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Dr. Wheeler’'s books are known

for their combination of unparalleled insight,
understanding, and practical advice,
presented with unsurpassed clarity, simplicity,
and accessibility.

His latest books continue this tradition.
Get your copies today.
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EtQ's Risk Assessment creates VISIDINIRY with high-risk events & streamlines CAPAs in the Quality System

Using EtQ’'s Risk Assessment module, companies can reduce the number of CAPAS by filtering out
non-critical events and prioritizing those events that have a critical impact on the enterprise. Each risk assessment
event Incorporates risk mitigation tracking, to ensure that CAPAS reduce the risk to appropriate levels.
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STATISTICA

Enterprise/QC
Data Analysis Solutions for Manufacturing Intelligence

STATISTICA Enterprise / QC takes Six Sigma and Process Improvement to the next
level by integrating with your data repositories and delivering comprehensive
analytics and reporting to targeted user groups. Visit www.statsoft.com.

Stop reviewing endless charts:

Start reviewing color-coded dashbhoard summaries:
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STATISTICA Enterprise Monitoring
& Alerting Server (MAS) provides a
highly efficient approach to monitor-
ing and an unlimited number of key
parameters, empowering decision
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Advance toward your business goals and capture long-term profits by making
the customer the centerpiece of your quality program.
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gaining traction in hospital settings.
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* More ‘Frontier’ Experience
See additional figures on a new
way to look at survey data.

* The Envelope, Please
Updated listing of quality-related
awards under “Tools and Resources.”

e Survey Says
Check out the complete “ASQ Hospital
Study Data Report,” the focus of
“Get Your Checkup.”
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UPFRONT

Baldrige Backbone

The enduring role of quality’s top honor

SINCE ITS INCEPTION in 1987, the Malcolm Baldrige National Quality Award has
recognized U.S. organizations for achieving quality and performance excellence. This year,
70 organizations applied to be considered for the prestigious honor, and countless other
organizations base their quality programs on the Baldrige framework. For a full breakdown
of this year’s applicants by category, turn to “Under the Microscope,” p. 12.

We feature the tumultuous journey of a 2008 Baldrige award recipient in the article
“Watershed Moment,” p. 38. Assistant Editor Brett Krzykowski delves into how quality
processes and practices can afford a level of resilience—even when it comes to a natural
disaster. Cargill Corn Milling North America’s Cedar Rapids, IA, plant was nearly wiped out
by a devastating flood in June 2008, but the company’s process focus helped it to reopen
less than three months later and host a site visit by Baldrige examiners that October.

The success story illustrates the Teflon-like effect of having a strong and focused
quality program.

In other Baldrige-related news, the first Future of Quality dialogue, a joint effort
between ASQ and the Baldrige National Quality Program leadership, took place in June.
Its purpose: to discuss new directions that quality and organizational performance
excellence must take in the decade ahead to create a lasting positive impact in business,
industry, healthcare, education and society.

Said Harry Hertz, Baldrige program director: “As we look to the future, the role of the
quality professional and organizational performance excellence criteria is to help organi-
zations face reality, think strategically, and implement efficiently and effectively, with the
customer and other key stakeholders in mind.

“Success will not be defined by financial data alone. Success will be driven by how
well we accept and address challenges of innovation, customer and employee engage-
ment, globalization and societal responsibility.”

A full report on the Future of Quality dialogue can be found here: www.asq.org/
knowledge-center/future-of-quality-dialogue.html.

QP has an archive of articles on Baldrige award recipients that can be found at www.
qualityprogress.com. For more on the framework, the application process and past
recipients, visit www.baldrige.nist.gov.

Finally, this month we updated our comprehensive quality awards listings, which
include state-by-state, national, international and automotive awards, descriptions and
information on how organizations can apply for them. The listings can be found at www.

qualityprogress.com under the Tools & Resources tab.

Seiche Sanders
Editor
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Healthy savings

In response to the interview

that appeared in the June 2009

issue of QP (“In a Perfect World,”

pp. 32-39), | believe former U.S.

Treasury Secretary Paul O'Neill

is right on target about the im-

provement opportunities in the

healthcare industry.
The $1 trillion of waste

in our healthcare system to which O'Neill

refers can be attributed to data reported in a

recent study by the New England Healthcare

Institute. The research organization identified

four major categories of waste that should

be the targets for improvement efforts:

1. Wide variations in patterns of care.

A lack of physician adherence to clinical
practice guidelines results in huge varia-
tions in patterns of medical care across

the United States. Potential annual sav-

ings: $600 billion.

2. Medical mistakes. These errors include
surgery on the wrong organ, prevent-
able medication errors or avoidable
infections acquired in the hospital.
Potential annual savings: $52.2 billion.

3. Overuse of hospital emergency
departments for non-urgent care.
Potential annual savings: $32 billion.

4. Underuse of drugs and other thera-
pies. Potential annual savings: $5.5 billion.
O'Neill’s track record at the Pittsburgh

Regional Health Initiative (PRHI) is proof

positive that dramatic improvements in

healthcare quality and significant cost
reductions are not mutually exclusive.
What is equally remarkable is that the
improvements were achieved without high-
paid consultants, significant investment of
capital, regulatory reform, new legislation

or big committees. | often refer to PRHI's

accomplishments during the Six Sigma

INBOX

certification classes | teach at
Emory University in Atlanta.
President Barack Obama
should indeed raise the stakes
for healthcare by challenging
all key stakeholders to the kind
of savings O'Neill espouses. As
a quality professional, | would
be glad to volunteer my time
to such a noteworthy cause.
Peter J. Sherman
Associate director, AT&T
Lead instructor, Emory University
Six Sigma Program
Atlanta

Managing metrics

In his article in the June edition of QP

(“Pyramid Power,” pp. 40-45), Todd Creasy

presented a different and useful perspec-

tive on the use of metrics to drive change.
Although many organizations resist the

metrics dashboard, perhaps this perspective

will encourage more use of metrics, which

is commendable. By drawing a connection
between foundational metrics and the cap-
stone metric appropriately, Creasy enabled
all levels of an organization to consider the
business priorities and to focus on them.
People do not like metrics because they
feel they cannot control them. What they
fail to understand is that metrics require
rigorous management to fully understand
their value. Only then will anyone in the
organization feel comfortable using them.
Likewise, management needs a set of
tools to improve processes. Lean Six Sigma,
6TOC or any other approach must be under-
stood, mastered and appropriately applied
to the situation to get the most out of them.
Randall Johns
Vice president, Juran Institute
Stafford, VA
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Q: Our company is redesigning its customer
service surveys. To date, the question of
whether the customer was satisfied with
the service gave the option of answering
yes or no, with a space provided for the
customer to provide additional comments.

On the new survey, the company wants
to start using a Likert scale of 1 to 10 so
customers can indicate their level of satis-
faction with the service, but it also wants to
leave the yes-or-no question on the survey.
It would be structured so customers would
indicate yes or no as to whether they were
satisfied, and then the company would
have the customer indicate the extent of
satisfaction or dissatisfaction by rating on
a scale of 1 to 10. The ability to write addi-
tional comments would still be provided.

Is it redundant to have the yes-or-no
aspect of the question in addition to the
scale? | feel it is, but maybe I'm wrong.
Also, if the yes-or-no question is eliminated,
how should research and reporting be
done across that dividing line between the
historical data that has the yes-or-no ques-
tion and the new data that will not have it?

Leigh Comunale
Quality analyst
Bradenton, FL

A | strongly suggest you not use two ways
to answer the same question. While the
proposed approach seems simple and
promises more information than you would
get by using only one type of scale, there
are two problems:

1. Anything that seems even a little com-
plicated will dissuade some people from
completing the survey.

2. A fraction of people will be confused,
and you will end up with questionable
data.

Imagine your confusion if a respondent
checked the “no” box, and then indicated
a rating of 7 on the satisfaction scale. Does
this suggest he or she wasn’t sure how to
use the scale and thought the 7 was the
degree of dissatisfaction? Or maybe the re-
spondent just wanted to send you a mixed
message—that he or she was generally
satisfied but was dissatisfied with some

portion of your service and couldn’t answer
yes. The problem is that you'll suspect
some of your respondents were confused,
but you won’t know which ones.

As for which type of scale to use, |
would definitely recommend the Likert
scale. Just looking at the distribution of
scores from a questionnaire that employs
the Likert approach will give you a great
deal more information than the percent-
age you will get from the same number of
responses to a yes-or-no survey.

If you want to do a sophisticated statisti-
cal analysis, you will see that you can more
quickly assess significant patterns if your
data is captured on a Likert scale. The aver-
age of scores from Likert questions, along
with their distribution of variation, gives
you more information than the percentage
you would get with yes-and-no responses.

There is one exception to my preference
for the Likert scale: It's obviously of little use
for questions that can only have a yes-or-no
response. For example, most political polls
offer only two very distinct choices. Asking
people to choose a candidate by using a
Likert scale would not make much sense.

In choosing how broad a scale to use,
there are many opinions among experts, all

of whom have their reasons for selecting
that range. You indicated that your company
is considering using a scale of 1 to 10. | have
always preferred 1 to 5—or at most a 1 to
7—because it's easy to fill out and gives the
survey provider good information.

Years ago, | took a class from Joseph
Juran, and he used a scale from 1 to 20 on
his course evaluation survey. Perhaps his
grades were so consistently high that he
needed the broader scale to look for subtle
changes.

In comparing new data to previously col-
lected data, if you use a Likert scale from 1
to 10, the simplest approach is to consider
all responses that fall between 1 and 5
as “no” and all responses from 6 to 10 as
"yes.” There may be some sophisticated
rationale for doing it otherwise, but I'm not
aware of what it is.

QP ¢ www.qualityprogress.com



Being able to audit for effectiveness takes quite a
bit of skill and a good measure of

Some people insist on using a scale
that has an even number of choices—for
example, 1to 6 or 1 to 10, thus forcing the
respondent to choose an answer that leans
toward a positive or negative direction.
| prefer an odd number, which gives the
respondent an opportunity to indicate that
he or she is neutral on the question. Why
force an answer that really doesn’t mean
anything?

In addition to the Likert scale, you
should also allow a choice of “no opinion.”
This would let someone without enough
information to indicate such while still an-
swering the question. Thus, it would avoid
skewing your data with people who should
not count.

Finally, if space on your form permits, pro-
vide space after each question for open-end-
ed comments. While these might not have
much statistical validity, they would provide
insight that otherwise could be missed.

Joe Tunner
Consultant
Fort Collins, CO

FOR MORE INFORMATION

Allen, I. Elaine and Christopher A. Seaman, “Likert Scales and
Data Analysis,” Quality Progress, July 2007, pp. 64-65.

Fontenot, Gwen, Lucy Henke and Kerry Carson, “Take Action
on Customer Satisfaction,” Quality Progress, July 2005,
pp. 40-47.

Hayes, Bob E., “The True Test of Loyalty,” Quality Progress,
June 2008, pp. 20-26.

Q: Is there a maturity model that shows
how to gauge an organization’s progress
toward auditing the elements of a quality
management system (QMS) or a standard

from the International Organization for
Standardization (I1SO)?

Reviewing our audit-findings data from
the last couple of years, document and
record control (elements 4.2.3 and 4.2.4 in
1SO 9001:2008) tend to be the most com-
mon areas of nonconformance. As a QMS
process matures, | believe that findings
would tend to move toward operational
issues, such as I1SO 9001 element 7.5.

Efrain Ruiz
Quality assurance manager
Marietta, GA

A: The short answer to your question of
whether such a maturity model exists is no.
However, you touch on an important issue
relating to the purpose and evolution of a
management system audit.

Like any process, an audit must add
value. Any value an audit adds will change
as the management system being audited
matures. In a newly implemented manage-
ment system, the focus of the internal
audit program is conformance.

As the management system matures,
however, conformance issues (including
document control) should become less of
an issue. Instead, the focus should shift
toward the effectiveness of the system. For
example, the audit should ask whether the
processes accomplish planned results. If

not, it should then ask whether actions are
being taken to resolve the issues.

Auditors should spend less time focus-
ing on issues such as document and record
control and more time evaluating process
performance and metrics. That doesn’t
mean conformance issues such as docu-
ment and record control should be ignored.
It's just my opinion that less time should be
spent looking for problems in these areas
in the absence of serious historical issues
relating to these processes.

Unfortunately, many auditors never leave
the comfort zone of auditing for confor-
mance, which is relatively easy and pain-
less. Being able to audit for effectiveness
takes quite a bit of skill and a good measure
of perspective, and it often surfaces some
sensitive (but quite important) issues.

For the audit program to continue to
provide value in driving process perfor-
mance, it must be performed thoroughly.

Joe Kausek

Manager, operational excellence
Rio Tinto Minerals

Boron, CA

FOR MORE INFORMATION

Kausek, Joe, The Management System Auditor’s Handbook,
ASQ Quality Press, 2006.

Morris, Jon, “Smooth Approach,” Quality Progress, October
2008, pp. 34-41.

Wasche, Theresa and Nancy Sciortino, “Improving the
Internal Audit Experience,” Quality Progress, November
2007, pp. 32-36.
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Solve your Weibull, reliability,
warranty, Bayesian & Maintenance,
prediction & estimation problems.

USER’S MANUAL

Performs all measurements required in the
AIAG manual. Contains ANOVA methods
and excellent graphs.

Measurement
Analyst

Site and global license available!!!

Used by Chrysler, ITT, FedEx, Ford,
TRW, GM, HP, U.S. Postal Service

LSS PRIMER

The Lean Six Sigma Primer is
written to a QCI BoK. There
are more case studies and lean
content than in any other QCI
products. 400 questions are
included. A solution text is also
available.

PHASE CONTAINMENT
app)

lllllllITY
DICTIONARY

by Tracy Omadahl

Contains 2200 difinitions.
A great resource for any
ASQ certification.

Gauge Blocks  Primary Standards
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lull Tools
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Ouality

QUALITY

DIG’TIBNA

'A
luu gﬁﬁ’£(lft\\ are Quality

mm nunurv CONTROL L or rel(l

Bootstrap, (i

Service Recall

" BURN-IN r
AMBIENT TEST

idation
\Apportionmentt o
R AM Redundancy
DICTIUNARY by Tracy Omadahl

41 (ulabllm BATHTUB y y
Sl %Eolgf Contains 2800 definitions.
Wy pi fm""" Helpful for Reliability and
Quality Engineers.
by Bensley & Wortman

The ISO Primer presents a
thorough treatment of the
ISO implementation
and documentation
process. The CD
contains generic quality
manuals in Adobe PDF.

QUALITY SYSTEM
HANDBOOK

by Edenborough
The QSH details the
B selection, organization,
°m and writing of
quality documents. The
disk contains procedures
and work instructions.
ISO 9001:2008 updated.
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BALDRIGE

Under the Microscope

Healthcare organizations continue to dominate Baldrige applications

Baldrige applications submitted to
organizers were again dominated by
healthcare institutions, but that doesn't
mean they're the only ones using the
criteria to improve their operations, the
program’s director contended.

For the second year in a row, the
vast majority of applications came in the
healthcare category, while just a handful
of manufacturers and service providers
submitted applications to be considered
for a Malcolm Baldrige National Quality
Award, considered the highest recogni-
tion for innovation and performance
excellence in the United States.

Of the 70 applications submitted to
the National Institute of Standards and
Technology this year, 42 are from health-
care organizations. Nine applicants
are education organizations, eight are
nonprofits, two are manufacturers, four
are service companies and five are small
businesses.

Of last year’s 85 applications, 43 were
healthcare organizations, five were ser-
vice providers, three were manufacturers, 11 were from the educa-
tion sector, 16 were nonprofits and seven were small businesses.

“It is troubling that we are not identifying as many role models
from these sectors as in the past,” said Harry Hertz, the director
of the Baldrige National Quality Program.

“But it is worth remembering that the Baldrige program is more
than just the Baldrige award. While the award and the recipients
are our most visible centerpieces, our ultimate goal is for organi-
zations to apply the criteria to the maximum extent according to
their needs,” he said.

There's been a surge of healthcare organizations applying for the
Baldrige award since 2005, and state and local quality award pro-
grams are also seeing similar growing interest from the healthcare
sector, Hertz said.

“We are told that many service providers and manufacturers
still use the Baldrige criteria internally and that others see quality

as an embedded function, more
functional than strategic,” Hertz said.
“Those companies who continue

to use the criteria see (the criteria)
as vital strategic ways that guide
operations and long-term strategy
setting.”

The upswing in interest from
healthcare organizations should
continue for “at least the next few
years,” he added.

“We believe (the upswing) signals
that the healthcare industry is see-
ing the challenges it faces and is
willing to engage in the hard work
necessary to address them in a
positive way,” Hertz said.

“The majority of our healthcare
applicants describe starting their
Baldrige journey several years prior
to submitting an application to the
Baldrige program, so the impact
of the framework appears to be
continuing to grow. Networks are
developing for healthcare organiza-
tions to communicate their experiences and perceptions,” Hertz
said.

Of course, a high number of applicants from one category does
not necessarily translate into a high number of award recipients
from the same category.

Of the 85 applications last year, there were three Baldrige
award recipients: one manufacturer, one hospital and one school.
In 2007, from 84 applications, two healthcare organizations, two
nonprofit organizations and one small business received Baldrige
awards.

The Baldrige award review process continues through the end
of the year with application reviews and site visits to the organiza-
tions that applied. Usually, organizers announce award recipients in
December. Visit www.baldrige.nist.gov for more information about
the award.

—NMark Edmund, associate editor
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AUTOMOTIVE

BIG THREE'S INITIAL
QUALITY UP IN 2009

Initial quality of new vehicles sold by the Big Three
has improved by an average of 10% compared to
last year, according to a recent J.D. Power and As-
sociates study.

The industry average for initial quality this year
for domestic brands manufactured by Chrysler,
Ford and General Motors is 108 problems per 100
vehicles (PP100). That's down from 118 PP100 in
2008. Initial quality has improved to an average of
112 PP100 this year, down from 124 PP100 in 2008.

Lexus leads the overall nameplate rankings,
averaging 84 PP100, followed by Porsche, Cadillac,
Hyundai and Honda in the top five.

“Even in the face of unprecedented challenges,
the Detroit automakers are keeping their focus on
designing and building high-quality vehicles, which
is a precondition for long-term success,” said David
Sargent of J.D. Power and Associates.

The J.D. Power and Associates initial quality
study is considered an industry benchmark for new
vehicle quality measured at 90 days of ownership
and has become a predictor of long-term durability.
For more details on the scores, visit www.jdpower.
com/corporate/news/releases/pressrelease.
aspx?ID=2009108 (case sensitive).

NAME: S. Anil Kumar.
RESIDENCE: Ranipet, Tamil Nadu, India.

EDUCATION: Bachelor’s degree in engineering electronics and communica-
tion from the T.K.M. College of Engineering in Keraala. He
has also obtained several quality-related certifications.

CURRENT JOB: Head of business excellence and quality

assurance at Bharat Heavy Electricals Ltd. (BHEL) in Ranipet,

India. Kumar has worked at BHEL for 25 years, helping his
& 4 company obtain 1SO 9001 certification in 1993. He was one

of the first in the public sector to achieve this recognition.

Other professional achievements include coordinating more
than 750 improvement projects during the last three years and developing internal
quality management and Green Belt training programs.

INTRODUCTION TO QUALITY: Kumar was introduced to quality manage-
ment when he started his career at BHEL as an inspection engineer, obtaining
extensive quality training throughout his tenure.

