the United States by the
TRIZ masters and scientists who are a part
of the Ideation Research Group. The objec-
tives of the reformulation streamlined the
method, shortened the training time and
lead to the development of software. The
revised methods dramatically speed learning
and the generation of an exhaustive set of
solution concepts. The result of their work,
the Ideation/TRIZ Methodology, is a modern,
computerized and expanded version of TRIZ
accessible to anyone interested in solving
problems and who is willing to learn. 

The Ideation team of scientists continues
the development of I-TRIZ as a method
and tool for work with technological systems.
The patterns of invention have been

expanded to more than four hundred and
several hundred lines of evolution have
been identified. They have also evolved 
I-TRIZ into a general-purpose manage-
ment tool with targeted applications that
meet the needs of managers in all functions.
To explore what I-TRIZ offers the quality
manager, we’ll relate it to the concepts of
consumer satisfaction and quality developed
by Kano in the late 1970s.

Kano Model

In the late 1970s, Dr. Noriaki Kano
contributed to the concept of quality by
introducing the notion that customer satis-
faction and product function were salient
variables in the description of quality. He
proposed that quality was the result of their
interaction. By placing those parameters at
right angles on a graph, he then derived and
described three types or dimensions of product
quality: threshold quality, performance quality
and excitement quality. The primary

applications of the I-TRIZ system address
each of the model’s dimensions of quality.

Threshold Quality Product
Characteristics

The first level of product quality in the
Kano model is the threshold characteristics.
Threshold characteristics are necessary for a
product to enter the market. Today’s market

What does I-TRIZ offer the Quality Manager?
By Cal Halliburton

Figure 1 � The Kano Model of Quality

(WHAT DOES I-TRIZ OFFER, continued on page 16)
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requires that an automobile have an electric
starter. Without the electric starter, you
have no sales. Threshold characteristics are
similar to attribute data. They are noted by
the customer as being present or not present.
Though there may be levels of quality and
performance that can be measured, the
product is expected to offer both high 
quality and reliability on all threshold 
characteristics. Because they are expected,
the presence of threshold characteristics 
creates no customer satisfaction, but its
absence usually results in great dissatisfaction
and the loss of customers.

I-TRIZ Anticipatory Failure
Determination� (AFD�)

The threshold quality characteristics of
the Kano model are “invisible” to the customer.
However, when threshold characteristics 
fail to function properly, they can lead to
enormous dissatisfaction and damage to the
company. The company must be concerned
with reliability and safety of all aspects of
the product. Something as simple as a cup
holder that is difficult to locate, is a distraction
while driving, allows hot coffee to spill, or
has edges or mechanisms that catch clothing
or cut and injure can irritate customers to the
point of lost customer loyalty and lawsuits.
Major malfunctions can result in loss of life,
billions of dollars of financial loss and immeas-
urable damage to a company’s reputation.

How do engineers deal with the disastrous
consequences of design failures in threshold
quality? And, how can they ensure that
their designs take into account and prevent
such consequences?

There are several standard failure analysis
and failure prediction tools available and all
are susceptible to the same shortcomings.
They rely on the same posture that the
engineer has when originally designing a
system. For failure analysis, the engineer
asks, “What went wrong?” and for failure
prediction the engineer asks, “What could
go wrong?” The approach is to design a
well functioning system. Because of the
focus on the well designed system there is
no effective method for locating and raising
the negative aspects of the design.

Anticipatory Failure Determination
(AFD) — for both Failure Analysis and
Failure Prediction Applications — takes 
an inverted approach to the problem by
asking, “How can failure be induced in the
system?” This simple question has two
important elements.

The question breaks the psychological
mindset of producing a well functioning
system. It converts the problem into one of
subverting or destroying a functioning system.
Causing failure is a significantly different
approach than preventing failure, because
to prevent failure an engineer or manager
must truly understand how to cause it.

The question also brings to bear all of
the creative power of the engineer’s training
and experience along with the inventive
power of the I-TRIZ knowledge base,
methods and tools, and focuses it on this
new inventive problem of subversion. The
AFD situation questionnaire, knowledge base
and functional formulation tools, provide a
near-exhaustive set of solution concepts to the
problem of destroying the system. Finding
all of the possible methods for subverting 
a system may seem like an infinite task 
consuming large amounts of time. AFD is
efficient and effective because finite systems
have a finite number of ways the system
can go wrong and the AFD practitioner can
complete an exhaustive search of “destructive”
concepts with speed and accuracy. Even
when the number of possible destructive
solutions is large, the quality engineer must
be able to quickly identify and anticipate all
of them. AFD provides an exhaustive and
rapid search of the so-called solution space
and saves time necessary to implement pre-
ventive designs in well functioning systems. 