ASQ ACTIVITIES: Among his many activities are: review board member of ASQ
Quality Press since June 2003; paper reviewer for the World Conference on
Quality and Improvement in 2008; proctor of ASQ certification exams in Chen-
nai, India, since 2001; participant in e-section development; member of ASQ
global transformation task force; and a contributor to the Quality First newslet-
ter. Kumar also helped coordinate the first Quality-India Chennai meeting in
2006 and has been involved in many ASQ-Federation of Indian Chambers of
Commerce and Industry activities.

OTHER ACTIVITIES/ACHIEVEMENTS: Kumar has been a senior examiner for
the IMC-Ramakrishna Bajaj National Quality Award and an examiner for the
Confederation of Indian Export-Import Award. He is also a Six Sigma train-
ing assessor for the Quality Council of India’s National Registration Board for
Personnel and Training.

RECENT HONOR: This year, Kumar became the first ASQ fellow from India. In
2005, he won the Qimpro Silver Standard Award.

PUBLISHED: Kumar has created hundreds of crossword puzzles related to
quality management and Six Sigma and has had them published in magazines
including QP, Quality World and Informed Outlook. He also has had many pa-
pers published and presented at national and international conferences.

QUALITY QUOTE: Quality is the manifestation of process interactions. It seeks
a fine balance between systems and passion. Quality without innovation is
stale, and innovation without quality cannot be sustained for long. Profound
learning accelerates sustainable improvements.

Who's Who in )
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KEEPIN

Mr. Pareto Head  BY MIKE CROSSEN

Pareto Head, are you still
planning on attending that
seminar 1 recommended?

RUNS

fail to
meet patient safety standards that were
recommended in a landmark report by
the Institute of Medicine 10 years ago. The
Leapfrog Group, a healthcare advocacy
organization, said most hospitals surveyed
don’t meet medication error prevention
standards or mortality standards, and
many have failed to implement other
efficiency standards known to improve
quality and save lives. For more details on
the survey, visit www.leapfroggroup.org.

coordinator of the
U.S. standards and conformity assessment
system, began accepting applications last
month for certification bodies seeking ac-
creditation under the new Toy Industry As-
sociation Toy Safety Certification Program.
The program was created to improve toy
safety, help restore stakeholder confidence
in toy products and comply with new
federal requirements that toys be tested
by a qualified lab and certified for meeting
rigorous national safety standards and
regulations. For more information about the
program, visit www.toycertification.org.

Which Effective
ane is that, decision-
Charlie? making.

(ANSI) Certificate
Accreditation Program (ANSI-CAP) has
selected ASTM E2659-09, Standard
Practice for Certificate Programs, as
the standard against which certificate
programs will be evaluated for potential
accreditation. The ANSI program seeks
to accredit organizations that issue
education and training certificates to
U.S. workers. ANSI is also asking those
organizations that issue education and
training certificates to U.S. workers to
apply for the institute’s pilot ANSI-CAP.
Call 202-331-3621 for more information
about the pilot program.

are the tough-
est to fill in the United States, according
to a recent report from Manpower, an
employment services agency. More than
2,000 U.S. employers were surveyed to
find out which positions are the most
difficult to fill. Following on the list are
nurses, skilled trades, teachers, sales
representatives, technicians, drivers, IT
staff, laborers, machinists and machine
operators. To view the 2009 Talent Short-
age Results Report, visit www.manpower.
com/research/research.cfm.

Mo...
1 haven't
decided, yet.

HEALTHCARE

WISCONSIN
RANKED FIRST
IN HEALTHCARE
QUALITY

The state of Wiscon- [T £
sin ranked No. 1in '
healthcare quality

the federal Agency
for Healthcare Re-
search and Quality.

The agency scored each state based on
250 quality measures drawn from more than
30 sources. Minnesota and Massachusetts
were ranked second and third, respectively,
in this year’s survey, and New Hampshire
and Michigan rounded out the top five.

The lowest performing states were
Louisiana, Mississippi, Nevada, Arkansas and
New Mexico.

Wisconsin was also ranked No. 1 in 2006,
but dropped to second behind Minnesota in
2007.

A complete report on the findings and de-
tailed information on each state’s scores can
be found at http://statesnapshots.ahrg.gov.
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QUICK POLL RESULTS

Each month at www.qualityprogress.com, visitors can
take a short, informal survey, and we post the results.

7

Here are the numbers from the most recent Quick Poll:

“What do you find most difficult to communicate to management?”
 That quality must be an organization-wide effort. IR 39.6%

* The value of quality—in monetary terms.
* The need for sustained resources dedicated to quality.
* That quality is proactive as well as reactive.

P 26.4%
. 20.6%
L 11.4%

Visit www.qualityprogress.com for the most recent poll question posted:

"What has the biggest impact on customer satisfaction?”

e Quality of the product or service.
» Price of the product or service.

e Current economic climate.

e Competition's offerings.

ASONEWS

TRAINING PROGRAM LAUNCHED ASQ
has launched a new education and train-
ing program for quality professionals. The
ASQ Learning Institute (www.asg.org/
learninginstitute) features ASQ's learning
offerings and integrates training resources
among ASQ headquarters, member com-
munities, education professionals and
members. There's also a learning manage-
ment system that lets users create a
profile and learning plan and track their
learning history.

IAQ AWARD Ira

M. Millstein was
awarded the Marcos
E.J. Bertin Quality in
Governance Medal
by the International
Academy for Quality MILLSTEIN

(IAQ). Millstein was recognized for “raising
our global sensitivity to the imperative of
a strong quality focus in the governance
of organizations,” award organizers said.
Bertin is a past-chairman and honorary

member of IAQ and is considered the
father of the Argentine quality movement.
ASQ administers 1AQ.

SR REPORT Three major corporations
featured in a panel discussion on social re-
sponsibility (SR) at ASQ's World Conference
on Quality and Improvement earlier this
year have been profiled in the latest ASQ
Quarterly Quality Report. The report details
SR approaches taken by Target, Ecolab Inc.
and 3M. For more details, visit www.asq.
org/quality-report/reports/200906.html.

ASQ IN MEXICO CITY ASQ has opened
an office in Mexico City as part of its plan
to expand quality’s reach around the
globe. The new office employs two people.
There are more than 600 ASQ members

in Mexico. ASQ already operates offices in
Beijing and New Delhi. An opening celebra-
tion will be held in the fall. Visit www.asq.
org/global/countries/mexico.html for more
details about ASQ activities in Mexico.

NEW TAG MEMBERS Two technical
advisory groups (TAG) recently held elec-

ASQ has submitted

comments to the

National Coordina-

tor for Health Information Technology
about a proposal to establish a national
network of regional health IT extension
centers that would assist healthcare
providers in their efforts to adopt new
information technologies. In the letter,
then-ASQ president Roberto Saco said
ASQ believes quality principles can
ensure the money is wisely spent and
process improvement tools and quality
methods can make implementation go
smoother and quicker. For more details
on the correspondence, visit www.asq.
org/advocacy/issues-actions/20090626-
electronic-health-records.html.

Capitol Q is a regular Keeping Current
feature that highlights ASQ’s advocacy
efforts with government leaders. More
information can be found at ASQ’s
Advocacy Room at www.asq.org/
advocacy/index.html.

tions, and new members were selected
to hold TAG positions. Those elected to
the social responsibility TAG were: Mary
McKiel (chair and government expert),
Linda Golodner (consumer expert), Heidi
Hijikata (government observer), Rolf
Schneider (industry expert), Bruce Tackett
(industry observer), Jason Morrison
(nongovernmental organizations expert),
Rochelle Zaid (nongovernmental organiza-
tions observer), Dorothy Bowers (service,
support, research and others expert) and
Sonny Maher (service, support, research
and others observer). The newly elected
members of TAG 207, who start their
duties in 2010, are: Susan Briggs (chair),
Joe Cascio (vice chair) and Thea Dunmire
(secretary).
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Move
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SHORTCOM'NGS IN MEASU REMENT systems and traditional

methods for assessing customer satisfaction affect the ability of most firms to di-

rectly link quality improvements to changes in financial performance.
With respect to the revenue side, manufacturers and service providers must find
the best path to satisfy, retain and attract customers if they want their businesses

In 50 Words
(o)

r Less
Market-oriented quality
management links long-
term profitability to a
company’s ability to create
customer value.

Quality measurement
must consider that qual-
ity depends on customer
perception, which is based
on the utility of the product
or service.

Quality cannot be defined
separately from the value
of the final product.

to survive and grow. They also must be able to deter-
mine the return on their quality initiatives.
That path to survival, growth and profitability

begins by developing quality programs through the

identification of critical quality dimensions as dictat-
ed by the market. By doing so, firms can concentrate
their scarce resources where they are most valued b
their customers, and management’s efforts can be fo-
cused on long-term objectives-raﬂ}er than short-term
profits. Those tactics will depend mostly on customers*
satisfaction as the key driver for increasing the net

3 =N

value of the company’s customer bage.



CUSTOMER SATISFACTION

by Paulo EP. Barcellos
and Antony P. Mueller

Market-oriented quality




A market-oriented approach is essential for devel-
oping an effective marketing and product development
strategy. Market-oriented quality management will also
increase company profits, similar to how business prof-
itability and growth are driven by customer loyalty and
customer retention, which are natural outcomes of cus-

tomer satisfaction.

Gauging satisfaction

An effective strategy begins with measuring customer
satisfaction properly. Customer-satisfaction measure-
ment is needed at the microeconomic level—at which
a company’s quality efforts reside—and the macroeco-
nomic level—at which the quality of goods and services
of particular sectors of an economy can be found.

The Swedish Customer Satisfaction Barometer' and
the American Customer Satisfaction Index (ACSI)**
are two good examples of customer satisfaction mea-
surements that illustrate how the quality of goods and
services can be evaluated from the demand side using a
market-oriented perspective.

To establish and maintain profitability, private and
state-owned companies must know the worth of a loyal
customer, particularly in economies exposed to recent
deregulation processes and where monopolies are being
challenged by globalization and privatization.

A few years ago, for example, the Brazilian govern-
ment launched a process to deregulate some monopo-
lies, including state-owned public utilities and telecom
services. These actions, paralleling privatization of the
economy, were aimed at creating a more competitive na-
tional marketplace.

Hotel chains in Rio de Janeiro conducted a pilot proj-
ect in 1999 and 2000 measuring their quality of service
using the ACSI method. One of the conclusions of the
project was that the ACSI method proved valid for ap-
plications in Brazil.

The pilot—a benchmarking project involving seven
hotel chains based in the United States (Holiday Inn,
Hilton, Hyatt, Marriott, Starwood [Sheraton, Westin, and
Days Inn], Promus and Ramada®)—fostered improve-
ment in the hotel industry at the macroeconomic level.
At the microeconomic level, the project improved the
quality initiatives of Rio de Janeiro’s hotel chains.

The importance of these projects is enhanced by the
fact that business survival and growth stem from cus-
tomer satisfaction, which impacts customer retention,

profitability and competitiveness.®’
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Satisfaction and performance

In an article from the journal Managing Service Quality,

Ton van der Wiele, Paul Boselie and Martijn Hesselink

wrote: “The relationship between customer satisfaction

(as a result of service quality) and business performance

is not always very clear.” They also presented three ma-

jor challenges to measuring the relationship:

1. Time between measurements of customer satisfac-
tion and profit improvements.

2. Other variables that influence company profits (such
as price, distribution and competition).

3. Other behavioral variables that could explain the cau-
sality between customer satisfaction and business re-
sults.

According to the trio of authors, the findings of some
researchers pointed to evidence of the direct relation-
ship between customer satisfaction and organizational
performance.

Other research by Christopher D. Ittner and David F.
Larcker revealed four common mistakes made by compa-
nies trying to measure nonfinancial performance:’
¢ Failing to link measures to strategy.
¢ Failing to validate the links.
¢ Failing to set the right performance targets.

e Measuring incorrectly.

They also recommended areas for companies to fo-
cus on to improve performance: selection and staffing
of new hires; employee satisfaction; employee empow-
erment and accountability; customer satisfaction; and
customer buying behavior.

Focusing on those areas, they said, leads to sustained
profitability and shareholder value: “For example, a ma-
jor finance company found that, in ascending order of
importance, employee satisfaction, quality (the number
of processing mistakes) and customer satisfaction were
the fundamental drivers of financial performance.” If
nonfinancial measures can improve financial results,
they should be used to make decisions.

In the Journal of Marketing, Eugene W. Anderson,
Claes Fornell and Sanal K. Mazvancheryl empirically docu-
mented “a positive association between customer satisfac-
tion and shareholder value. Given the overall estimate of
the association between ACSI and Tobin’s ¢ of 1.62, a 1%
change in customer satisfaction (as measured by ACSI) is
associated with an expected 1.016% change in shareholder
value (as measured by Tobin’s ¢).”!!

This finding has important implications. While the
“study does not provide diagnostic guidance for man-



CUSTOMER SATISFACTION

Satisfied customers are economic assets
with high returns and low risks.

agers seeking ways to improve customer satisfaction
or specific guidelines for implementing customer sat-
isfaction programs, it does provide a strong rationale:
Firms that actually achieve higher customer satisfac-
tion also create more shareholder wealth.”!

Fornell emphasized this point as evidence of his re-
search conclusions: “We might even have stumbled upon
the holy grail for managers, as well as investors: Satisfied
customers are economic assets with high returns and low
risks. That is, you don’t have to take high risks to get high
returns. This is contrary to what most financial analysts
believe. It is also contrary to what many in business be-
lieve: ‘Be bold. Take risks. No risk, no reward. Nothing
ventured, nothing gained.”

Quality as customer satisfaction

Defining quality as customer satisfaction must take
into account that the satisfaction a customer expects
to receive is not a constant. Instead, it depends on the
customer’s situation.

Similarly, the perception of quality differs among
customers, and the same individual will apply different
quality standards according to his or her specific situ-
ation. Therefore, quality as customer satisfaction must
be conceived as the endeavor of the seller to meet the
changing perceptions of the customer as they occur.

From this perspective, quality management con-
sists of the art of anticipating changes of perception
and putting them into the context of competition.!*
Therefore, quality measurement needs to take into
account that quality is customer perception based on
utility, which is subjective and depends on that cus-
tomer’s situation.

Because the valuation of a product, including all in-
termediate stages of its production, is based on the util-
ity of the final product, quality standards will change
with the variability in the consumers’ tastes. Although
the consumer decides only whether to purchase certain
goods, his or her valuation of the product is the root of
valuation in the production process.

Through the act of buying or not buying, the con-

sumer transmits his or her valuation to all preceding

stages of the production process. Quality accounts for
this element of subjectivity that rests with the consum-
er. The observance and maintenance of high technical
standards must not be confounded with meeting those
quality standards because they are derived from a mar-
ket-oriented approach to quality management.

The value of any product in the production process,
from natural resources to final consumption, depends on
the value the consumer places on the product. In other
words, production goods have value only insofar as they
contribute to providing a good for consumption.

The economic value of technological knowledge
and resources, therefore, is derived from the value the
buyer places on the final product. This means there
are no definite standards of quality regarding the pro-
duction of goods outside the buyer’s valuation of that
product. As a result, quality cannot be defined without
the value of the final product.

Customer satisfaction is a means toward the com-
pany’s goal of profitability. It follows that the profitabil-
ity of a company’s operations serves as the prime cri-
terion of whether the adequate quality standards have
been achieved.

Falling profit rates do not necessarily suggest the
quality standards that have been pursued are too low;
they might very well be too high because customer sat-
isfaction will always include price. A lower-quality prod-
uct may, in fact, meet an individual’s customer-satisfac-
tion criteria if he or she believes the price is right. The
pursuit of quality standards needs to be congruent with
the customer’s willingness and ability to pay.

Taking into account that beauty is in the eye of the
beholder, simplicity can be a virtue. In this way, simplic-
ity represents an element of quality. One of the most
basic errors of quality management is to confuse qual-
ity with complexity—or, even worse, higher production
costs—and to believe that a more elaborate product is

always better than a simpler version.

Brand name
Established quality standards—as they are transmit-
ted through branding—reduce uncertainty, form a
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relationship of trust with consumers and increase mar-
ket transparency.

From a quality perspective, branding can be defined
as reliability by standardization of a differentiated prod-
uct. Quality defined in this way serves as a tool for com-
panies that serve a mass market. The task of quality man-
agement is to watch for the slightest deviations from the
established quality standards.

Modern branding is a way to transmit information
about quality levels to the customer. As such, branding
provides a good example of what is meant by market-
oriented quality management.

For example, McDonald’s and Coca-Cola do not carry
customer expectations of a gourmet meal or an exqui-
site beverage. On the other hand, customers who see the
Mercedes and Lexus brands expect that the products’
higher-priced products will be matched by high quality
standards. In this respect, quality contains the meaning
of reliability that comes with the brand.

Back to burgers: Although the McDonald’s brand
does not conjure images of a white-tablecloth, fine-din-
ing experience, the level of quality the brand delivers is
reliable. Quality in this sense, as it is used in branding,
serves as a means of communication between seller and
buyer. It is a form of establishing definitive customer ex-
pectations. The primary task of management is to ensure
expectations will be met under any circumstances.

The establishment and branding of quality standards
reduces uncertainty for the buyer. When standards are
not being met, the buyer’s confidence in the seller is in
jeopardy. In this regard, quality standards form the basis
of a relationship of trust between seller and buyer. It is
not necessarily high quality but a specific degree of quality
that forms the basis of the relationship.

In contrast to producers of mass-market brands, mak-
ers of custom products cannot standardize their products.
Instead, they must strive to transfer the aspect of reliability
within the personal relationship between seller and buyer.
Along with the product, the dimension of quality refers not
only to the product itself, but also to the effectiveness of
communication between seller and buyer about the details
of the product.

In the area of custom-made products, quality stan-
dards refer mainly to the responsiveness of the producer
to the demands of the customer. In this relationship, the
producer must become educated about the customer
and convince the customer about the utility of certain

features of the product.
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A dynamic approach

Regardless of the size of the organization, the imple-
mentation of market-oriented quality management en-
tails a shift of perception that calls for the systematic
application of quality criteria in all stages of the produc-
tion process. By adopting a market-oriented approach
to quality management, the company applies quality
standards that are derived from the dynamics of the
market process.

With the market process serving as the source of qual-
ity standards, management will achieve flexibility with-
out losing the anchor, which is directly linked to custom-
er satisfaction.
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Report

Learn something about your
Six Sigma program’'s maturity

by Zhen He

In 50 Words
Or Less

e Six Sigma'suseina
variety of industries has
resulted in a focus on
successful deployment.

e Assessing the maturity
of program implementa-
tion, however, is often
overlooked.

¢ By establishing assess-
ment criteria, an organi-
zation can ensure con-
tinuous improvement.

SlX SlG MA HAS been a hot topic discussed and im-

plemented globally in the business world, nonprofit organiza-
tions and even governments. It has also been an important aca-
demic research area in recent years (see sidebar, “Six Sigma in
Print,” p. 26). There is comparatively less research, however,
into how to assess the maturity of Six Sigma implementation.

In a recent article, Prasad Raje outlined the five levels of
Six Sigma development: launch, early success, scale and repli-
cation, institutionalization and culture transformation.! He also
described the characteristics of each level from viewpoints
such as leadership support, training, people, project selection,
financial impact and software.

In doing so, he established a general framework for Six Sig-
ma maturity assessment, but not a detailed one. For example,
the framework didn’t provide a measuring system to evaluate
Six Sigma maturity. Six Sigma deployment within a business
is a complicated process, and a maturity assessment requires
systematic design from overall business perspectives.







In 2006, I, along with other members of the School
of Management at Tianjin University in China, sur-
veyed 106 companies that implemented Six Sigma in
China. We further investigated six companies that suc-
cessfully implemented Six Sigma: Bao Steel, Taiyuan
Iron & Steel Co. (TISCO), Haier, TCL Corp., Shanghai
Hitachi Electrical Appliances Co. and Aviation Indus-
try Corp. of China. We also conducted site visits to
three foreign-invested companies and joint ventures:
Motorola China, Dell China and Jiangling Motor (a
joint venture with Ford).

As we analyzed the companies that used Six Sigma
to achieve broad-based innovation and superior finan-
cial performance, we identified several distinguishing
characteristics of their approaches that set them apart
from those with a traditional operational improvement
mind-set. Successful companies had:

* A strategic vision based on customer and market
insights. Leaders crafted a compelling vision—not
just from a Six Sigma perspective, but company-
wide—based on a keen understanding of market
demands and their own capabilities.

¢ Leadership committed to continuous improvement.
Senior business leaders played active and enthusi-
astic roles.

¢ Alignment across the extended enterprise. The stra-
tegic vision was used as a unifying force to align
strategic and operational goals and to influence sup-

plier and customer relationships.
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e Integration through the extended enterprise. Op-
erations were characterized by processes that were
repeatable and regularly evaluated for change and
improvement in collaboration with other affect-
ed business units. Efficiencies across units were
sought and achieved through analysis, innovation
and sharing. Processes and measures tracked prog-
ress on key strategic and operational goals.

Based on the survey, analysis and face-to-face talks
with Six Sigma Champions, Black Belts (BBs) and
Green Belts (GBs), we discovered it’s important to es-
tablish a set of Six Sigma maturity assessment criteria.
That way, benchmarks can be created regarding where
the company stands in terms of Six Sigma deployment,
and strengths and weaknesses can be evaluated.

Finding a purpose
Like the Malcolm Baldrige National Quality Award cri-
teria, the main purpose for an organization to estab-
lish Six Sigma maturity criteria is self-assessment. The
program should be focused and collaborative to deter-
mine how best to integrate, align and deploy Six Sigma
in an enterprise. As a result, it is an attractive tool for
organizations looking to improve their performance
over time and to continue the never-ending journey for
performance excellence.

The maturity criteria can also provide an analysis
of an enterprise’s cultural transformation toward Six
Sigma and help it:

e Improve Six Sigma deployment performance by un-
derstanding the big picture of Six Sigma manage-
ment from the strategic to the operational level.

¢ Benchmark best practices and clearly understand
where the company stands.

* Locate areas for improvement through gap analysis.

¢ Pinpoint specific steps to close the gaps.

¢ Identify an organization’s strengths and weaknesses.

Establishing your values
To set up a Six Sigma maturity assessment model, it’s
important to clarify the management philosophy of Six
Sigma. Previous studies show that what sets Six Sig-
ma apart from prior quality management approaches
isn’t the underlying philosophy or the quality tools and
techniques employed, but rather the manner of organi-
zational implementation.?

Six Sigma is far more than a quality improvement
program; it is a continuous improvement strategy and



an integration of contemporary management ideas,
principles and tools. Its goal is to achieve continuous
improvement by conducting Six Sigma projects that
result in improved customer satisfaction, bottom-line
costs or profits.

Six Sigma adopts the key principles and philoso-
phies of ISO 9000, total quality management and the
Baldrige criteria. It reflects the following core values,
which should be fully understood by the executives of
the organization that implements Six Sigma:

Commitment from high-level management. Six
Sigma deployment is a top-down process. To deploy
Six Sigma successfully within a company, management
executives should have a long-term vision and must
set up the needed infrastructure. SWOT (strengths,
weaknesses, opportunities and threats) analysis and
balanced scorecards can be used to align business
strategy with Six Sigma and identify opportunities or
critical areas for business improvement.

Customer-driven decisions and improved cus-
tomer satisfaction. The ultimate objective for pur-
suing Six Sigma is not just to reach a high-level qual-
ity goal, but also to meet customer requirements.
Organizations must go beyond customer satisfaction
to customer delight via breakthrough business process
improvement. Focusing on the voice of the customer
(VOCQ) is a major tenet of Six Sigma, which requires
that all business processes be customer-driven.

Organizational learning. Six Sigma is an effec-
tive way to push organizational learning. The action-
learning process of Six Sigma combines classroom
training with projects and aligns employee learning,
performance improvement, knowledge management
and organizational learning.

Management by facts and data. Six Sigma meth-
ods focus on rigid data analysis. The processes of de-
fine, measure, analyze, improve and control (DMAIC)
and define, measure, analyze, design, optimize and
verify (DMADOV) are data-driven problem-solving
processes. A business culture of data-based decisions
can be cultivated through deployment of Six Sigma.

Cross-functional teamwork and breakthrough
improvement. In general, Six Sigma breakthrough im-
provement can be achieved only if the project team is
cross-functional. Traditional functional and organiza-
tional structure encourages people and departments to
function alone, without collaboration. The fact is, most

key business processes flow across many functional

departments, and total business process optimization
requires collaboration.

Focusing business results and value creation.
The reason many companies invest money in Six Sig-
ma is that its return on investment (ROI) is very high—
Motorola University claims it ranges between 10:1 and
50:1.° But most people believe the prevailing reason for
an organization to implement Six Sigma is to cut costs
or boost profits. Even though bottom-line profit or cost
savings is very important for Six Sigma deployment,
the benefits go beyond those areas to include custom-
er satisfaction, human resource development, internal
business process and supply chain improvements, and

corporate culture transformation.

Building a framework

When drafting the criteria for Six Sigma maturity as-
sessment, we adopted the Baldrige criteria and Motor-
ola corporate quality system review (QSR) guidelines.*
A team of 24 people (including Six Sigma Champions,
Master Black Belts and BBs) from industry and aca-
demia joined the meetings to discuss the framework,
reached consensus and categorized the core values of
Six Sigma:

1. Leadership.

. Strategy.

. Customer focus.

. Infrastructure.

Project management.

. Evaluation and motivation.

N o U W N

. Business results.

Figure 1 depicts the framework and how the catego-
ries relate to one another. Leadership is the most im-
portant input for a successful Six Sigma deployment,
and business results are the output.

Because Six Sigma is a customer-focused con-
tinuous improvement program, strategy is based on a
customer focus. Using that strategy, the organization
implements a project. Through the project review,
evaluation and motivation system, the organization
maintains the momentum of the program and continu-
ously finds new opportunities for improvement. At the
bottom is infrastructure, which provides systematic
assurance of long-term success.

Exploring the criteria
The criteria consist of seven categories, 26 items and
47 areas for assessment, all of which contribute to a
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1,000-point scale (see Table 1). Companies are divided
into four categories: poor (a score less than 400), mar-
ginally qualified (400 to 600), qualified (600 to 800) and
excellent (more than 800).

To facilitate the assessment process, we posed a ques-
tion regarding how each area was evaluated. Then, we
presented detailed considerations about the question.

For each question, the assessment team scored the
result from 0 to 5—very poor (0), poor (1), fair (2),
marginally qualified (3), qualified (4) and excellent
(56)—followed by specific descriptions. The results
were categorized as strengths or opportunities for im-
provement, and a total maturity score was obtained.

In addition, we developed an Excel worksheet with
macros to help the assessment process. For example,
for area 4.1.b (project selection procedure), the ques-
tion, considerations and performance levels were de-
scribed as follows:

SIX SIGMA IN PRINT

The Six Sigma body of knowledge grows by the day. For more informa-
tion on Six Sigma deployment, check out the following:

e Mikel Harry and Rechard Schoeder, Six Sigma: The Breakthrough
Management Strategy Revolutionizing the World’s Top Corporations,
Currency, 2000.

Forrest W. Breyfogle Ill, James M. Cupello and Becki Meadows, Man-
aging Six Sigma, John Wiley and Sons, 2001.

Bill Robinson, “Build a Management System Based on Six Sigma,” Six
Sigma Forum Magazine, November 2005, pp. 28-33.

Hefin Rowlands, “Six Sigma: A New Philosophy or Repacking of Old
Ideas,” Engineering Management, April/May 2003, pp. 18-21.

sung H. Park, Six Sigma for Quality and Productivity Promotion,
Asian Productivity Organization, 2003.

Zhen He and Che Jianguo, “Lean Six Sigma: The Source of New Com-
petitive Advantage,” Journal of Tianjin University (Social Sciences),
Vol. 7, No. 5, 2005, pp. 321-325.

Joseph G. Voelkel, “What Makes a Six Sigma Project Successful,”
Quality Progress, May 2005, pp. 66-68.

Mark Goldstein, “Six Sigma Success Factors,” Six Sigma Forum
Magazine, November 2001, pp. 36-39.

Jiju Antony and Ricardo Banuelas, “Key Ingredients for the Effective
Implementation of Six Sigma Program,” Measuring Business Excel-
lence, Vol. 6, No. 4, 2002, pp. 20-27.

Charles R. Gowen lll, “How to Implement Six Sigma for Maximum
Benefit,” Six Sigma Forum Magazine, February 2002, pp. 27-31.
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Question: Does the organization have a well-defined
systematic and documented Six Sigma project selec-
tion procedure?

Considerations:

e There exists a well-defined systematic Six Sigma
project selection procedure based on improvement
opportunities.

¢ Improvement opportunity is determined through
analysis of VOC or voice of the business.

¢ Six Sigma project selection is a top-down process in-
volving the organization’s executives or champions.

e The scope of the Six Sigma project is in line with
SMART (specific, measurable, achievable, relevant,
time-bound) objectives.

Performance levels:

e Very poor (0): There is no systematic Six Sigma
project selection procedure. Six Sigma projects
are selected by BBs or GBs without involvement of
management executives or champions. Most of the
project failures are due to poor project selection.

e Poor (1): There is no systematic Six Sigma project se-
lection procedure. Six Sigma projects are selected by
BBs or GBs. Projects are approved by management
executives or Champions, but some are not closely
aligned with organization strategy. Some project fail-
ures are due to poor project selection.

e Fair (2): There is a documented Six Sigma project
selection procedure. Six Sigma projects are top-
down and are selected with some involvement of
management executives or champions. VOC and
voice of the business are partly used in project se-
lection. Inadequate management participation in
Six Sigma project selection leads to inappropriate
project scope or objectives.

e Marginally qualified (3): There is a documented Six
Sigma project selection procedure. Six Sigma proj-
ects are top-down and are selected from business
strategy with involvement of management execu-
tives or champions. VOC and voice of the business
are utilized in project selection.

¢ Qualified (4): There is a well-defined and document-
ed Six Sigma project selection procedure. Six Sigma
projects are top-down and are selected based on
business strategy, with strong involvement of man-
agement executives or Champions. VOC and voice
of the business are fully used in project selection.
Most Six Sigma projects are in line with SMART ob-

jectives.



Categories, items and areas for assessment , st 1

and motivation
(100)

Items Areas

(with score) (with score)
1. Six Sigma 1.1 Organization vision and core values (20) 3' \élosﬁgnvgl?()es (10)
ezleleuly . . a. Visible resource support (40)
(100) {2 mealite btk ) b. Participation in Six Sigma (40)

2.1 Voice of the customer (VOC) and organization’s a. VOC and organization’s response to customer’s requirements
2.Customer response to customer requirements (40) (40)
focus (80) . . a. Customer satisfaction metrics (20)

2.2 Customer satisfaction (40) b. Customer satisfaction measurement (20)

L a. Strategy development process (20)

3. Six Sigma &1 S UG RIS () b. Six Sigma and organization strategy alignment (20)
strategy (80) - a. Deployment process (20

3.2 Six Sigma strategy deployment (40) b. Ke)F/) pgrform a?n _— et(ri c; 20)

. . a. Opportunity identification (15)
cilirelecisclectonliso) b. Project selection procedure (15)
. a. Team building (15)

4. Six Sigma 4.2 Project team (30) b. Teamwork (15)
project — a. Problem-solving procedure (20)
management 4.3 Problem-solving procedure and tools (40) b. Problem-solving tools (20)
(170) ) . a. Project plan (20

4.4 Project plan and execution (40) b Pro} - Brocéss)revi ew (20)

4.5 Project evaluation (30) a. Project evaluation (30)

a. Team performance assessment (30)

5. Evaluation [5.1 Performance evaluation system (40) b. Performance of people in charge of Six Sigma deployment

(10)

5.2 Motivation (60)

a. Award and recognition (30)
b. Career development (30)

6.1 Six Sigma deployment structure (40)

a. Structure (20)
b. Objectives, responsibilities and resource allocation (20)

6.2 Six Sigma management system and procedures (40)

a. Six Sigma management system and procedures (40)

6.3 Six Sigma training system (30)

a. Training system and management (10)
b. Body of knowledge (10)
c. Contribution of training to Six Sigma projects (10)

results (240)

f/"fSiXtSigTa a. Communication (5)
'2;85 FUCTUre | 4 4 communication and employee involvement (30) b. Exchanging with outside organization (5)
(230) c. Employee involvement (20)
a. Quality and availability of data (20)
6.5 Data management (30) b. Data-processing system (10)
. . a. Support of information system (10)
6.6 Information system and sharing (30) b. Knowledge management and sharing (20)
. . . a. Deployment in supply chain (20)
e/ Sl U Sl et () b. Deployment with strategic partners (10)
7.1 Customer satisfaction results (40) a. Customer satisfaction results (40)
7.2 Financial results (60) a. Financial results (60)
a. Talent cultivation (20)
R 7.3 Human resource development (40) b. Employee satisfaction (20)

7.4 Internal business process improvement results (40)

a. Internal business process improvement results (40)

7.5 Supply chain improvement results (30)

a. Supply chain improvement results (30)

7.6 Corporate culture transformation results (30)

a. Corporate culture transformation results (20)
b. Corporate social responsibility results (10)
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SIX SIGMA

Maturity assessment scores / 1asie?

Company

82
76
80
82
68
78
80

Average (a)
Full score(b) 100 80

Percentage
(a/b)*100

72
80
52
52
64
48
64

78 61.7 55.4

78 771 69.3 77.6

Category
Number of
years since

implementing
Six Sigma
728 3.5

849 6

714 3

692 2.5

675

645

758

723

1000

72.3

7 Total

60
68
68
52
48
40
52

124
148
128
134
129
125 80
136 64 174
132 72.3 159.6
170 100 230

72.3 69.4

74
76
66
70
76

152
199
158
140
152
142

164
202
162
162
138
132
188
-z
240

68.3

80

e Excellent (5): There is a well-defined and document-
ed Six Sigma project selection procedure. Evidence
shows the procedure is followed, with continuous
improvement. Six Sigma projects are top-down and
are selected in a team environment, with very strong
involvement of management executives or champi-
ons. VOC and voice of the business are fully utilized
in project selection. Six Sigma projects’ scopes are in
line with SMART objectives.

The scoring method for each area is very straight-
forward. For example, the full score of area 4.1.b is 15.
If the performance level for 4.1.b is level 4 (qualified),
then the final score of 4.1.b is (4/5) * 15 = 12.

Time to apply

From 2007 to 2008, seven Chinese state-owned en-
terprises were assessed using the criteria. These en-
terprises are leading companies in their industries,
including iron and steel, home appliance, mining and
aviation.

The companies, which had at least two years of
experience implementing Six Sigma, asked the China
Association for Quality (CAQ) to conduct field assess-
ments to find strengths and opportunities for improve-
ment. The field assessment process included face-to-
face talks with high-level management, Champions,

MODEL OF MATURITY

Let us know how your organization tracks the development
of its Six Sigma projects (or whether it does) by logging on
to www.qualityprogress.com and using the comment tool on

this article’s page.
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BBs, GBs and frontline workers; project review; and a
review of the relevant Six Sigma documents, including
training materials and Six Sigma project management
files.

The assessors provided results and documented
feedback about the companies’ strengths and oppor-
tunities. The total scores and category scores for each
company are in Table 2. From the results, you can see
Company B scored “excellent,” while the others were
“qualified.” The maturity level was positively correlat-
ed with the number of years since implementing Six
Sigma.

Based on the current state of Six Sigma deployment
in China, we propose a set of Six Sigma maturity as-
sessment criteria that adopts facets of the Baldrige
award and Motorola QSR. The criteria can be used for
self-assessment and third-party assessment of Six Sig-
ma deployment maturity. The ROI for conducting the
assessment will be the result of improving the process
of Six Sigma deployment.

Currently, more than 20 Chinese companies have ad-
opted the criteria for self-assessment. Some companies
also set up their own self-assessment criteria based on
the criteria we proposed. A book about the criteria was
published by Standards Press of China in 2007.° That
same year, the CAQ began to use the criteria to award

businesses exhibiting Six Sigma excellence.
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FRONTIER

In 50 Words
Or Less

¢ A Bayesian network
can graphically repre-
sent cause and effect
relationships between
variables and provide
management with
insights that help guide
improvement and
follow-up actions.

¢ To demonstrate their
effectiveness, Bayesian
networks were applied
to analyzing an annual
customer satisfaction
survey and a public
opinion survey about
utilities in Europe.

New

SEVESEI NS E
give insight into
survey-data analysis

by Ron Kenett and Silvia Salini



CUSTOMER SATISFACTION

Y re a prime research

s

anagement, customer satisfac-

tool in many application areas, _
tion tracking and social science research. In éuch surveys, target individu-
als are requested to complete questionnaires, which can have anywhere
from five to more than 100 questions.!

Take, for example, an annual customer satisfaction survey directed at
customers of an electronic product distributed worldwide. The survey as-
sesses satisfaction levels regarding different features of the product and
related services. The questionnaire is composed of 81 questions, including
demographics and overall satisfaction.
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Supplies

An important output of the survey is to find out
which aspects of the product and services influence
overall satisfaction, recommendation level and repur-
chasing intentions. Demographic variables that can
help profile customer responses include country, in-
dustry type and age of equipment.

As a second example, consider the Eurobarometer
public opinion surveys regarding utilities conducted
by the European Commission each spring and autumn
throughout the continent.?

To derive answers and management insights from
the data collected in these two surveys, we applied
Bayesian networks, which, so far, have been rarely
used in analyzing survey data.>* Such techniques pro-

vide new frontiers in survey data analysis.

Bayesian networks
A Bayesian network is a graphical model representing
cause and effect relationships between variables.® In
the case of a customer satisfaction survey, variables
are typically measured on a scale, and the Bayesian
network shows how the distribution of responses to
one question affects the responses to another question.
This dependence is determined from tables of con-
ditional probabilities derived from the survey data. The

Technical

Equipment support

Admin and
support

Terms and
conditions
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model can be used for diagnostic or predictive purpos-
es. In the case of the customer satisfaction survey, the
Bayesian network shows the type of responses from
those who highly recommend the product, in contrast
to the profile of responses from others who do not.

Bayesian networks are gaining popularity within
a wide range of application areas, such as risk man-
agement, web data analysis and management science.
Availability of software for analyzing Bayesian net-
works is further expanding its role in decision analysis
and decision support systems. Some popular software
implementations of Bayesian networks include GeNle
from the University of Pittsburgh, Hugin Decision En-
gine from Hugin Expert in Denmark, SPSS’s Clemen-
tine and the bnlearn R-package.

Annual customer satisfaction survey

A Bayesian network was applied to data collected from
266 companies (customers) participating in the elec-
tronic product company’s annual customer satisfac-
tion survey, which was described earlier.