One result of a thorough and rapid analysis
is the foresight to prevent large warranty
losses. A second result is the opportunity to
convert a threshold characteristic into a
performance or excitement characteristic. A
car key once provided a threshold level of
security. The addition of a “remote” key then
provided an excitement characteristic for a
period of time. The creation of the smart key
or the smart car that knows its owner can add
a new excitement characteristic to automobile
security. Large and tall sport utility vehicles
have encountered a problem of rolling over
when turning or in high winds. Unbalanced
tire pressure can contribute to the “roll over”

failure. A smart tire or smart wheel that
informs the driver of unbalanced tire pressure
can help prevent roll over and create an
excitement feature. By identifying unknown
needs and demonstrating unexpected product
enhancements for customer safety and security,
a company can differentiate a product from
its competition. Thus, AFD can help convert
failure prevention into a source of performance
or excitement characteristics.

Performance Characteristics

Performance characteristics are similar to
variable data. The customer generally regards
more of the characteristic as better. More of
the performance characteristic produces
higher customer satisfaction. Most customer
needs fall within this category and customers
are often willing to pay more for higher
performance on these product characteristics.
Both producers and customers are often faced
with a trade-off between cost and a higher
level of performance. High performance at
low cost is a demanding goal.

I-TRIZ Inventive Problem
Solving (IPS)

Performance quality is the ability of the
product to reach desired levels of performance
for each of its functions. Quite often the
customer chooses the level of performance
desired and trades cost for performance.
The design engineer is faced with similar
trade-offs. Within a product like an auto-
mobile, the conflicts among requirements
and the usual trade-offs are many and complex.
Requirement contradictions such as weight
versus strength, weight versus fuel economy,
weight versus acceleration, or weight versus
stopping distance are typical. Eliminating
such contradictions is the primary purpose
for which Altshuller developed TRIZ and
many of the original TRIZ tools can be of
assistance in dealing with performance quality
problems. However, the IPS application
brings a streamlined, integrated and comput-
erized system of inventive tools to the 
performance quality problem. The Ideation-
TRIZ approach is to avoid trade-offs in favor
of overcoming or breaking the contradiction.
Contradictions are broken by finding new
solutions within the scope of the product
system and by finding new uses for existing
system resources. The IPS method of problem
definition, graphic problem formulation,
integrated knowledge base and the semantic

(WHAT DOES I-TRIZ OFFER, continued from page 15)
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generator provides the design engineer and
quality manager with tools that rapidly 
create and examine an exhaustive set of
design possibilities.

By overcoming or eliminating product
contradictions, IPS gives the quality manager
the opportunity to provide unexpected 
performance enhancements. This allows 
the company to differentiate its products
from the current market and capture addi-
tional market share. An unexpected level 
of performance “high quality and low cost”
pleases customers, senior managers 
and stockholders.

Excitement Characteristics

Excitement characteristics can provide a
break from the mundane, energize a market
or create a completely new market. Excitement
characteristics resemble threshold character-
istics, but they are credited by the customer
if they are present. Customers rarely expect
excitement characteristics because they have
not thought of them. Since they are seldom
verbalized by the customer, their absence
seldom causes dissatisfaction.

I-TRIZ Directed Evolution� (DE�)

One way to add excitement and create
a “buzz” about a product is to add features
or functions that customers don’t know they
need. When customers find a new charac-
teristic that meets a previously unmet need,
they are surprised and excited. Even small
convenience features in cars, like cup holders
and storage compartments can create enough
product differentiation and added customer
satisfaction to affect market share. 

Altshuller’s greatest discovery was that
technological systems evolve over time
according to identifiable patterns. Ideation
scientists have refined Altshuller’s original
eight patterns into several hundred “lines of
evolution.” The patterns of evolution and
the I-TRIZ extension of those patterns give
them the power of predictive laws of tech-
nological behavior. The directed evolution
application of I-TRIZ equips the company
with searchlights and radar to see into the
future of products and predict changes in
their characteristics. This gives a company
the strategic advantage of directing the next

steps in product evolution in its current
market or others, securing that advantage
with strong patent protection, and slowing
down or locking out its competitors.