The data was analyzed using a basic Bayesian net-
work implemented in the GeNlIe version 2.0 software,
presented in Figure 1. The network of cause and ef-
fect was generated automatically using specific learn-

Bayesian network of customer satisfaction survey data / ricure1

Overall
satisfaction

Satisfaction from
improvements

Best
supplier

Recommendation

Repurchasing
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ing algorithms. If needed, manual interventions to the
network configuration are possible so that expert opin-
ions can be used to either force a specific link or elimi-
nate learned relationships.5

In the first part of the questionnaire, there is a set of
questions grouped according to topic: equipment, sales
support, technical support, training, supplies and me-
dia, customer portal, administrative support, site plan-
ning and installation, terms and conditions, and prices.

For each topic, there is an overall evaluation ques-
tion. The topic with the highest level of satisfaction
was training and the one with the lowest level was
terms and conditions, and prices. We consider in the

Bayesian network analysis presented here only the
evaluation of overall satisfaction from each topic.

The second part of the questionnaire evaluates
overall satisfaction from the company, with a score
ranging from one (very low satisfaction) to five (very
high satisfaction). Repurchasing intention and recom-
mendation level both are measured with a score going
from one (very unlikely) to five (very likely).

We observed that 59.5% of the customers are highly
satisfied (level four or five), and 64.9% are very likely to
purchase products from the company again.

Note that the topics that influence overall satisfac-

tion, recommendation level and repurchasing inten-
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tion were suppliers, equipment and technical support.
The other topics appeared independent of one another.
Moreover, overall satisfaction, recommendation and
repurchasing were influenced by the customer’s coun-
try. A bar plot representation of the distribution of re-
sponses to questions mapped by the Bayesian network
is shown in Figure 2 (p. 33).

On the basis of the network, we can perform diag-
nostic checks. Figure 3 presents distributions of re-
sponses to questions for customers who indicated they
are very likely to recommend the product to others.

Diagnostic distributions / rcures

® Supplies

Observe that overall satisfaction and repurchasing
changed in the same direction as recommendation.
Note also that in Figure 2, the distribution of responses
to overall satisfaction from technical support was 7%,
13%, 16%, 38% and 26% to scores of one, two, three, four
and five, respectively; and 5%, 8%, 9%, 42% and 37% in
Figure 3. So, high level of recommendation correspond-
ed to high satisfaction level from technical support.

Specifically, 26% of customers are very satisfied
with technical support, but when considering custom-

ers who would recommend the product, the number
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Note: Based on the recommendation being at its highest level.
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The Bayesian network shows how the distribution
of responses to one question affects the

responses to

increases to 37%. This information has practical rel-
evance because an intervention to improve technical
support by increasing the number of very satisfied cus-
tomers by 10% will significantly increase recommen-
dation levels, along with repurchasing intentions and

overall satisfaction.

Public opinion survey

In the second example, we used Bayesian networks to
analyze the opinion of Europeans about utilities. The
Eurobarometer public opinion surveys have been con-
ducted each spring and autumn since 1973 on behalf of
the Directorate General for Education and Culture of
the European Commission.

An identical set of questions is asked to a representa-
tive sample of the population more than 15 years old in
the European Union. In each household, the respondent
is drawn at random. All interviews are face to face in peo-
ple’s homes and in the appropriate national language. The
sample size is about 1,000 people per country.

In our application, we considered four services:
fixed telephone, electricity supply, gas supply and
water supply. For each service, we examined three as-
pects: accessibility, price and quality.

The data set we analyzed consisted of 12 dimen-
sions: Accessibility of the fixed telephone service
(SGIaccT), the accessibility of the electricity supply
service (SGlaccE), the accessibility of the gas sup-
ply service (SGlaccG), the accessibility of the water
supply (SGIaccW), the price of the fixed telephone
service (SGIpriT), the price of the electricity supply
service (SGIpriE), the price of the gas supply service
(SGIpriG), the price of the water supply (SGIpriW),
the quality of the fixed telephone service (SGIquaT),
the quality of the electricity supply service (SGI-
quaE), the quality of the gas supply service
(SGIquaG) and the quality of the water supply
(SGIquaWw).

We had three levels for accessibility (not

accessible, difficult to access and easy to ac-

cess), three levels for price (excessive, fair and
low) and four levels for quality (very bad, fairly
bad, fairly good and very good).” The Bayesian net-
work for this data is presented in Online Figure 1 at
www.qualityprogress.com.

We noticed that country seemed to influence only
electricity supply service, which affected all the other
services. Year influenced electricity supply service
and fixed telephone service. Relating to the aspects
of service, accessibility was connected to quality and
price, and quality was connected to price for all ser-
vices.

It also was evident that services were not indepen-
dent of one another. For example, the price of fixed
telephone service (SGIpriT) also depended on access,
quality and price of all the other services. A bar plot
representation is shown in Online Figure 2.

On the basis of the network, as in the previous case,
we can perform various diagnostic checks. Online Fig-
ures 3 and 4 present distributions of different variables
based on results from Italy and Ireland, respectively.

Generally, the opinion in Ireland was better than in
Italy. For example, the percentage of those who thought
the price of gas services was fair was 756% in Ireland ver-
sus 52% in Italy; for the price of fixed telephone service,
66% fair in Ireland and 46% fair in Italy. For the quality
of water, only 19% of Italians think that it is very good
versus 62% in Ireland.

Online Figure 5 presents distributions of price of
fixed telephone service based on the quality and ac-
cess of fixed telephone service being at their highest
level. Good quality and easy access positively influenced
the opinion about price.

In fact, the distribution of price of fixed telephone ser-
vice changed from 58% fair, 31% low and 11% high to 73%

MORE ONLINE TO FIGURE OUT
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fair, 21% low and 7% high. This is important evidence for
suppliers and legislators who may be involved in regulat-
ing utilities.

Online Figure 6 presents distributions of attitudes
to price of fixed telephone based on the price of the
other services being at their lowest level. With 100% of
prices considered low in other services, the distribu-

tion of price considerations of fixed telephone will be
19% fair, 76% low and 5% high.

Raising awareness

Analysis of survey data can be improved by using sev-
eral recent advances in data analytics, data mining and
statistical techniques, such as cluster analysis, deci-

sion trees, structural equation models and
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neural networks.

Bayesian networks and analytical hierar-
chical processes can be used to more effec-
tively analyze survey data. More application of
such techniques, with more details and more
examples, are presented in two upcoming is-
sues of Quality Technology and Quantitative
Management. We hope this article will help
further raise awareness of such techniques in
analyzing data from surveys.
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On June 13, 2008, the Cedar River crested at 31.2
feet—20 feet above flood stage—and engulfed Cedar
Rapids, IA. The event defied the Titanic-like confi-
dence of the 120,000 residents who boasted that the
city “would never flood.” It even spat in the face of
statistics.

CCM’s Cedar Rapids facility sits on the outskirts
of downtown and on the edge of the city’s 500-year
floodplain. The designation means that in any given
year, there is a 0.2% chance of flooding. Anyone betting
against those miniscule odds lost in 2008, when the
surging waters damaged or destroyed 700 businesses
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and 5,390 homes, 1,300 of which needed to be razed
as a result.2 CCM was not immune to the swath of de-
struction, as it sustained an estimated $100 million in
damages to its facilities.?

Just four months later, as part of the companywide
assessment of CCM, Baldrige examiners toured the re-
stored plant, which was back to its previous capacity and
then some, after adding two new product lines. A month
later, CCM President Alan Willits received a phone call
from U.S. Commerce Secretary Carlos Gutierrez, who
informed him of the company’s Baldrige honor.

“It was a really powerful message to me about how
you can use Baldrige effectively, as well as the power of
robust processes,” Willits said. “What I mean by that is if

you have robust processes, they adapt to the situation.”

Of course, CCM didn’t go from submerged to celebrat-
ed in five months. Its commitment to quality reaches
back to the mid-1980s, when it began to implement
the principles of total quality management and pro-
cess controls. An early adopter in the Cargill family,
CCM applied for—and won—several company awards,
which contributed to Cargill creating its own qual-
ity department and adopting the Baldrige criteria as a
companywide strategy.

Given its past success, Willits recalled, CCM antici-
pated little trouble getting its arms around this new set
of criteria and adding to its already impressive cache
of company awards. Much to the surprise of man-
agement, however, CCM didn’t even merit a site visit
when it first applied for the Cargill Chairman’s Quality
Award, which mirrors the Baldrige criteria.

Confident the oversight had to be the result of
a clerical error or some other administrative issue,
CCM'’s leadership met with Cargill President Gregory
R. Page on Nov. 6, 2002, and were spoon-fed a giant
helping of humble pie.

“We were kind of expecting redemption and to find
out, ‘Yeah, Corn Milling is great,” Willits said. “He basi-
cally said, ‘If you're as good as you think you are, get to
work and prove it.” For our leadership team, that was
really a defining moment, where we said, ‘Oops, we're
not as good as we think we are, and we really need
to change how we're doing things.” Effectively, we had
to become a process-honoring culture. It was really at
that point that we decided to take a different approach

to how we run the business.”



That wasn’t going to be easy for CCM, which had to
change the culture of nine manufacturing facilities pri-
marily located east of the Mississippi River and 11 distri-
bution terminals that extend from California to Florida,
as well as a pair of sales offices (see “CCM Fact Sheet,”
p. 42). As Willits put it, “The challenge is turning the ship,
or in our case the fleet of ships, and getting everyone
headed in the right direction. That’s a tough thing to do.”

It’s even more difficult when the ships in that fleet
chart their courses independent of one another and, on
occasion, open fire on their own.

At that time, Willits said, CCM’s system encouraged
plants to compete against one another—a fragmented
approach that worked well enough for the enterprise
to boast of a well-stocked trophy case. But a holistic ef-
fort was necessary to achieve a higher level of success.

That effort included a renewed emphasis on the imple-
mentation of common processes across the company
and a deployment method CCM calls its Best Practices

DOWNTOWN CEDAR RAPIDS' highways became waterways June 13, 2008, when the Cedar River crested at 31.2 feet and damaged 700 businesses,
including Cargill Corn Milling’s facility.

Model (BPM), both of which eventually contributed to
the resurrection of the Cedar Rapids facilities.

“We didn’t want to just have best practices well de-
ployed at a particular facility,” Willits said. “Times had
changed, so we had to move beyond that. That required
structure change, process change, a lot of time commu-
nicating our expectations to our people, putting incen-
tive systems in place—all of the things that go with hav-
ing a systematic approach like Baldrige.”
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A major part of that approach is the nine-step BPM
(see Figure 1, p. 40), a blueprint for CCM’s Process De-
velopment Groups (PDGs) that can be found through-
out the enterprise. The sole purpose of the PDGs is to
identify best practices and quickly—sometimes violent-
ly, Willits said, half-jokingly—implement them across
the system.

The result is a symbiotic relationship between the
PDGs and the BPM. While it’s important to have a unit
devoted to improvement, Willits said, it’s crucial in a
complex manufacturing environment to identify a tool
capable of driving that improvement. By the same
token, he continued, quality tools aren’t nearly as ef-
fective without a team that knows how to wield them
properly.

Knowing that a slapdash approach would simply
perpetuate the lone-wolf structure that had been in
place, CCM set up the PDG system in such a way that
it would standardize procedures and best practices

CCM FACT SHEET

across the enterprise. Each group is comprised of at

least one employee from each of CCM’s manufacturing

facilities, in addition to the PDG leader, to encourage
collaboration among the company’s facilities, function-
al areas and product lines.

This cross-functional strategy has been wildly suc-
cessful for CCM, which has seen the savings resulting
from PDG activities more than double from fiscal year
(FY) 2003 to FY 2008 (see Figure 2, p. 41).

All told, CCM has recorded hundreds of millions
of dollars in cumulative savings since establishing the
PDG process in 1999. But the PDGs can only claim par-
tial credit for that bump to the bottom line. To achieve
those results, they needed help from more than 2,000
contributors who also double as CCM’s total workforce.

Wanting to include every employee in its improve-
ment efforts, CCM established its “idea to innovation”
(i2i) process, which uses a computer-based system to
collect and track suggestions to improve efficiency
and help the company meet its business goals. In the
process:

1. Ideas are entered into the i2i system by CCM em-
ployees.

2. All ideas are reviewed by cross-functional innova-
tion review teams (IRTSs).

3. The IRTs analyze ideas using an idea prioritization
matrix or the team’s first-hand knowledge of the
idea’s feasibility or potential effectiveness.

4. Idea mentors are assigned to see the idea through
to its realization or to inform the originator of the

idea why it is not being advanced.

Cargill Corn Milling North America (CCM) is a business unit of Tennessee, Texas and Washington) and two sales offices in Coral
Cargill Inc. that manufactures and markets corn and sugar- Gables, FL, and Naperville, IL.

based products. Its products include corn syrup, high-fructose
corn syrup, sugar, corn oil and dry corn ingredients; gluten feed  Highlights from Baldrige application

and meal; and ethanol, acidulants (substances added to food * Earnings after tax tripled from fiscal year (FY) 2003 to FY 2007.
or beverages to lower their pH) and industrial starches. CCM » Maintained an error-free delivery rate of about 99% from FY

supplies 60-plus products to more than 3,000 customers in the 2005-2008.

food, feed and fermentation markets. From FY 2004-2008, increased its overall employee engage-
With revenues of more than $1 billion and 2,321 employees, ment score from 37% to 65%.

CCM's headquarters is in Wayzata, MN. It has eight manufactur- complaints per shipment were less than 0.2% in FY 2008.

ing facilities in seven states (lllinois, Indiana, lowa, Nebraska, Third-party audits of food safety, sanitation and quality pro-

North Dakota, Ohio and Tennessee), 11 distribution terminals cesses have resulted in scores of more than 900 (superior)

in seven states (California, Florida, Maryland, Massachusetts, from FY 2003-2008. —B.K.
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“We had all the processes in place. We were

simply able to use them to react to a very
signhificant and difficult event.”

In FY 2008, savings from employee ideas topped $5
million, while the suggestion rate exceeded 0.9 ideas
per employee (see Figure 3).

“Since we rolled this out, we've had thousands of
suggestions and millions of dollars in real-value cre-
ation,” Willits said of the i2i process. “But, most impor-
tantly, it really helps validate our employees, because
they understand theyre being heard and that their
ideas really matter and have an impact. That’s how we

make continuous improvement everyone’s job.”

Fostering a work environment in which everyone feels
included has allowed CCM to identify problem areas
and roll out improvement in every facet of its activi-
ties, Willits continued. And never was that body of
knowledge more needed than during the floods of June
2008 and the months that followed, when the company
called on any and every expert it could identify to re-
vive its Cedar Rapids facility.

The floodwaters crested on a Thursday, and by the
following Tuesday, Willits recalled, CCM re-established
its presence in the plant to evaluate the damage. In the
end, 600 motors, 500 pumps and more than 100 blowers
needed to be removed and reconditioned.! Seven days
after the flood, CCM had about 500 people in the plant,
including all 200 employees, working to get the facility
up and running again—a process made considerably
less arduous by the business culture already in place.

“We didn’t need to go back and ask how we were
going to manage this project,” Willits said. “We didn’t
need to ask how we were going to do procurement. We
didn’t need to ask how to communicate to customers
in an emergency. We didn’t need to ask how to respond
to a community that’s in the middle of this major event.

We had all the processes in place. We were simply able
to use them to react to a very significant and difficult
event. That’s when you see the light and that these pro-
cesses are truly powerful because they can adapt to
things you frankly never thought would happen.”

It wasn't just about a return to normalcy, though. In
addition to the two new product lines, the 40-year-old
plant received a facelift to integrate the latest techno-
logical advances, an effort that involved a 900-mem-
ber workforce at the peak of CCM’s four-month ef-
forts. The company also constructed 12 temporary
buildings on site that served as project headquarters
and paid its employees throughout the entire recov-
ery process.®

Less than three months after the flood, operations
resumed at the Cedar Rapids facility. By November, the
same month CCM was recognized for its robust pro-
cesses, those same processes had the plant running at
full capacity again.

“It was a matter of trying to address our custom-
ers’ needs. We needed to get that plant up and running
as soon as possible,” Willits said. “That’s an example
of having everyone in the business involved as far as
knowing how they can help the organization. We've
had feedback from external people who were involved
who said they had never seen any company in any set-
ting be able to marshal the resources and bring them to
bear like this.”

REFERENCES
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Or Less Six Sigma Hospital Study

A recent ASQ survey 3 3
looked at why hospitals AdVlsory Committee
are driven to pursue
lean, Six Sigma or both.
¢ The study also exam-
ined deployment, tar-
gets and specific tools.
¢ The results offer a range
of benchmarks and a

first look at the possible
future of healthcare
improvement efforts.
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In the last decade, however, these two distinct im-
provement approaches have moved—independently
or together—into many nonmanufacturing fields, such
as service, insurance and financial businesses.

Healthcare professionals, too, have sought to apply
the principles and tools of lean and Six Sigma in their
organizations, with many examples and case studies
of successes, such as Virginia Mason Hospital/Medical
Center in Seattle, the Mayo Clinic in Rochester, MN,
and Massachusetts General Hospital in Boston.

While anecdotal success stories provide promise and
incentive to organizations considering these initiatives,
there’s been little substantive proof of the efficacy of
these methods in healthcare institutions. Last year, ASQ
attempted to identify the level of adoption of lean or Six
Sigma practices at U.S. hospitals and, if possible, assess
the correlation of these improvement initiatives with

management, operational and financial performance.

ASQ sent an online questionnaire to a list of hospitals
and to ASQ members participating in the healthcare
sector, with 77 hospitals responding. The question-
naire consisted of 31 questions, accounting for 246
variables.

Respondents to the “ASQ Hospital Study” were pre-
dominantly senior-level executives: 70% of responses
came from titles of CEO, COO, CFO, VP, chief medical
officer, chief quality officer or lean/Six Sigma leader.

The study attracted the attention of only a small
percentage of the approximately 5,000 hospitals na-
tionwide. It is, therefore, not surprising that the most
basic of the study variables at full participation provide
a confidence interval of approximately +11 at 95% con-
fidence level. Subquestions related to those hospitals
deploying only lean or Six Sigma are even less statisti-
cally significant.

Nonetheless, all study analysis provides a range of
benchmarks that have been lacking to date for hospi-

tals considering lean or Six Sigma.

Hospital deployment / 1asie+

Minor deployment

47.2% 62.9%

44.4%

57.5%
26%

Moderate deployment
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Many U.S. hospitals are now keenly aware of the need for
improvements in core processes and are deploying lean
and Six Sigma to address this need: 53% of study hospitals
report some level of adoption of lean, 42% some level of
adoption of Six Sigma and 37% some level adoption of the
hybrid approach of lean Six Sigma.!

Study hospitals that have deployed lean, Six Sigma or
both cite the following as the most frequent criteria for tar-
geting an area or areas of their facilities for improvement:?
e Lean: Throughput need (73% of hospitals), business

or cost need (68%) and quality need (56%).
¢ Six Sigma: Business or cost need (69%), quality need

(62%) and throughput need (41%).

Among the study hospitals where deployment has
not begun, it's generally not for lack of interest or belief
in the concepts. Of the nondeployers of lean, Six Sigma
or lean Six Sigma, none indicated that they don’t need it
or don’t believe it works, and only 11% of respondents
indicated they didn’t know what these methods were.?

Respondents indicated the chief reasons for nonde-
ployment are lack of resources (59%), not enough in-
formation to deploy (41%), lack of buy-in from leader-
ship (30%) and lack of deployment talent (22%). Other
reasons not listed are cited by 26%.*

The survey’s deployment findings should be encour-
aging to those looking for ways to change how their
hospitals operate. The findings indicated that a high
percentage of healthcare facilities are beginning to
use these tools and concepts. But “beginning” is the
operative word. For example, although 53% of study
hospitals reported they have deployed lean, 44% iden-
tify deployment as minor, 4% as moderate and 4% as
full. The other approaches were similarly limited in ef-
fort (see Table 1).

Minor deployment efforts usually occur in one of
two ways within organizations:

1. One or two departments apply a palette of improve-
ment tools to upgrade performance (frequently
referred to as creating islands of excellence in an
organization). Often, these efforts fail to impact
overall hospital performance and are difficult to
sustain without the momentum of a wider, deeper
effort within the organization.

2. There is focus on only minor areas (such as house-
keeping) or minor tools (such as visual manage-
ment) and on attacking low-hanging and often low-

impact fruit within the organization.



It can be argued, however, that even minor deploy-
ment is necessary to gain any type of improvement foot-
hold. And starting—where, how and with whom—can
be the most challenging aspect of improvement, fre-
quently followed by an ability to sustain improvements.

The inability to sustain improvement was cited by
68% of study hospitals as the greatest challenge to
achieving successful lean deployment and by 53% of
hospitals as the greatest challenge to achieving suc-
cessful Six Sigma deployment (see Table 2). Other
challenges include competition from other initiatives,
level of leadership commitment and availability of re-
sources.’

Targets and success

The study sought to identify the locations or departments
in hospitals that are most frequently targeted for deploy-
ment of lean or Six Sigma initiatives. The study asked re-
spondents to identify whether lean or Six Sigma had been
deployed in an area and to report on the general rate of
success with the deployment.

The sample size of hospitals responding to these
questions was relatively small—about 30 to 40 hospi-
tals for the deployment portion, with many of those
responders indicating that the success rate portion of
the question was not applicable, thus further reducing

Lean deployment locations

HEALTHCARE

Greatest challenges to successful
deployment / tasie2

Lean Six Sigma

68.3% 52.6%

5.3

31.7% 39.5%
14.6%

Sustaining improvements
Competition from other initiatives
Leadership commitment
Availability of resources

Building employee knowledge

Motivating employees
Expertise

Scaling up the effort
Other

No challenges 0%

the number of hospitals that indicated success. So,
while these data are not statistically significant, they
nonetheless provide insight into popular deployment
targets among the study sample.

Based on the responses, departments within clini-
cal areas of study hospitals are more likely to be se-
lected for lean deployments than ancillary services or
nonclinical support services. This isn’t surprising be-
cause throughput and quality are typical objectives for
lean deployments and are core to hospitals’ successes
or failures.

But consider: Because nonclinical areas actually

Deployed in [\ [o} 4 Somewhat Highl
and successes / TABLE 3 parZa successful successful succgesgful

Surgery and operating room 60.5% 5% 75% 20%
Emergency 60% 13.6% 77.3% 9.1%
In-patient (not mental health, rehabilitation or intensive care unit) 52.8% 15.8% 78.9% 5.3%
Outpatient and ambulatory (not mental health or rehabilitation) 50% 5% 75% 20%
In-patient intensive or critical care 28.6% 16.7% 75% 8.3%
Home health 16.7% 14.3% 71.4% 14.3%
Rehabilitation 11.8% 33.4% 66.7% 0%
Mental health 11.1% 25% 75% 0%

Admissions and discharge

Radiology and imaging

Pharmacy and pharmaceutical services

Ancillary

Sterilizing and reprocessing

and su_pport

Patient transportation

Nonclinical/
support

Note: Deployment percentage subtracts from 100% of the hospitals that answered “not applicable: department or function does not exist at this hospital,” “no
deployment or projects underway” and “deployment not underway, but planned.” Success-rate percentages are prorated based on the hospitals indicating
success and excluding “not applicable: department does not exist or deployment not underway.”
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resemble the processes targeted by traditional lean de-

ployments in other industries, it’s surprising that more

isn’t being done in these areas—especially given the
large number of case studies and benchmarks offering
guidelines for successful implementation.

Hospitals were asked to indicate the state of lean
deployment for each area and to indicate the general
rate of success of those distinct efforts (see Table 3,
p- 47). Targets and success rates for lean deployments
with hospitals were:

e Clinical: The most popular targets for lean deploy-
ment in clinical areas were operating rooms (61%
of hospitals), emergency (60%), and in-patient ar-
eas, not including mental health, rehabilitation or
intensive care units (53%). The highest percentages
of success (combined percentages for somewhat
successful or highly successful) were found in op-
erating rooms (95% of hospitals that indicated lean
success there), outpatient and ambulatory (95%)
and emergency (86%).

¢ Ancillary and support services: The most popu-
lar targets in ancillary services for lean deployment
were admissions and discharge (43% of hospitals),
and radiology and imaging (43%). The highest per-
centages of success were admissions and discharge

Six sigma deployment locations
and successes / TaBLE4

(94% of hospitals that indicated lean success there),
sterilizing and reprocessing (89%), and radiology
and imaging (87%).

¢ Nonclinical support: The most popular targets for
lean deployment in nonclinical areas were purchas-
ing (36% of hospitals), information systems (24%)
and administration (24%). The highest percentages
of success were found in information systems (89%
of hospitals indicated lean success there) and ad-
ministration (87%).

Departments within clinical areas of hospitals were
more likely to be targeted for Six Sigma deployments
than ancillary services or nonclinical support services.
Hospitals were asked to indicate the state of Six Sigma
deployment for each area and the general rate of suc-
cess of those distinct efforts (see Table 4).

Targets and success rates for Six Sigma deploy-
ments with hospitals were:

e Clinical: The most popular targets for Six Sigma
deployment in clinical areas were emergency (72%
of hospitals), surgery or operating rooms (66%) and
in-patient areas, not including mental health, reha-
bilitation or intensive care units (59%). The highest
percentages of success were found in operating
rooms (95% of hospitals indicated Six Sigma suc-

Admissions and discharge

Radiology and imaging

Pharmacy and pharmaceutical services
Sterilizing and reprocessing

Patient transportation

Ancillary
and support

Nonclinical/
support

Deployed in Not Somewhat Highly
area successful =~ successful  successful

Emergency 71.9% 12.5% 66.7% 20.8%
Surgery and operating room 65.6% 4.5% 81.8% 13.6%
In-patient (not mental health, rehabilitation or intensive care units) 59.4% 5% 80% 15%
In-patient intensive and critical care 39.4% 14.3% 57.1% 28.6%
Outpatient and ambulatory (not mental health or rehabilitation) 53.1% 10.5% 73.7% 15.8%
Home health 25% 22.2% 44.4% 33.3%
Mental health 18.2% 16.7% 50% 33.4%
Rehabilitation 15.6% 28.6% 42.9% 28.6%

Note: Deployment percentage subtracts from 100% those hospitals that answered “not applicable: department or function does not exist at this hospital,” “no
deployment or projects underway” and “deployment not underway, but planned.” Success-rate percentages are prorated based on the hospitals indicating
success and excluding “not applicable: department does not exist or deployment not underway.”
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Respondent demographics / msies

: : : : For-profit 5.2%
o ?
Is this hospital for-profit or nonprofit? NCTDIoTE 90.8%
Is this hospital independent or part of a Independent 49.4%
hospital system? System 50.7%
If part of a hospital system, how Median 11
many hospitals are in the system? Average 23
: : : 23.7%
?
Is this a teaching hospital? G =
Less than $25 million 8.3%
o . $25 million to $100 million 23.6%
Sl 6707 million to $250 million 23.6%
i ?
gross revenue in 20077 $251 million to $500 million 29.2%
$501 million to $1 billion
More than $1 billion

How many staffed beds?

How many hospital admissions in 2007?

How many total hospital days of patient
care in 2007?

What is your hospital’s payer mix (based on
average responses to each payer group)?

Please report hospital staffing levels
for 2007 (based on average
responses for each position).

What is the approximate age of the
majority of your physical plant?

cess there) and in-patient areas, not including men-
tal health, rehab or intensive care units (95%).

e Ancillary and support services: The most popu-
lar targets for Six Sigma deployment in ancillary
services were admission and discharge (56% of hos-
pitals), radiology and imaging (53%) and pharmacy
and pharmaceutical services (50%). The highest per-
centages of success were admissions and discharge
(90% of hospitals indicated Six Sigma success
there), radiology and imaging (89%) and pharmacy
and pharmaceutical services (88%).

¢ Nonclinical support: The most popular targets
for Six Sigma deployment in nonclinical areas were
purchasing (563% of hospitals), information systems
(24%) and maintenance (22%). The highest percent-
age of success (combined percentages for some-
what successful or highly successful) were found

59,936

in administration (100% of hospitals indicated Six

Sigma success there) and information systems (91%

of hospitals).

Half (median 50%) of lean deployments cut across
hospital departments and, similarly, 50% (median) of Six
Sigma deployments cut across hospital departments.®

In addition to deployment by location, those who
participated in the study were asked to identify what ar-
eas of improvement hospitals were targeting when they
deployed lean and Six Sigma hospitalwide. For lean, the
highest percentages were turnaround time (63% of hos-
pitals), productivity (59%), capacity use (49%), quality of
care (46%) and staff use (46%).

The highest percentages for Six Sigma were turn-
around time (63% of hospitals), productivity (56%), qual-
ity of care (54%), capacity use (51%) and staff use (44%).”

A majority of hospitals have applied the following
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specific lean and Six Sigma tools in their organizations:®

e Value-stream mapping (84%).

* 58S (80%).

e Failure mode effects analysis (80%).

¢ Define, measure, analyze, improve and control
(75%).

e Pareto analysis (73%).

e Statistical process control and control charts (73%).

e Project charters (71%).

¢ Plan-do-check-act/adjust (569%).

¢ Five whys (656%).

e Seven or eight wastes elimination (55%).

¢ Visual management or organization (55%).

The figures on deployment (locations, criteria and
specific tools) highlight significant lean and Six Sigma
activity within many hospitals. What we found sober-
ing were the findings indicating the cost of lean and
Six Sigma at study hospitals deploying the initiatives in
2007: $25,000 (median) for lean and $96,485 (median)
for Six Sigma.’

While lean has always been heralded as a low-cost
improvement activity, the lean and Six Sigma invest-
ment figures were surprisingly low for the size of these
healthcare facilities (see the survey demographics in
Table 5, p. 49).

Correlating lean and Six Sigma deployments of hospi-
talwide improvement projects is hardly a straightfor-
ward exercise. Correlation is complicated by a variety
of factors in the study data and the hospitals respond-
ing to the study:

e A relatively small percentage of deployment with
any one improvement initiative and, thus, small be-
ginning samples for cross-tabulations of data.

¢ Even smaller percentages of moderate or full de-
ployment with any one improvement initiative,
where strong correlations with improved perfor-
mance would be expected.

e A high percentage of hospitals, especially those
without lean or Six Sigma deployments, that don’t
track many relatively common operational metrics
(length of stay and patient complaints, for example)
and financial metrics (cost per patient and total
asset turnover, for example) that appeared on the
study.

Given these considerations, it’s not surprising the

correlation between deployment of improvement
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methods within study hospitals and improved opera-

tional and financial performance appeared equivo-

cal.l?

Based on those findings from a small sample, it
would also be easy to question whether lean and Six
Sigma have real, broad impact across hospitals na-
tionwide, rather than just in isolated departments,
or any ability to close the gap between good and bad
metrics.

Yet, based on the success of these methods in other
industries and on an increasing number of anecdotal
hospital case studies, the real questions may be:

e What would the results be if hospitals deployed lean
and Six Sigma at deeper and broader levels and for
longer periods?

e What would the real results be if hospitals, espe-
cially those without lean or Six Sigma deployments,
tracked the common operational and financial met-
rics that appeared on the study?

¢ How would hospitals without lean or Six Sigma de-
ployments compare with those hospitals that did
deploy the methods?

e What if other hospitals—those oblivious to lean or
Six Sigma, or those that had the need for improve-
ment in general—had participated in the study?

The “ASQ Hospital Study” provides an intriguing
first look at a more efficient healthcare future. It sug-
gests the next step toward improvement for most hos-
pitals is a broader deployment of lean and Six Sigma

and rigorous tracking of their results.

NOTES

1. Three separate questions were used to assess the deployment levels of the

three improvement methods, with respondents able to select “no deploy-
ment,” “minor deployment,” “moderate deployment” and “full deployment.”
Hospitals were presented an array of criteria and allowed to select more

than one response.

Hospitals could select one or more responses from an array of factors.
Hospitals could select one or more responses from an array of factors.
Hospitals could select one or more responses from an array of factors.
Hospitals were asked, separately pertaining to lean and Six Sigma, what
percentage of their deployments and projects cut across hospital depart-
ments.

Hospitals could select one or more responses from an array of criteria.

. Hospitals could select one or more responses from an array of tools.

. For lean and Six Sigma spending, one respondent indicated $0 on the
deployments.

10. Data are available at www.qualityprogress.com.

oW N

NN

EDITOR’S NOTE

This article was prepared by the ASQ Lean Six Sigma Hospital Study Advisory
Committee, which included ASQ members and subject matter experts.
Results of the survey were compiled by a partnership of two independent
research organizations, the MPI Group and Industry Insights, which also as-
sisted ASQ in designing the study. The complete study, "ASQ Hospital Study
Data Report,” is available at www.qualityprogress.com.



BY R. DALE SMITH

Call to Order

Useful technique for removing emotion from the equation

IN SUMMER 2001, I was working as a
quality engineering manager in New Hamp-
shire. While living there, I became involved
in local government—much to the chagrin
of my patient wife.

Among other positions, I was serving as
a member of the town’s budget commit-
tee, when the budget committee chairs
and school board members asked me to
serve on a new high school site-selection
committee as the budget committee rep-
resentative. I had not been active on this
subject and thus was viewed as impartial.
I accepted after much arm-twisting and

ego-stroking.

This was a highly controversial topic

in the town. High-school students from an
adjoining town attended our high school,
resulting in overcrowding. The cost of
building the new school would be funded
by both towns.

In addition, the current high school was
a bit outdated and needed capital improve-
ments if it was going to continue to be
used. An apparent slight majority in town

SHARE YOUR JOURNEY

thought we should build a new school. A
vocal minority felt students from the ad-
joining town should simply go somewhere
else. The town had been through a couple
of years of failed efforts to build a new
school due to the need for a super-majority
for passage of the capital improvement.

A meeting of foes

The time came for our first meeting. The
committee was made up of five of the most
vocal opponents and supporters of the
need for a new school—and me.

The first order of business was to select
a committee chair. The group of oppo-
nents nominated a member from the sup-
porter groups to act as chair,
and visa versa. Each time,
nominees turned down the
opportunity, stating they had
been so vocal in the past that
it was unlikely the commit-
tee’s work would be viewed as
impartial if they were selected
chair.

After going back and forth, I
was the only one who had not
directly turned down the offer. I
accepted the nomination on the
condition we would strictly follow Robert’s
Rules of Order! and use a data-driven
method of my choosing for determining
our recommendation for the site. The mem-
bers unanimously (minus me) agreed, and
I reluctantly became the chair. We selected
a secretary for the committee and reviewed
our charter from the school board.

Our next meeting was on the evening of

Our readers are interested in stories like yours. If you'd like your story to be
considered for publication, e-mail editor@asq.org and share your quality journey.

Sept. 11, 2001. We wanted to get to work
to respect those who fell that day. The
meeting started solemnly with prayer, and
it moved forward from there.

I proposed we develop and use the
Kepner-Tregoe decision analysis technique.
I had used the technique in the past, and it
had proven extremely effective in signifi-
cantly reducing the emotional aspects of a
decision by determining quantifiable musts
and wants in advance and then using data
to populate the matrix.

Our musts were specific lot size, trans-
portation access and an owner who was
willing to sell.

Making a recommendation

Our meetings were cordial and productive
despite it being a gathering of foes. We
identified three land plots as meeting our
musts. As a committee, we walked each lot
and ranked them against our wants. In the
end, the committee voted unanimously to
select one of the three as the recommenda-
tion from the committee.

In the end, the purchase failed at
election time, but this was a great experi-
ence for me. It proved once again that the
Kepner-Tregoe decision analysis tool is an
excellent method for getting a group of
foes to agree on a solution without creating
anger and resentment. In the end, it was a

positive experience for all.

REFERENCE
1. Henry M. Robert Ill, et al., Robert’s Rules of Order, 10th
edition, Da Capo Press, 2000.

R. DALE SMITH is a quality and
process improvement manager at
Armstrong World Industries in Macon,
GA. He earned his bachelor’s degree
in ceramic engineering from Ohio
State University. He is a senior mem-
ber of ASQ and a certified manager of
quality/organizational excellence.
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Perusing Process
Performance Metrics

Selecting the right measures for managing processes

OFTEN, | HAVE students ask for clarifica-
tion about the subtopic level in the 2007
Six Sigma Black Belt body of knowledge
(BoK) that deals with process perfor-
mance metrics. Perhaps the students are
confused because of the sheer number of
metrics or maybe because of some subtle
differences among the metrics.

I hope this article can resolve a lot of
the confusion surrounding the various
process performance metrics. Based on
my review of the literature, I'm offer-
ing my interpretation of these metrics.

I suspect many differing opinions will
continue to exist, however, and there may
be a flurry of letters to the editor after this
appears.

Before I attempt to clear things up, it’s
worthwhile to revisit each of the process
performance metrics identified in the
BoK, explore the relationships among the
metrics and look at examples of each. The
performance metrics include:

Example of fraction

defective / ricure1

Distribution plot
Normal, mean = 0, standard deviation =1

e Percentage defective.
e Defects per unit (DPU).
e Defects per million opportunities

(DPMO).

e Parts per million (PPM).
¢ Rolled throughput yield (RTY).
¢ Process sigma.

Before examining each metric, however,
it's important to define “defect” accurately
to provide a foundation for interpreting
these metrics in a meaningful way.

Building the foundation

To use the defect-based metric effectively,
it is important to answer:

e What is a defect?

e How can a defect occur?

What is a defect? I have always lived
by the mantra that “anything not done cor-
rectly the first time is a defect.” Of course,
this means understanding what it takes
to “do it right the first time.” Simply put, a
defect occurs during any process (for ex-
ample, assembly,
manufacturing,
chemical or
paperwork) when
the outcome of

04 ] the process is
not the expected
outcome. Of

0.3 A
course, expected

2 outcome means

(%2}

§ 0.2 the conditions of
a defect are speci-

014 fied in advance.

’ 0.00135 0.00135 It's important
to hold true to

0.0 1 2 i

' -3 3 these definitions.

xXo

For example, if a unit was declared defec-
tive because it met the criteria, but a mate-
rial review board later found it to be us-
able, the unit’s classification as defective
should remain. Some organizations are
reluctant to embrace this position because
it adversely affects their quality numbers.
Because a unit is usable, some organiza-
tions conclude it must not be defective. A
defect may or may not affect usability.

For example, a new car may contain
surface imperfections. By definition, the
car is defective because it contains one or
more defects, but it is still usable. Reclas-
sifying a defective unit as a nondefective
does nothing to help resolve the underly-
ing cause of the defect.

How does a defect occur? To ad-
dress this question, many organizations
have compiled a list of defect families
and defect types within families. Such a
list should be as complete as possible in
identifying all possible defect types. Also,
each defect type should be independent
and mutually exclusive of others. This
allows you to recognize the occurrence of
multiple defects on any given unit.

Furthermore, avoid the temptation to ex-
clude known defect types because they hap-
pen infrequently. In other words, if a defect
family or type is known to occur, include it
on your list. In addition, it is useful to have
a defect family or type deemed “other”
because there may be a lack of foresight or
wisdom to define everything in advance.