Time and social attitudes

Time and changing expectations or
changes in general consumer attitudes are
not well accounted for in the Kano model.
Remote key locks and air bags for automo-
biles were once excitement characteristics.
Over time they have become basic expecta-
tions where their absence or failure will
cause dissatisfaction. Some characteristics,
like fuel economy and available horsepower,
wander from performance quality to
threshold quality and back to performance
quality as they have done over the past 20
to 30 years. The application of Directed
Evolution provides predictive indicators of
these types of trends and allows the company
to anticipate and prepare for necessary changes.

In addition to the integrated inventive
systems found in the other applications,
directed evolution incorporates a system of
scenario planning. The scenario planning
function allows the manager to prepare a
range of scenarios from which senior man-
agement may select for the company’s most
opportune future.

I-TRIZ Control of Intellectual
Property (CIP)

A growing emphasis on the quality and
quantity of a company’s intellectual proper-
ty is a trend that will no doubt impact the
duties of the quality manager. Patents and
other intellectual property provide periods
of product stability in a frantic world of
new product development, and intellectual
property is a growing influence in the eval-
uation of total business assets. Turning new
or old intellectual property into performing
products that are reliable and satisfy cus-
tomer needs places additional demands on
the quality manager. Elements of inventive
problem solving and anticipatory failure
determination may be used to deconstruct,
assess and strengthen existing and proposed
patents. Directed evolution may be used to
plot the strategic direction of a company’s
technology. I-TRIZ provides the tools to

I-TRIZ
Applications 

A battery of methods and tools 

to support the work of the quality

engineer and the quality manager.

Anticipatory Failure
Determination� (AFD�)

Failure Analysis is a systematic 

procedure for identifying the root

causes of a failure or other undesired

phenomenon in a system, and 

for making corrections in a 

timely manner.

Failure Prediction is a systematic 

procedure for predicting and then

preventing dangerous or harmful

events that might be associated 

with a system.

Inventive Problem Solving
(IPS)

IPS is a systematic procedure 

for resolving tough technological

problems, enhancing system 

parameters, improving quality,

reducing cost, etc., for current 

generations of products and 

technologies. 

Directed Evolution� (DE�)

DE is a systematic procedure 

for strategically evolving future 

generations of technological systems.

Control of Intellectual
Property (CIP)

CIP is a systematic procedure 

for increasing IP value and 

providing protection from 

infringement and circumvention.
(WHAT DOES I-TRIZ OFFER, continued on page 18)
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deal with the demand for quality in intel-
lectual property.

I-TRIZ provides tools for rapid learn-
ing, rapid response and bottom-line results
in a fast-changing environment. They help
protect and extend the quality of a company’s
current technologies and help evolve and
protect new technologies for the future.
They are necessary tools for the agile quality
engineer and quality manger in the agile
company. They are tools for high quality 
at low cost, quickly and at a profit.
NOTES

1. TRIZ, pronounced trees, is a Russian acronym that 
translates as Theory of Inventive Problem Solving.

2. Many thanks to Boris Zlotin, Alla Zusman, and the many 
scientists and staff of Ideation International for their 
mentoring and teaching.

3. Special thanks to Zion Bar El for his willingness to 
spend time with and encourage a novice.
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QMD
Volunteer
Opportunities
Would you like to share 

your expertise and 

contribute to the

advancement of quality

management and

organizational excellence

initiatives? If so, 

these QMD volunteer 

opportunities may 

be for you.

Vice-Chair, Marketing &
Strategic Initiatives
The Vice Chair of Marketing & Strategic
Initiatives facilitates identification and
promotion of member and market
driven initiatives that are consistent
with the QMD mission and strategic
goals. This individual also assures
that marketing communications are
developed and implemented to maximize
the success of QMD products and
services and that current and potential
members/markets are defined and
analyzed. The individual will establish
and lead a marketing group that will
provide ongoing member and market
research to understand the needs
and assist technical project teams to
design, develop and deliver market-
driven products and services. This
key leadership position reports directly
to the QMD Chair.

Vice-Chair, e-Based Initiatives
The Vice Chair of e-Based Initiatives
is responsible for ensuring that all 
initiatives involving electronic products
and services are consistent with the
needs of our membership and QMD
strategic plans. This includes the Web
site, e-books, Web-based seminars
and similar venues. This individual
serves as the primary liaison between
the Webmaster and the QMD Council
to ensure that information content,
Web site design, look and feel, site
maintenance and operation of the
web site is consistent with QMD
goals. The individual will work with
the marketing and technical commit-
tees to design, develop and deliver
market-driven e-based products and
services. This key leadership position
reports directly to the QMD Chair.