As you develop your list of defect
types, it is often useful to define them
in pairs (for example, too high and too
low, or too long and too short), particu-

52 QP ¢ www.qualityprogress.com



larly when you are examining physical,
mechanical or electrical characteristics.
You might argue that a type such as “too
long” or “too short” should simply be
defined as one defect (for example, the
wrong length). This is a viable argument
and worth considering. I would suggest,
however, looking beyond the defect to the
action the defect creates.

For example, if the “too long” defect
results in a unit requiring further trimming
and rework, and “too short” requires the
unit be scrapped, the consequences of the
defect occurrence are different. Different
consequences may require identifying and
tracking different defect types. Classify-
ing the defect occurrence as two different
defect types allows for future root cause
analysis.

Defining the metrics
When selecting meaningful metrics, con-
sider the audience and how the metrics will
drive action. In the following example, the
PPM metric might be more understandable
to an organization’s management that com-
pares processes at a high level. A quality
engineer who has oversight responsibility
for the process, however, may consider the
DPU metric to be more actionable at the
specific process level.

As you read through each of the pro-
cess performance metrics below, consider
how they may apply within your own

organization.

Percentage defective
The percentage defective is simply defined
by the following equation:

Total number of defective units

Total number of units x 100

Example of rolled throughput yield / ricure2

Process

1 p

Defective Defective

FPY = first-pass yield RTY = rolled throughput yield

Of course, a defective unit is any unit
containing one or more defects. Note that
the ratio,

Total number of defective units
Total number of units

is known as the fraction defective.

Consider a process in which the
output is normally distributed with a
mean of 0 and a standard deviation of 1.
Specifications are set at +/- 3. The fraction
defective for the process is shown by the
tail areas in Figure 1. The total fraction
defective is the sum of the tail areas, or
0.0027. Therefore, the percentage defec-
tive is 0.27%.

DPU

The DPU metric is a measure of capability
for discrete (attribute) data defined by the
following:

Total number of defects
Total number of units

For example, a process produces
40,000 pencils. Three types of defects can

occur. The number of occurrences of each

defect type is:
Blurred printing: 36
Too long: 118
Rolled ends: 11

Total number of defects: 165
A straightforward application of the
DPU formula provides this:

DEBATE ON PERFORMANCE METRICS

3 4

Defective Defective

Total number of defects
Total number of units
165
40,000

DPMO

The DPMO metric is a measure of capabil-

=0.004125

ity for discrete (attribute) data found by:

(Total number of defects)(1,000,000)
Total number of opportunities

The DPMO metric is important because
it allows you to compare different types
of product. Developing a meaningful
DPMO metric scheme across multiple
product lines, however, can be very time
consuming because it is necessary to
accurately determine the number of ways
(or opportunities) a defect can occur per
unit or part. This can be an enormous
task, particularly when dealing with highly
complex products and subassemblies, or
even paperwork.

Continuing with the pencil example,
let’s calculate the number of opportuni-
ties. First, determine the number of ways
each defect can occur on each item. For
this product, blurred printing occurs in
only one way (the pencil slips in the fix-
ture), so there are 40,000 opportunities for
this defect to occur.

There are three independent places
where dimensions are checked, so there
are (3) (40,000) = 120,000 opportunities
for this dimensional defect.

Rolled ends can occur at the top and
the bottom of the pencil, so there are (2)
(40,000) = 80,000 opportunities for this
defect to occur. Thus, the total number of
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3.4 PER MILLION

opportunities for defects is:
40,000 + 120,000 + 80,000 = 240,000.
Likewise, the total number of opportu-
nities per unit is:
1+3+2=6

we say defects, we are really referring to
defectives.

PPM is also used to refer to contami-
nants. For example, suppose 0.23 grams

of insect parts are found in 25 kilograms

RTY = [ FPY,
i=1

i=

Note that n= number of subprocesses,
and FPY, = first-pass yield of the ith sub-
process.

Applying the DPMO formula, you can of product. Similarly, the FPY represents the per-
readily determine the DPMO metric: PPM - ( 0.23 ) % 1,000,000 = 9.2 centage of units that completes a subpro-
25,000 cess and meets quality guidelines without

(Total number of defects)(1,000,000)
Total number of opportunities
165,000,000

240,000

=687.5

PPM
In a typical quality setting, the PPM metric
usually indicates the number of times a
defective part will occur in 1 million parts
produced. By contrast, the DPMO metric
reflects the number of defects occurring in
1 million opportunities. It is important to
note that some authors say the PPM and
DPMO metrics are identical. If we follow
the definitions above, however, this would
only be true when the number of opportu-
nities for a defect per unit or part is 1.
Perhaps additional confusion can
surround the PPM metric because of a
laxness in the terminology applied. In the
Six Sigma context, PPM is also referred to
as the PPM defect rate. Similarly, 3.4 PPM
is often stated as 3.4 defects per million
parts. In both examples, however, when

Finally, in the more traditional scien-
tific context, PPM may simply refer to the
various ratios of components in a mixture.
For example, the oxygen component of
air is approximately 209,000 PPM. In this
case, the idea of “defective” isn’t even a
consideration.

Table 1 illustrates the links among
multiple metrics, including PPM, sigma
level, percentage in specification and per-
centage defective. The familiar 3.4 PPM
corresponds to a 6-sigma level of quality,
assuming a 1.5 shift of the mean. Sigma
level of a process and the 1.5 shift of the
mean will be addressed later.

RTY

The RTY metric represents the percent-
age of units of product passing defect free
through an entire process. It is determined
by the multiplying first-pass yields (FPY)
from each subprocess of the total process
as follows:

The relationship among several process
performance metrics / a1

Without sigma shift (centered)

Percentage in
specification

Sigma level

Percentage
defective

PPM Sigma level

being scrapped, rerun, retested, returned
or diverted to an offline repair area. The
FPY is calculated as:

Number of units entering the
process - number of defective units

x 100
Number of units entering the process

Note the FPY and RTY values are often
expressed simply as the fractions or prob-
abilities.

The concept of the RTY is best illus-
trated by the example given in Figure 2,
(p. 53) which depicts an overall process
comprised of four subprocesses. Suppose
the FPY of each subprocess is 0.95. Then,
the RTY is easily computed as:

RTY = ﬁFPYi =

i=1

(0.95)(0.95)(0.95)(0.95) = 0.81 or 81%

Although individual subprocess yields
are relatively high, the total process yield
has dropped significantly. A significant
advantage of using the RTY metric is that

With 1.5 sigma shift

Percentage in
specification

Percentage

defective AR

1.00 68.2689
1.50 86.6386
2.00 95.4500
2.50 98.7581
3.00 99.7300
3.50 99.9535
4.00 99.9937
4.50 99.9993
5.00 99.99994
5.50 99.999996
6.00 99.9999998

PPM = parts per million

31.7311
13.3614
4.5500

317311 1.00
133614 1.50

45500 2.00
1.2419 12419 2.50
0.2700 2700 3.00
0.0465 465 3.50
0.0063 63.3 4.00
0.0007 6.8 4.50
0.00006 0.6 5.00
0.000004 0.04 5.50
0.0000002 0.002 6.00

30.2328
49.8650
69.1230
84.1313
93.3189
97.7250
99.3790
99.8650
99.9767
99.9968
99.9997

69.76721
50.13499
30.87702
15.86869
6.68106
2.27504
0.62097 6210
0.13499 1350
0.02326 233
0.00317 31.7
0.00034 34

697672
501350
308770
158687
66811
22750
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it provides a more complete view of
the process. Subprocess yields that run
high aren’t likely to garner the attention
necessary to drive improvement. Often,
it is only when the total process yield

becomes visible does real action occur.

Process sigma

When there’s talk of the process sigma of
aprocess, you'll often hear it described
as a 3-sigma or 4-sigma process or some-
thing similar. Sometimes you'll hear it
described as the sigma level of a process.
What does this mean and how do you
interpret it in the context of Six Sigma?

Assume the output of a process is op-
erating as a standard normal distribution
with a mean of 0 and standard deviation
of 1, with an upper specification limit
(USL) and lower specification limit (LSL)
set at +/- 3, respectively. This is depicted
by the blue curve in Figure 3. From basic
statistics, you know that:

P (Z 23 =USL) =0.00135 (the area to
the right of the USL and below the blue
curve in Figure 3).

P (Z <3 =LSL) =0.00135 (the area
to the left of the LSL and below the blue
curve in Figure 3).

This gives a total fraction defective
0.0027 or percentage defective of 0.27%
as we determined previously.

The underlying philosophy of Six
Sigma, however, assumes a 1.5-sigma
shift of the mean either to the right or
left over the long term. If you assume the
shift is to the right as shown in Figure 3,
the process distribution is normal with
amean of 1.5 and a standard deviation
of 1. Applying basic statistics again, you
know that:

P (Z 23 =USL) =0.0668072 (the area
to the right of the USL and below the red
curve in Figure 3).

P (Z <3 = LSL) =0.0000034 (the area
to the left of the LSL and below the red
curve in Figure 3).

Note that the area is small and there-

fore difficult to depict
graphically.

This results in a total
fraction defective of

Process shifts 1.5 sigma to
the right / rcures

Distribution plot
Normal, standard deviation = 1

0.0668106, a percentage 0.4+ LsL USL
defective of 6.68106% I
and a PPM level of 034 —0
66,811. From Table 1, =15
we can see these values ' Z
equate to a 3-sigma level. | & 021

If you extend the Fraction -
same approach as above, 014 defective // \ ng?:Ct't%’:e
you can quickly gener- // Pr;ﬁ?tss \ Y
ate the values shown in , P e
Table 1 B T

X

A quick review of
Table 1, along with
understanding the
1.5-sigma shift, explains why Six Sigma
uses 3.4 PPM for a 6 sigma process, and
not 2 PPB.

In addition to the use of Table 1, the
sigma level associated with the 1.5-sigma
shift can be approximated based on the

PPM metric using the following formula:

Sigma level =
0.8406 + 29.37 - (2.221) In (ppm).

The above equation very closely ap-
proximates the actual sigma value when
the PPM is below 309,000, or when the
sigma value is expected to exceed 2.

The subject of the 1.5-sigma shift is
highly controversial. You may or may not
accept its validity. The intent of this sec-
tion was simply to explain how the shift
relates to PPM and associated process

sigma level.

Choices abound

Clearly, there are a lot of process per-
formance metrics to consider. Though
they take different forms, some of them
are equivalent. Selecting the appropriate
ones for your organization depends on
your audience and how the metrics will
be used to drive improvement actions.

Some metrics are more understandable

LSL = lower specification limit
USL = upper specification limit

than others, while some have more of an
emotional impact. For example 66,811
PPM may be more startling to manage-
ment than using a corresponding 3-sigma
level. Regardless of which metrics you
choose, each one must be based on a
clear operational definition of a defect.
By the way, I've had numerous stu-
dents ask me what happens to the defec-
tive products shown in Figure 2 (p. 53).
I tell them they are packaged as com-
plex derivatives and other high-quality
securities and sold on the world financial
markets. Some just sit there and wonder.
Others think, “Good idea!”
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Risks, Relationships

and Rewards

Use your quality toolkit to make wise career decisions

EMPLOYERS, EMPLOYEES and indepen-
dent contractors alike have been affected
by the turbulent economy. We see it all
around us, whether at firms we own, orga-
nizations at which we work or businesses
we patronize. Nonprofits are experiencing
the same types of challenges as for-profits.
All organizations can benefit from the
knowledge of quality professionals. Our
careers are rooted in problem solving,

risk analysis, out-of-the-box thinking and

managing based on lean principles.

Three examples
The road to rewards is paved with pot-
holes of risk. What matters is how pre-
pared you are to avoid the risky potholes
and find the reward at the finish line.
Consider the three women chronicled in
the article “You're Hired” from the May
2009 Woman’s Day magazine. These
three women all took significant risks and
started new careers.

One had a relatively stable job in a field
she enjoyed but saw a need for a service
business totally unrelated to her current

career. She started a part-time business,
and the financial and time risk paid off
when she was able to grow her side busi-
ness to the point at which it became her
full-time career.

Another woman was in an unstable
industry. She took a risk and temporar-
ily relocated to another state to put her
secondary skills to work. She left her
home, family and life’s work behind to
take a chance on a better future. After
eight months, her reward came in the way
of a promotion within
a growing industry. The
situation also resulted in
her spouse finding a job
in the new location and a
better life overall for her
family.

The third woman was
working but not happy
with what she was doing.
She decided to leave the
security of her parents’
business and made her
way into unfamiliar work territory by
volunteering and “freelancing for free” to
get her name known in a new field. Within
ayear, she built a good network of happy
clients, one of whom hired her.

Risk management tools

Have you, as an employer or employee,
considered what makes up your unique
mix for success? It is difficult to leave
your comfort zone, especially when you
are not forced to do so by circumstances
beyond your control. Consider using the

risk management principles from your
quality toolkit and apply the same ideas to
your career decisions.

What happens if you leave the job for a
better one? What happens if you start your
own business? What plan do you have if
your industry, profession or organization
ceases to exist? Evaluating the risks—and
the rewards—will help you make the right
choice.

Even if you still have a job in shaky
times, a risk assessment and a plan are
good preventive measures in case the
work runs out. The rewards take many
forms, especially the relationships made
along the way, whether they be with other

organizations or fellow employees.

Build relationships

Career consultant Andrea Kay’s “Careers”
column discusses just how beneficial
relationship building is, particularly in
turbulent economic times.! She tells of a
woman who went well above and beyond
what was required for her client.

The woman helped the client arrange
for delivery and setup of a product and
clarified the product’s instruction manu-
al—all functions that were part of her job.
But, she went further. In talking with the
client, the woman learned the client had
just moved to the area, where her favorite
cereal was not sold. The woman had a
year’s supply of the cereal sent to her cli-
ent as a thank you for doing business with
her. That client, in turn, sent the woman’s
business additional customers. Relation-
ships matter.
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Perform a risk assessment
of your own career.

Sometimes, relationships unrelated to
jobs can benefit your career. Consider the
first woman chronicled in Woman’s Day.
She started her part-time business with
just one customer garnered from a rela-
tionship with the customer’s mother.

Now more than ever, the relation-
ships we have will pull us through any
crisis. Don’t wait until you are faced with
job loss or other career crisis. Continue
relationship building, or get started if you
haven’t done so.

Get started now

Perform a risk assessment of your own
career. Don'’t just limit yourself to the
industry you know; consider something
that is your passion. Tough economic
times lead people to rethink their careers
and their work.

As HR consultant Chris Posti of Posti &
Associates writes, “Office managers start
pet-sitting businesses, nonprofit adminis-
trators get real estate licenses,” because
they made lists of their capabilities, inter-

TELL US YOUR SUCCESS STORY
Did you take a risk or build a relationship that benefited your career? Share your
“Quality in the First Person” success story with QP readers. E-mail editor@asq.org.

ests and all the jobs that excited them.?
They took risks to make their passions

pay off. You have the power, you have the

passion, and you have the network. What

are you waiting for?
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STATISTICS ROUNDTABLE sy vmepisee

THINK BACK to your Stats 101 course.
You entered the first session laden with
apprehension—induced by survivors’
horror stories—and your worst fears were
confirmed. Early on, the professor said,
“OK, boys and girls, today we're going to
discuss t-tests and confidence intervals.”
And you sat there thinking you’d rather

visit the dentist.

Tools and occasional toy (artificial)
problems characterize many introductory
statistics courses. To be sure, the profes-
sors are gifted, enthusiastic lecturers;
many have great humor and human kind-
ness in their veins. But still, the class dealt
with statistical tools suitable for fixed
occasions. At semester’s end, you knew
about a bunch of tools you could resurrect

AND MARK VANDEVEN

Drudgery to Strategy—
A Statistical Metamorphosis

A strategy of experimentation can point you toward success

if the right occasion ever arose.

It never did.

There’s no getting around the fact that
statistics is a difficult subject. The think-
ing is different from that of many other
disciplines: It acknowledges uncertainty,
whereas others profess determinism. It
runs counter to everything we are taught
in algebra: “Solve for x, a fixed but un-
known quantity.”

Further, statistical applications require
following mathematical formulas of which
there are relatively few in political sci-
ence, English, history or philosophy. Even
pure mathematics claims closure (not
always true), which is absent in statistics.
The semester usually ends before the pro-
fessor scratches the surface. And because
the first semester lacks a happy ending,
many students are reluctant to proceed to

a second.

Oon the rise

Over the last two decades, we've noticed
statistical stock is rising at some com-
panies. They may be in the minority, but
some top executives have begun to see
statistics’ strategic value.

We believe this occurred because those
executives witnessed very positive (read:
dollars to the bottom line) results, espe-
cially when scientists and engineers used
statistical methods to guide projects from
highly uncertain project beginnings to
solid, successful and sustainable products
and processes. To their internal statisti-
cians, executives are saying, “I want more
of that. Make it happen.”

“Egad,” says the internal statistician.
“Now what do I do? All that my colleagues
learned from their statistics course was
not to take another one. The only statisti-
cal methods they use come at the end of
a project, when they compare the new
prototype against the current product.
And now I have to change the organiza-
tional culture so people not only use the
methods, but also use them upstream in
the development process for guidance. I'd
rather visit the dentist and have root-canal
surgery

Well, this is not an appeal for long lines

1

at dentists’ offices. Positive results can
emerge from some lessons learned, if only
by osmosis, in Stats 101. An appeal to
intuition reduces resistance to the notion
that the t-test used to compare a sample
mean to some hypothesized value is analo-
gous to signal-to-noise, for example. Build
on this to show that a reduction of noise
makes it easier yet to hear the signal.
Build on it further to show that the test
can be expanded to compare two sample
means as in Stats 101, chapter 3, but it’s
still signal to noise.

It is a bit of a leap from there to com-
pare more than two treatment means, but
it can be shown that the guiding principle
remains akin to signal to noise. Then, if
you want to compare multiple treatment
means, wouldn't it be wise to economize
by running half the experimental treat-
ment combinations on one material
and the other half on another? Doing
that introduces a two-way classification

painlessly—almost. The discussion with
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colleagues dredges up their unpleasant
memories, true, but at least they form a
base for intuitive appeal.

If you can study multiple treatments
and multiple materials, why not add mul-
tiple speeds? Now you have a three-way
classification. Conceivably, you could add
other factors, such as ingredient levels,

machines and locations. Whoa! Wait a

experiment to find which factors are most
likely to drive success. We can hone in on
levels in subsequent experiments.”

This is the great leap or paradigm
shift—we move from comparing treatment
or material A and B to estimating some-
thing called an “effect.” The question has
changed from “What factor level is best?”
to “Which factors are most important?”

The strategy of experimentation
puts data behind your decisions so
you know the path to take.

minute and those experiments will get big
in a hurry. Big experiments cost big bucks,
and they are logistically hard to control.
Fugetaboutit!

To the rescue come the two-level de-
signs and their fractions. Don’t do multiple
factor levels. Examine only two levels per
factor, and make those levels the ex-
tremes. “Absurd,” you say, “some of those
levels could be best!”

“Right,” we say in appropriately humble
rejoinder, “but we don’t even know which
factors are important right now. Let’s

HARE TODAY AND YESTERDAY

“You mean I have to do more than
one experiment?” you ask. Yes. The first
one or two identify which factors or
combinations of factors are important.
The next experiments help identify best
levels among the important factors. It is
a strategy for experimentation, and it has
a higher success rate than competitive
approaches to experimentation such as
spray and pray, try everything, and try
your best hunch and hope you get lucky.

We see other advantages to the strategy

of experimentation, especially as it is used

Check out the Statistics Roundtable columns Lynne B. Hare has written since
1999 by visiting www.qualityprogress.com.

to drive decision making upstream in the
research process. For one, the competi-
tive method of giving it your best shot and
testing at the end simply tells you if you
were successful. If you weren't, you don’t
know why.

The strategy of experimentation puts
data behind your directional decisions
so you know, early in the experimental
process, what path to take; there are no
blind alleys. You gain product and process
knowledge along the way.

The strategy of experimentation also
provides trade-offs. If practical constraints
block the path to using one combination
of factors and their levels for success,
there may be another combination that
comes close. The data point you in the
direction toward success.

We've found that those who use the
strategy are successful and they feel liber-
ated. To go back to the old methods would
be like having more oral surgery.
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World of Confusion

Challenges abound when distributing medical devices globally

U.S. MANUFACTURERS of medical
devices must comply not only with U.S.
Food and Drug Administration (FDA) la-
beling requirements, but they also face the
challenge of labeling in multiple languages
if they want to sell their products in the
global marketplace.

Section 201(k) of the Federal Food,
Drug and Cosmetic Act (FFDCA) defines
alabel as any “display of written, printed
or graphic matter upon the immediate con-
tainer of any article,” and labeling as “all
labels and other written, printed or graphic
matter upon any article or any of its con-
tainers or wrappers, or accompanying such
article” at any time while a medical device
is held for sale after shipment or delivery

for shipment in interstate commerce.!

not the manufacturer, the firm informa-
tion must be qualified by an appropri-
ate statement, such as “manufactured
for” or “distributed by.”

Intended use. If a packer, distributor
or seller intends a device for uses other
than those intended by the person from
whom it received the device, these par-
ties must furnish adequate labeling in
accordance with the new intended use.
If a manufacturer knows or has informa-
tion indicating the device is to be used
for conditions or purposes other than
what it intended, the manufacturer is
required to provide adequate labeling in
accordance with such other uses.
Adequate directions. “Adequate

directions for use” means directions that

The simplicity and comfort of
English-only labeling is history.

So far, this is not too difficult to
decipher: If it’s on the device, it’s a label,
everything else is labeling.

U.S. regulations

For medical devices distributed in the Unit-

ed States, clarification of the definitions and

more specific requirements are identified in
the FDA’s 21 CFR 801 and include:

e Name and place of business. The
label of a device must contain the name
and place of business of the manufac-
turer, packer or distributor, including
the street address, city, state and ZIP
code. The firm’s street address can be
omitted if it is in the local telephone di-
rectory. If the firm listed on the label is

enable the layman to use a device safely
and for the purposes intended. These
include statements of all purposes for
which and conditions under which the
device can be used, the quantity of dose
for each use and usual quantities for
persons of different ages and physical
conditions, frequency of administration,
duration of application, time of admin-
istration in relation to other factors,

the route or method of application, any
preparation necessary for use and infor-
mation on exemptions from adequate
directions-for-use requirements.

False or misleading statements. A
device is misbranded if it makes a false

or misleading statement with respect to

another device or includes claims that
cannot be substantiated.

Prominence of statements. A word,
statement or other required informa-
tion may lack the required prominence
and conspicuousness: if it fails to
appear on the part or panel that is
displayed under customary conditions
of purchase; if the package contains
sufficient space, and the required infor-
mation fails to appear on two or more
panels, each of which is designed to
render it to be displayed under custom-
ary conditions of purchase; if required
labeling fails to extend over package
space provided; if there isn’t sufficient
label space for required labeling due

to placement of nonrequired labeling
on the package; or if smallness or style
of type, in sufficient contrast between
labeling and package background or
designs that obscure or overcrowd
labeling render it unreadable.
Exemptions. Exemptions may be grant-
ed when device labeling lacks sufficient
space for required labeling, provided
that existing label space is not taken up
by including nonrequired information
or by giving prominence to a portion of
the required labeling, and existing label
space is not used for any representa-
tions in a foreign language. All labeling
must be in English with the exception
of products distributed solely within
Puerto Rico or a U.S. territory where the
predominant language is not English. In
these instances, the predominant lan-
guage may be substituted for English. If
any representation on the device label or
labeling appears in a foreign language,
then all required labeling must also ap-
pear in that foreign language.
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Speak their language(s)

If a medical device manufacturer wants
to distribute its products globally, it must
overcome other sets of labeling hurdles.
One of the main challenges today is multi-
language labeling.

Before the enactment of the European
Union Medical Device Directives (MDD),
there were no requirements to include mul-
tiple languages on medical device labels.
The impetus to offer more than one lan-
guage was driven by individual countries
and customers. Manufacturers would com-
pete for market share in another country
and label their products in that country’s
language. Most manufacturers labeled their
products in English, and an international
version of their product would be labeled
in two to three other languages.

In 1993, when the European Union
MDD (93/42/EEC) stipulated that medical
device packaging include instructions for
use in the packaging for every device in
the languages of the countries in which
it would be placed on the market, the
simplicity and comfort of English-only
labeling became history.

There was a five-year transition period
to implement the MDD, but most compa-
nies either had no clue about the require-
ments or waited until the last minute to
become compliant.

As additional member countries join the
European Union (EU) and other regions
around the world implement their own la-
beling requirements, the roles of packaging
engineers and regulatory professionals are
not to be envied. Requirements mandated
by the MDD for labeling include:
¢ Device name.

e Name and address of manufacturer.

e Name and address of authorized repre-
sentative.

e Statement indicating in vitro use (when
appropriate).

e “Use before” date.

e Batch code preceded by lot or serial
number.

The words “for performance evaluation

only” (when appropriate).

e The word “sterile” and method of steril-
ization (when appropriate).

e The words “self-testing” (when appro-
priate).

¢ Intended purpose (if not obvious to user).

e Special storage, handling or operating
instructions.

Today, there are 27 member states
in the EU and at least another three
candidate countries. These countries and
their official 24 language requirements can
be found in Table 1. As other countries
become part of the EU, there will be ad-
ditional language requirements.

Other European language requirements
include countries in the European Free
Trade Association (EFTA). Liechtenstein
requires translation into German, and
Switzerland has requirements for transla-
tions into its official languages: German,
French and Italian. Multiply those require-
ments for Asia, and it becomes clear a
company will need a package that is at
least four feet long to include everything
that is required if it wants to sell its device
around the world.

Symbolic gesture
Aside from the space limitations of most
medical device packaging, manufactur-
ers face several other challenges. It now
takes much longer to implement a label-
ing change because everything must be
translated and certified. Those translations
are not cheap, and translation expenses
become a large item in a company’s annual
budget. It might take a year or longer to get
a minor labeling change out to customers.
One way to address this problem is
through the use of symbols, thus reducing
translation time and costs while saving
valuable packaging real estate. Symbols
visually enhance the label and allow for
the addition of languages without major
redesign to the printing software or the
actual label itself.

With the FDA’s decision to allow
symbols only, there is some relief from the
onerous requirements and sheer volume
of text that had once been necessary.
Some of the most commonly recognized
and accepted symbols defined in the har-
monized section of EN 980 (“Symbols for
Use in the Labeling of Medical Devices™)
are shown in Table 2 (p. 62).

Practices make perfect
Recommended best practices include
understanding the requirements, develop-
ing a global labeling strategy, developing
a long-term language strategy, designing

EU language
requirements / st 1

Member state
Austria

Official language(s)
German

Dutch, French
and German

Bulgarian
Greek
Czech
Danish

Estonian
Finnish
French

German
Greek

Belgium
Bulgaria
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary Hungarian
Ireland English
Italy Italian
Latvia Latvian
Lithuania Lithuanian

French, German
and Luxembourgish

English and Maltese
Polish
Portuguese
Romanian
Slovak
Slovenian
Spanish
Swedish
Dutch
English

Luxembourg

Malta
Poland
Portugal
Romania
Slovakia
Slovenia
Spain
Sweden
The Netherlands
United Kingdom
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appropriate labels, translating intelligently
and carefully, and ensuring appropriate
tools and support.

Understanding the requirements.
Successful device manufacturers em-
phasize satisfying the regulatory and the
derived requirements. Even though a
country may not stipulate the translation
of labeling, end users may require it.

Understand your market entry strategy,
and consider market opportunities.

This includes understanding how many
markets are under consideration, what
labeling requirements exist or are likely
to be enacted and what your competitors

are doing.

Developing a global labeling strat-
egy. The best strategy is to use symbols
whenever possible. This has become a
lot easier since FDA recognized the use
of symbols without text. Coupled with
the use of symbols, determine the best
approach for your company, which could
include:
¢ Using the same label for all markets.

This may not, however, be possible

because of limited print space.
¢ Using single-language labels for each

country. This will often solve the space
problem but will have tremendous
cost, manufacturing and inventory

implications.

Medical device labeling symbols / 1asie2

Symbol Used for Symbol Used for
Use by
® Do) BfEl L s g YYYY-MM-DD or YYYY-MM
Batch code SN Serial number

Date of manufacture

LOT

Sterile

Sterilized using ethylene oxide

[sTERILE [R]| Sterilized using irradiation

Sterilized using steam or dry

[ STERILE |
n heat

Catalog number

Caution, consult accompanying
documents

Sterilized using aseptic

STERILE | A . .
[ STERILE [A | processing technique

Manufacturer

Authorized representative in
the European community

Contains sufficient for < n >
tests

VAN
u
\

For in vitro diagnostic
performance evaluation only

In vitro diagnostic medical
device

IVD

Upper limit of temperature

Lower limit of temperature

4

Temperature limitation

Consult instructions for use

Biological risks

8D &< o= & I H

¢ Keeping inventory unlabeled until an
order is received, and then labeling it
according to the requirements for the
order. But this is time-consuming and ex-
pensive, and it has the potential to create
inventory discrepancies and could result
in misbranding of the medical device.

¢ Using a combined approach by printing
three languages on the label and leaving
space for a fourth language that can be
applied as a separate label at the time of
order. This is called “overlabeling.”

There isn’t one correct strategy. You
need to determine what is best for your
company. Regardless of the approach that
you select, however, don’t forget about
additional future languages.

Developing a long-term language
strategy. Consider country-by-country
sales for each product, along with market
entry plans and competitive pressures.

Designing appropriate labels. Design
effective labels that are easy to use, begin-
ning with standard templates that can be
used across products, configurations and
markets. This will result in a consistent
look and feel on labels and will assist the
customer with product selection.

Use icons and symbols, preferably
harmonized symbols, whenever possible.
Text that alternates between languages is
confusing and irritating to users. So, when
possible, text for one language should be
grouped and appear in the same place
from package to package. Use fourth-
grade vocabulary and simple declarative
sentences. Minimize the use of medical
terminology. Keep things simple, but don’t
overlook branding implications.

Translating intelligently and care-
fully. Consider developing a labeling
database. Don’t guess at the spelling or
word use of text you don’t know. Remem-
ber that each language behaves differently
in different contexts. You don’t want your
labeling to contain typos or look as if a
machine translated the text.

When submitting labels for translation,
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batch them whenever possible to minimize
charges. Translate labels with package
inserts or instructions for use to ensure
consistency of the translated text and to
minimize the potential for introduction of
linguistic inconsistencies.

Provide the translators with PDF files
or other proofs of the formatted label to
make it easier to understand what you
want the label to say. Looking at only a
few words pulled from the label makes it
difficult for the translator.

Ensuring appropriate tools and
support. Be certain databases, websites
and e-mail systems can handle non-Eng-
lish characters. Communication among
marketing, regulatory affairs, translation
subcontractors and printers need to be
frequent, clear and consistent.

Japan’s new PAL

Following the implementation of the new

Pharmaceutical Affairs Law (PAL) in Ja-

pan, companies registering and marketing

their products there face new regulations,

including the requirement to appoint a

marketing authorization holder (MAH) and

changes in the labeling of medical devices.
Under PAL, the Ministry of Health,

Labor and Welfare (MHLW) requires the

following new information be listed on the

product insert for all medical devices:

¢ The classification of the medical device.

¢ The address of the MAH.

¢ The contact information, which must
be the location where the marketing of
the product is handled.

¢ The location of the manufacturing site
for all devices manufactured overseas.

Complying with international labeling
requirements is laborious but not impos-
sible. Good communications, appropriate
planning and common sense will signifi-
cantly reduce the burden and will keep
your products from potentially being
misbranded.

REFERENCE

1. Food and Drug Administration, “Federal Food, Drug and
Cosmetic Act,” www.fda.gov/Regulatoryinformation/
Legislation/FederalFoodDrugandCosmeticActFDCACt/
default.htm.

LES SCHNOLL has 30 years of experi-
ence in industries regulated by the
U.S. Food and Drug Administration
and is vice president of quality and
regulatory affairs for ThermoGenesis
Corp. in Rancho Cordoba, CA. He is
a senior member of ASQ and is an
ASQ-certified quality engineer, auditor
and manager. A member of the U.S.
technical advisory group to ISO technical committee 176,
Schnoll wrote The Regulatory Compliance Almanac (Paton
Press, 2001, 2008).
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Laser scanning »

Hexagon Metrology has announced a
combination laser scanning metrology
package, which combines a Brown &
Sharpe Global Performance bridge coordi-
nate measuring machine, a Romer Infinite
2.0 7-axis portable arm and a ScanShark
VAix laser scanner that is plug-and-play
swappable between systems.

Companies can invest in a single scan-
ner that can be adapted to the strengths of
the different types of measuring platforms.
Shared systems can do double duty as
inspection systems, as well as performing
reverse engineering and 3D point-cloud
gathering tasks.

The machines are also capable of per-
forming point-to-point inspection without
the scanner attached. This means they
can be used simultaneously, regardless of
which one uses the laser scanner.

Call: 920-906-7514; e-mail: william.
fetter@hexagonmetrology.com.

Absolute encoder v

Heidenhain has incorporated absolute
technology to a multi-substrate scale tape
linear encoder design with its LIC 4000

GOT A QUALITY PRODUCT?

encoder.
Absolute
encoders,
which provide
the current position
immediately upon switch-

on, offer high reliability and

safety because they perform without
reference runs. Absolute encoders are well
suited for use on direct drives. Together
with the current position, the computa-
tion offset is known immediately upon
switch-on, and the motor can be provided
with power immediately and
held in the control loop. Criti-
cal operating states, such as
switching on a vertical axis
with direct drive or retraction
after an emergency stop, are
safely controlled.

LIC 4000 encoders mea-
sure up to 27 m and are re-
sistant to contamination. The
dimensions of the LIC 4000
match those of Heidenhain'’s

Send your product description and photo to vfunk@asq.org.

LIDA 400 incremental linear encoder. This
makes it possible to retrofit machine tools
to absolute measurement technology by
exchanging the encoders. Only the subse-
quent electronics must be adapted.

Call: 847-490-1191; visit: www.
heidenhain.com.

Routing mileage software

ALK Technologies has released the PC
Miller 23 routing and mileage software that
includes carbon emissions and intermodal
analysis functionality. Intermodal analysis
calculates alternative rail intermodal routes
for truck shipments and runs quick com-
parisons of truck and intermodal mileage,
fuel consumption and carbon emissions.
Meanwhile, the points of interest database
displays small, medium and large intermo-
dal ramps in the United States and Canada.
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This tool predicts and manages op-
erating and transportation costs. It re-
duces out-of-route mileage, saving time,
tolls and fuel. For example, PC Miller 23
offers capabilities in toll calculation to
include tolls determined by weight and
truck axles. It calculates weight-based
tolls in specific categories and rates
applied by each individual toll authority,
with rates up to 136,000 pounds.

Users can enter a vehicle’s height,
length, width and weight when generat-
ing routes. The application will generate
mileage and directions, taking those factors
into account.

Call: 609-252-8160; e-mail: kelly@alk.
com.

Heated optical glass a

Abrisa has introduced LuxVu heated optical
windows for cameras and displays that
operate in rugged, wet or cold outdoor
environments. The LuxVu line is designed to
keep optical glass free from moisture and
fog. The heated windows also aid in deicing
in extreme weather conditions.

The LuxVu heated front glass window
provides a transparent, conductive coating
that can be combined with custom display
enhancements and coatings. Abrisa also
offers additional glass fabrication
and optical coating services, such
as screen printing, busbar, epoxy,
glass strengthening, etching and
special masking.

Call: 877-622-7472; visit: www.
abrisa.com.

Remote monitoring
system a
Onset Computer has announced
that its web-based HOBO U30
remote monitoring systems are
now compatible with Northwrite’s
Energy Expert software platform.
The Energy Expert software
converts raw building energy and
environmental data collected with
HOBO U30 system's graphical “smart mod-

els” to predict building energy consumption.

The information, delivered online, provides
building managers, energy service consul-
tants and others with real-time feedback on
building energy use.

The HOBO U30 remote monitoring
systems measure and record up to 15

channels of high-accuracy energy and
environmental data. The systems feature a
NEMA é6-rated enclosure designed for harsh
environments and can transmit data via
GSM-cellular, Wi-Fi and Ethernet commu-
nications. Sensors are available for a wide
range of measurements, including kilowatt
hours, voltage, current, air temperature and
relative humidity.

Call: 800-564-4377; visit: www.
onsetcomp.com.

Corrosion monitoring
Corrosion and maintenance costs can
be reduced with Cosasco’s Side-Stream
Assembly for corrosion monitoring. This
system ensures piping assets are properly
monitored to prevent corrosion damage.

The Side-Stream Assembly installs
quickly to provide information on metal
loss, corrosion rate, erosion rate, pressure,
temperature, flow and bacterial activity in
pipelines. It is configured to meet specific
commercial requirements. The assembly
includes multiple, easily connected, 1-in.
tees. Each tee is configured with a choice
of corrosion management and process
monitoring technologies.

Call: 562-949-0123; e-mail: sales@
€0sasco.com.
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Rama Shankar, ASQ Quality Press, 2009,
110 pp., $31 list, $18 member (book).
Shankar’s book
provides a general
outline of the five
phases of the

Six Sigma quality
initiative of define,
measure, ana-
lyze, improve and
control (DMAIC).
The purpose of this book is to provide the
practitioner with the necessary tools and
techniques with which to implement a sys-
tematic approach to process improvement
initiatives using Six Sigma.

The book has five main parts, each of
which corresponds to one phase of DMAIC.
For each phase, the purpose is clearly
explained, and the tools that can be used
to carry out the activities of each phase are
outlined. Generally, Shankar includes ex-
amples to clarify concepts and calculations.
Finally, a checklist is provided at the end of
each chapter.

The main strength of the book is its
clear, down-to-earth language that makes
individual concepts easy to understand and
the book as a whole easier to read. More-
over, the examples provided use Minitab
software for calculations and graphs,
further easing the learning process.

The main weakness of the book is its
length. Shankar aimed to explain many sta-
tistical tools in as little space as possible.
Consequently, practitioners won't find this
book useful as a guide or reference when
problems arise during data analysis.

This book best serves as an introduction
to the DMAIC aspect of Six Sigma. | would
recommend it to Green Belts and to quality

REVIEWS

practitioners who are looking for quick
insight into DMAIC to help carry out their
improvement projects.
Reviewed by Martin Tanco
Tecnun (University of Navarra)
San Sebastian, Spain

Forrest W. Breyfogle Ill, Bridgeway BOOKS,
2008, $124.95 (book).

INTEGRATED =
HITEHPFEIEE =

This is the fourth
and final install-
ment in Brey-
fogle’s set of books
introducing his
integrated enter-
prise system (IEE).
Although it's part of
FORAEST M. BREYFOGLE 111 e series, the book
could be used as a standalone reference.