Deputy Conference 
Marketing Chair
This individual will work closely 
with the Conference Marketing Chair
to develop the brochure, ASQ and
non-ASQ conference marketing 
materials, Web site notices and
Quality Management Conference 
marketing communications initiatives.
Prior marketing or customer 
relationship experience is preferred,
but not required.

Local (Orange County, Calif.)
Conference Volunteer
Coordinator
The Local Volunteer Coordinator will
be the eyes and ears for the Quality
Management Division as we plan for
the 2006 conference in Orange
County, Calif. Specific duties will
include coordinating activities of local
volunteers, participate in monthly
teleconferences and interface with the
hotel on specific matters as defined
by the Conference Committee. This
individual should be a self-starter who
is aware of activities in Orange
County that may have an impact on
the conference.

If you are interested in the above
positions or would like to discuss
other volunteer opportunities, contact
Ron Bane, Vice-Chair People at 
ronbane@yahoo.com or 
(916) 920-2678.
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CHAIR QMD AUDIT
Sam Maloof

SECRETARY
Joan Alliger

TREASURER
Dean Bottorff

Awards
Shakeel Shaique

Member 
Data Analyst
Open

Member &
Volunteer
Support
Virginia Carr

Forum
H. Fred Walker

Editorial
Review
Roger Berger

Quality Press
Liaison
Russ Westcott

Webmaster
Ron Bane
(Acting)

CHAIR QMD
John Bauer

CHAIR ELECT
G. Dennis
Beecroft

VICE
CHAIR
PEOPLE

Ron Bane

VICE CHAIR
E-BASED

INITIATIVES

Open

VICE CHAIR
PRINT

INITIATIVES

H. Fred
Walker

PAST CHAIR
Grace Duffy 

Conferences
2005/Lloyd Barker
2006/Art Trepanier
2007/Lisa Barnes
WCQ&I/Mike Ensby

Speakers List
Sam Maloof

Training
Doug Ferguson

Arrangements
Laurel Berenguer

Booth Management
Heather McCain

Operations
Manual
Alain Gaumier

Cert. Quality
Mgr. Exam Chair
Jd Marhevko

Cert Quality Mgr
Exam Liaison
Traci Markgraf

By-Laws
David Little

Examining
John Sharp

VICE CHAIR
FACE-TO-FACE
INITIATIVES

Art
Trepanier

VICE CHAIR
MARKETING AND

STRATEGIC
INITIATIVES

Open

VICE
CHAIR

OPERATIONS

Heather
McCain

Quality Costs
Nick Shepard

ISO
Committee
Pat Biggs

Lean/Six
Sigma
Pending

Baldrige
Criteria for
Performance
Excellence
Denis Leonard

Quality in
Project
Management
Mike Ensby

VICE CHAIR
TECHNICAL

COMMITTEES

Bill Denney

Chair
John Bauer
QC/QA Pittsburgh
PO Box 13192, Pittsburgh, PA 15243
Office Phone: (412) 276-2492
Home Phone: (412) 276-2492
Office Fax: (412) 429-1702
E-Mail: qcqapgh@adelphia.net

Chair Elect
G. Dennis Beecroft
G. Dennis Beecroft Inc.
254 Brookview Court
Ancaster, Ontario, Canada L9G 1J8
Office Phone: (905) 304-3313
Home Phone: (905) 648-2146
Office Fax: (905) 304-4075
E-Mail: Dennis@g-dennis-beecroft.ca

Past Chair
Grace Duffy
Performance and Management Systems
3203 Antigua Bay Lane, Tavares, FL 32778
Office Phone: (352) 343-9267
E-Mail: grace683@usa2net.net

Secretary
Joan Alliger
200 Thayer Road, Fairport, NY 14450
Home Phone: (716) 223-2950
E-Mail: jalliger@frontiernet.net

QMD Officers
Treasurer
Dean Bottorff
Ethics Quality, Inc.
105 North Jamestown Rd. 
Moon Township, PA 15108
Office Phone: (412) 262-9050
Home Phone: (412) 269-0779
E-Mail: dean.bottorff@prodigy.net or

DLB@ethicsquality.com 

Vice Chair, People
Ron Bane
Ron Bane Consulting
2372 Marina Glen Way, Sacramento, CA 95833
Office Phone: (916) 920-2678
Home Phone: (916) 359-2372
Office Fax: (916) 920-3058
E-Mail: ronbane@yahoo.com

Vice Chair, Print Initiatives
H. Fred Walker
Department of Technology
University of Southern Maine
Office Phone: (207) 780-5425
Office Fax: (207) 780-5129
E-Mail: hfwalker@usm.maine.edu

Vice Chair, Face-To-Face Initiatives
Art Trepanier
Lockheed Martin Missles and Fire Control
P.O. Box 650003, M/S SP96
Dallas, TX 75265-0003
Office Phone: (972) 603-2925
Home Phone: (972) 618-3887
Office Fax: (972) 603-3751
E-Mail: art.d.trepanier@lmco.com

Vice Chair, Operations
Heather McCain
Hallmark Cards, Inc.
11830 S. Pine, Olathe, KS 66061
Office Phone: (816) 274-8337
E-Mail:  HeatherMcC@aol.com 

Vice Chair, Technical Committees
Bill Denney
Examination Management Services, Inc.
9809 Champa Drive, Dallas, TX  75218
Office Phone: (214) 689-3603
Home Phone: (214) 324-0669
E-Mail: bdenney@emsinet.com 

To see a QMD organization chart and complete roster of QMD officers, committee chairs, 
and volunteers, go to the QMD Organization pages on the QMD Web site at www.asq-qmd.org.



2 0

Quality Management Division Print Initiatives Chair
H. Fred Walker, Ph.D.

Quality Management Forum Editor
H. Fred Walker, Ph.D.

Editorial Review
Roger Berger, Ph.D.

Editorial Review Board
Hank Campbell, Illinois State University, Emeritus

Eleanor Chilson, American Greetings
Vanessa Constande, Lockheed Martin

William Denney, Examination Management Services, Inc.
Robert Desatnick, Creative Human Resource Consultant

Denis Leonard, Veridian Homes

The Quality Management Forum is a peer-reviewed
publication of the Quality Management Division of
the American Society for Quality. Published quarterly,
it is QMD’s primary channel for communicating
quality management information and Division news to
Quality Management Division members. The Quality
Management Division of ASQ does not necessarily
endorse opinions expressed in The Quality
Management Forum. Articles, letters and advertisements
are chosen for their general interest to Division members,
but conclusions are those of the individual writers.

Address all communications regarding The Quality
Management Forum, including article submissions, to:

H. Fred Walker, Ph.D.
Department of Technology          
100 Mitchell Center
University of Southern Maine        
Gorham, ME 04038
Office: (207) 780-5425
Fax: (207) 780-5129
E-Mail: hfwalker@usm.maine.edu

Address all communications regarding the Quality
Management Division of ASQ to:

John Bauer
QC/QA Pittsburgh
PO Box 13192, Pittsburgh, PA 15243
Office:  (412) 276-2492
Home:  (412) 276-2492
Fax:     (412) 429-1702
E-Mail: qcqapgh@adelphia.net

Address all communications regarding QMD 
membership including change of address to:

American Society for Quality
Customer Service Center
PO Box 3005
Milwaukee, WI 53201-3005
1-800-248-1946 or (414) 272-8575

For more information on how to submit articles or
advertise in The Quality Management Forum see the
Quality Management Division Web site at 
www.asq-qmd.org. Articles must be received ten weeks
prior to the publication date to be considered for that
issue. Publication dates are the first week in January,
April, July and October of each year. 

The cut off dates for upcoming issues:
Summer submissions is April 27, 2005
Fall submissions is September 1, 2005

Contact the ASQ Customer Service Center at 
1-800-248-1946 or (414) 272-8575 to replace issues
lost or damaged in the mail.
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Organization
U.S. Postage
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American Society for Quality, Inc.
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FORUMFORUM
T h e  Q u a l i t y  M a n a g e m e n t Advertise in

The Quality Management Forum

If you provide products 

or services to the 

quality profession, 

The Quality Management Forum

will help you reach 

your target market.

Every quarter, the Forum can convey your advertising message to nearly 20,000
Quality Management Division members. These members include many of ASQ’s

quality executives, managers, supervisors, and team and project managers. Most are
decision makers or influencers for products and services such as:

� Consulting   �  Training Publications   �  ISO Registration
�  Conferences   �  Business Shows   �  Software ... and more

For information on advertising in the Forum, contact 
Project West, 1764 Blake Street Denver, Colorado 80202

Phone (720) 946-0165; Fax (720) 946-0168 or E-mail info@projectwest.com.