This volume covers the details of how
an improvement project should be un-
dertaken in the IEE system and is suitable
for Master Black Belts (MBBs) and Black
Belts (BBS). It is divided into seven parts
that introduce the IEE system and cover
the DMAIC sequence at the project level.
Each part is then divided into chapters that
cover the theory and practical applica-
tion of the project management, lean and
statistical analysis tools necessary to com-
plete each phase of the DMAIC cycle.

If there is one word to describe the
book, it's encyclopedic. It's 1,180 pages
long (including the index) and describes all
of the pertinent Six Sigma, project manage-
ment and lean concepts in enough detail
to ensure the reader can understand each
one. In addition, there are exercises at the
end of each chapter that can be used to re-
inforce the concepts discussed. This makes
this volume quite useful as a textbook.

The statistical analyses are performed
using Minitab software, and there are
numerous charts and tables within the
book that show what the Minitab output
for a given task will look like. The book also
contains roadmaps that can take a BB step
by step through what needs to be done in
each DMAIC phase.

If there is a weakness to the volume,
it lies in its sheer size. This volume is too
large to be read cover to cover as you
would other books. By attempting to be en-
cyclopedic in its coverage, some sections
of the book may not provide enough details
for some readers. But, overall, this is an
excellent book (on par with The Six Sigma
Handbook by Thomas Pyzdek) that can
serve as a reference text and a textbook.
MBBs and BBs would do well to have it in
their professional libraries.

Reviewed by Brian Cocolicchio
New City, NY

Robert W. Ewy, ASQ Quality Press, 2009,
123 pp., $40 list, $24 member (book).
Using two decades
of experience, Ewy
has crafted an
effective how-to
guide and an ideal
reference tool for
in-process strategic
planning and opera-
tions in education.
The book starts with an overview,
followed by procedures for surveying stake-
holders, assessing current performance,
strategic plan development, defining and
developing strategies and the strategy map,
establishing and using the balanced score-
card, and using timelines to guide activities.

Makehobder-Driven

i Edlueatian
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The table of contents presents a work-
ing outline of the process, and the detailed
index provides support for those looking
for specific information. Ewy also includes
sample press releases that announce long-
range planning projects and examples of
invitations to potential project participants.
This makes the book an excellent reference
for a strategic planner.

The inclusion of tools and resources that
can be of use in the planning process is
particularly helpful. For example, in the fifth
chapter, “Developing the Strategy Map,”
Ewy needs fewer than three pages to
provide strategies for finding the strengths,
weaknesses, opportunities and threats
faced by a project (also known as SWOT
analysis). He also shows how to integrate
the analysis results into the stakeholder’s
strategy map.

The book is packed with ideas for simpli-
fying strategic planning, demystifying plan-
ning processes and presenting strategic
plans to authority groups, such as school
boards, legislative bodies or accreditation
teams.

Whether the lessons are applied in a
K-12 or post-secondary setting, this book
can serve as a process guide for anyone
new to strategic planning and as a refer-
ence for experienced planners.

Reviewed by Gerald Brong
Ellensburg, WA

Jim Champy, FT Press, 2008, 150 pp.,
$22.99 (book).

Written by the co-author of Reengineer-
ing the Corporation and other best-selling
books, Inspire! is the second book in a
series of three compact volumes on the
topics of strategy, marketing, managing
people and operations.

Outsmart!, the first in the series, de-
scribed and analyzed the strategies of suc-
cessful, fast-growing organizations. Inspire!
picks up where that one left off, showing
how those organizations have been able
to increase their market share. The third in
the series, Deliver!, which will be released
in 2010, will focus
on how organiza-
tions achieve true
operational excel-
lence. While these
books are part of
a series, each can
L be read as an inde-
pendent offering.

In an era of commoditization and dwin-
dling customer loyalty, Champy’s aim is to
show how to keep customers coming back.
Customer satisfaction is a significant aspect
of the text, but the primary focus is on
marketing and how to inspire loyalty.

Champy wants organizations to take
the viewpoint of the customer and re-
consider how they operate and engage
customers by focusing on convenience
with economy, trust, simplification and
honesty. Case studies are used through-
out the book to illustrate how this has

ITM CHAMPY

INSPIRE!

ADVERTISER PAGE
AssurX, Inc. 5
EtQ, Inc. 1
InfinityQS International, Inc. 57
Membership, ASQ 29,37
PQ Systems, Inc. 36
Quality Council of Indiana 10, 11
Quality Expo 21
Service Quality Division Conference, ASQ 73
Statistical Process Controls IFC
StatSoft, Inc. 2,0BC

been achieved by organizations that have
shown growth of 15% or better during a
period of at least three years. At the end
of each chapter, rules of engagement are
provided to help the reader focus and take
action to spur innovation and out-of-the-
box thinking.

In our current economic situation,
anything that shows how organizations can
focus on and better engage the customer
is a valuable resource. While this book will
be of particular interest to those in market-
ing, it will also be of interest to executives,
those involved in strategic planning and
business owners.

Reviewed by Denis Leonard
Business Excellence Consulting
Bozeman, MT

RECENT RELEASES

Peter Merrill, ASQ Quality Press, 360 pp., $42
list, $25 member (second edition, book).

Kathleen J. Goonan, Joseph A. Muzikowski
and Patricia K. Stoltz, ASQ Quality Press,
226 pp., $50 list, $30 member (book).

Peter King, CRC Press, 333 pp., $49.95 (book).

PHONE WEB
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516-293-0949 www.etg.com
703-961-0200 www.infinitygs.com
800-248-1946 WWW.asq.0rg
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203-601-3745
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918-749-1119
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-QPCALENDAR

To receive information or to register for
ASQ Education Courses, contact Learning
Offerings, ASQ, 600 N. Plankinton Ave.,
Milwaukee, WI 53203, call 800-248-1946 or
414-272-8575,; fax 414-272-1734, or visit
www.asq.org/learninginstitute.

SEPTEMBER

9‘1 O ASQ Education Course. Lean for
Service—Virtual Course.

1 6‘1 8 Lean, Six Sigma and Business
Process Improvement for Supply Chain
Conference. Chicago. Call Worldwide Con-
ventions and Business Forums at 800-959-
6549 or visit www.wcbf.com/quality/5098.

1 7 ASQ Education Course. Process
Validation for Medical Devices—Virtual
Course.

21 ‘22 ASQ Education Course. Cost of
Quality: Finance for Continuous Improve-
ment. Phoenix.

21 ‘23 Ninth Annual ENBIS Confer-
ence. Goteborg, Sweden. Visit the Euro-
pean Network for Business and Industrial
Statistics’ website at www.enbis.org.

21 ‘25 Achieving Results in Uncer-
tain Times: The 2009 Fall Conference. St.
Louis. Call the International Society for Per-
formance Improvement at 301-587-8570 or
e-mail info@ispi.org.

23‘24 The Annual Washington Con-
ference on Product Safety. Arlington, VA.
Visit http://randallgoodden.com or e-mail
info@randallgoodden.com.

23'24- Demonstrating Reliability
with Accerlerated Testing. San Jose, CA.
Visit Hobbs Engineering’s website at www.
hobbsengr.com or call 303-465-5988.

24 ASQ Education Course. ISO 14000
Lead Auditor Training (RABQSA Interna-
tional). Phoenix.

24 Calibration Demystified: Separat-
ing Truth from Myth (live webinar). Call
Pilgrim Software at 813-915-1663 or visit

www.pilgrimsoftware.com.

25 ASQ Education Course. Black Belt/
Quality Engineering Statistics. Phoenix.

28‘30 Lean to Green Manufacturing.

Austin, TX. Visit the Society of Manufactur-
ing Engineers’ website at www.sme.org.

29 ASQ Education Course. Lean Six
Sigma Black Belt for Healthcare. Milwau-
kee.

30 How to Perform a 5S. Webinar. Visit

5S Supply’s website at www.5Ssupply.com
or e-mail webinar@5Ssupply.com.

OCTOBER

5‘6 ASQ Conference. 18th Annual
Service Quality Conference. Long Beach,
CA. Register at www.asq.org/sqd.

SAVE THE DATE

7 ASQ Education Course. Corrective Ac-
tion—Virtual Course.

1 3‘1 4 ASQ Conference. Lean Six
Sigma. Buffalo, NY. Visit the Buffalo Sec-
tion's website at www.asgbuffalo.org.

1 7 ASQ Education Course. ISO
22000:2005 Food Safety Management
System Requirements: An Overview—
Virtual Course.

1 5'1 6 ASQ Conference. 18th Annual
Audit Conference. Tucson, AZ. Visit the
Audit Division’s website at www.asq.org/
audit/interaction/conferences-audit.html.

23 ASQ Conference. Silicon Valley
Quality Conference. Santa Clara, CA. Visit
www.asg-silicon-valley.org.

25‘27 ASQ Conference. National
Quality Education Conference. Jackson-
ville, FL. Visit http://ngec.asq.org.

20‘21 SCOR Framework. New York.
Call the Supply Chain Council at 202-962-
0440 or e-mail info@supply-chain.org.

21 ‘23 15th International Sympo-
sium on Quality Function Deployment.
Monterrey, Mexico. Visit Latin American
Quality Function Deployment'’s website at
www.gfdlat.com/isqfd09.

23 ASQ Education Course. Consultant’s
Boot Camp—YVirtual Course.
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Changing Suppliers?
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outsourcing?
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Established for 40 years
in the Far East.

We offer fast, efficient, and
professional low cost services

in the Far East

Contact us in Hong Kong at
e-mail: mcrinkhk@netvigator.com
Web site: www.mcrink.com
Tel: 852-2389-3770
Fax: 852-2357-4770
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Management Consulling

Solutions, Not Just Answers

ISO 9000/ AS 9100 Implementation
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Serving the Mid-Atlantic Region

Camille Delmotte, MBA, Principal and CEO
Phone and fax: (410) 426-2269
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Quality Solutions, Inc.

Customized Services
designed for Performance
Excellence
Customer Satisfaction Surveys
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Business Process Improvement
Lean Management Systems
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Quality Solutions, Inc.®
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www.qualitysolutions.com
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* Everything Lean
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* Everything Integrated
* Lean Documentation
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» Keynote Presentations

QualityQuest, Inc.

Michael J. Micklewright, CSSBB, CQMgr, CQA, CQE
Arlington Heights, lllinois

PH: 847-401-0442, Fax: 847-870-0872
mike@mikemick.com; www.mikemick.com
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Look for the Symbol of Quality

EAGLE Registrations Inc.

SERVICE » INTEGRITY = VALUE
Highest ranked registrar in an

independent customer survey.

1ISO9001 + AS9100 « ISO/TS16949
1ISO14001 + ISO 13485 « OHSAS18001
Safe Quality Food (SQF) « 1ISO22000

40 North Main Street, Suite 2410 | Dayton, OH 45423
800.795.3641 | www.eagleregistrations.com

“ > CEPTARA

Bringing Excellence into Focus
+ Quality Management Consulting
 Balanced Scorecards

» Compliance (ISO,ITIL,SOX)

» Lean Six Sigma Training

» Productivity Tools

$1.2B Savings To Date

info@ceptara.com e (425) 338-9563
www.ceptara.com
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ERVICE

AsTON TECHNICAL CONSULTING SERVICES

SERVING O1L AND GAS, AEROSPACE
AND MANUFACTURING INDUSTRIES

¢ Quality Management Systems

(IS0 9001:2000, API Q1 and ASME)

o Development & Implementation

o QMS Manual & Procedures

o Onsite Staff Training or Orientation

o External & Internal QMS Auditing Services
« Inspection Services

o E&P Project Inspection Support

o Supplier Evaluations/Assessments

o Source Inspections

o Operations Inspections
* ASQ/RABQSA Certified Auditors and Engineers
* AWS/ASNT Certified Inspectors

Bill Aston, Principal & Managing Director

Office: (936) 653-5257 or (877) 653-5257
E-mail: quality @astontechconsult.com
Web site: www.astontechconsult.com

Resources for Quality

& Productivity Improvement

Books, Videos, CD’s, DVD’s,
Software, Calibration Lables,
ASQ Certification Preparatory Materials,
Tags, Computer Based Training,
Implementation Kits, Learning Packages

Service ¢ Education * Healthcare
Government  Manufacturing

Customer Relationship Mgt.,
Product Development, 5 S/Visual Factory,

Lean Enterprise, Team building, Six Sigma,

1SO 9000, Statistics, & Much More

www.QualityCoach.Net

C ) 1-800-648-9510

QualityCoach.Net

Rated in the Top 10% by Customers

Uniquely qualified to assist you
For all your needs regarding India
TEAM 2000

www.hownwhy.com
Phone: 1-877-HOWNWHY

the [ew cience

Ll - FIXING THINGS - B8

www.tnsft.com

Gauge R&R Studies
Gauge RaR Book
Studies - For Destructive &

T ]

Non-Destructive Testing

Build Quality By Choice
Not By Chance

TEAM 2000

www.hownwhy.com
Phone: 1-877-HOWNWHY

WWWwW.mpcps.com

EXPAND

YOUR HORIZONS
VIA ONLINE LEARNING

Rated in the Top 10% by Customers

SAE AS9100/AS9110/AS9120, IS0 9001,
and IS0 14001 Consulting and Training

Bachelor of Quality Assurance Science
Six Sigma Green Belt
Six Sigma Black Belt
Master of Engineering Management

* Documenting your quality or environmental Baldrige Performance Excellence
management system 1S0 9000

* Mapping and improving your Statistical Process Control
management system Deming, Juran, Shingo
Improving your communication processes Kaizen
Gap Analysis

. Kimberly Maggie
Internal Audits President and CEQ
Supplier Audits

Training needs, including root cause analysis

Selecting an Accredited Registrar

QUAL-TECH, INC.
Certified QMS and Aerospace Auditors
Ph: 321-453-0637, Fax: 321-453-5842

[yt qual-techinc.com | www.qual-techinc.com

CNU is one of the only universities to
offer a bachelor and master’s of science
in engineering completely online. CNU
also offers bachelor's degrees in
computer science, business
administration and a master's degree
in human resource management.

U

CALIFORNIA NATIONAL UNIVERSITY
FOR ADVANCED STUDIES

Process Tek - Sterility by Design
For sterile products, packages & processes
Kailash S. Purohit, Ph. D.
www.processtek.net
kaipurohit@processtek.net

Apply Online Today: www.cnuas.edu
Or call us at: 800-782-2422 — 818-830-2411
Fax: 818-830-2418 — cnuadms@mail.cnuas.edu
8550 Balboa Blvd, Northridge, CA 91325

The R.A.O. GROUP, fnc Consuftmg

Performance Based Quality & Busir

150 Quality Systems development and sustainment, -
Malcolm Baldnige, Automotive, Aerospace elc

Six Sigma, Auditing, Process Re-enginearing, Training
and a whole lot more!

Contact Us Today!

I
www.RAOGroupconsulting.com  210-788-1066

e-mail: rob@raogroupconsulting.com

Q.A. SERVICES

IN THE FAR EAST

Can you afford to buy products
out of Hong Kong, China (PRC),
and the Far East
without some assurance they
meet your specifications and
quality requirements?

Our services are fast, efficient,
definitely affordable and reduce
your in-house Q.A. costs.

McRink Surveyors Company Limited
1-2, 2/F., Hung Tai Industrial Bldg.,
37-39 Hung To Road, Kwun Tong,
Kowloon, Hong Kong.
Tel No: 852-2388-3770
Fax No: 852-2357-4770
E-mail: mcrinkhk@netvigator.com
Web site: www.mcrink.com

RU Credits Online

Quality Online Training!

- Quality Tools -QFD

- SWOT Analysis - Hoshin Kanri

- Statistical Thinking - 6 Sigma Overview

- Interaction Skills for Auditors - Voice of the Customer

913-469-6736

arnFirm.com
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SPC Statistical Productivity Consultants

Douglas C. Montgomery, Ph.D. Ellen Averett, Ph.D.
*Design of Experiments (DOE)
*Design for Six Sigma (DFSS)
*Response Surfaces / Mixtures
*Transactional Six Sigma

Onsite Consulting & Public Seminars

www.spcstat.com



ERVICE

Six Sigma Training & Consulting Trouble in China?
WCTI Give us a call.

WORLD CLASS TRAINING INSTITUTE

Six ASQ certifications at your service.

» Champion Six Sigma - Onsite Training Shanghai-American Quality Services
+ Lean Six Sigma + Worldwide Offices } )

- Green Belt/Black Belt *Multilingual Training Michael Mead, Ph.D., President

* Service Industry Implementation Michigan China

www. WorldClassTrainingInstitute.com 269-944-1914 86-769-22425547

Accelper Consulting Machine/Process Save up to 80%
. . Machine/Process | Gapability Study Book Training/Certification/Degrees
-SIX Slgma & . ﬂlllllll“l] Study - A Methodology For Via Online Quality University
Business Innovation Optimizing Processes All Standards/Regulations

Degrees, Certificate, Internal Auditor, Overview,

Www.mpcps.com Implementation & Executive Review

Training and Certification

www.accelper.com or We also offer certificates in Quality Environment,

ibusinessinnovation.com / ~\ Outsource uua I ity Health & Safety, OSHA, Six Sigma, and others.
‘ and Compliance s Quality University

Tel- (847) 884_1 900 FOR PROFESSIONAL STUDIES
. - www.qualityuniversity.com
& info@accelper.com

support@qualityuniversity.com

Praveen Gupta

Quality/Environmental
Management and Engineering

200+ Custom / Std. Workshops ISO/CFR/GMP/FDA/ICH Compliance
Including Lean and Six Sigma For information on placing an
Auditing, Training, and Support
TEAM 2000 g g PP ad, contact Media Sales at
www.hownwhy.com www.OutsourceQualityandCompliance.com 800-248-1946 or 414-272-8575
Phone: 1-877-HOWNWHY www.ShafferProcessConsulting.com i i les @ ’

Looking for
Quality Professionals?

Place a Recruitment Ad in Quality Donald J Wheeler

Progress and reach more than 100,000
readers from all over the world! spcpress.com

Contact Media Sales at 800-248-1946 865-584-5005
or e-mail mediasales @asq.org.

GMP & ISO compliance made easier! Reduce your sourcing risks and cost

) Pro QC represents you at factories worldwide
- \:aaunueusoons b . . | |
) s v Over 100 different labels to Services in over over 30 countries
7| | QC‘*-:_ identify material status, Asia, Europe & Americas
_ @ ]J I shipped from stock Supplier Audits Measurement and Testing
= Product Inspections Engineering
(A )] v Custom labels shipped in Corrective Action Sourcing
Nt ] \;_1 VPLE ,; 48 hours Social Accountability Evaluations  Supplier Development
c“i?éf“ For catalog and samples GLOBAL COVERAGE ¢ LOCAL EXPERTISE
\ / call 800-637-4487 or visit
GMP LabE|lng®, Inc. www.gmplabeling.com Pro QC International

Sunnyvale,CA | ey
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ONE GOOD IDEA BY RAY HARKINS

GiImme Five

Count on the 5S improvement method in the lab

ANYONE WHO has worked for an in-
novative company in the last 15 years

has likely encountered a 5S program. It is
sometimes described as good housekeep-
ing, but 5S is much more than a cleaning
program. It is a system of creating and
sustaining an organized workplace for the
purpose of improving efficiency, produc-
tivity and employee morale.

Typically, a manufacturing organization
applies this method to its production envi-
ronment as part of a continuous improve-
ment initiative. But, like the manufacturing
floor, quality and test labs are susceptible
to accumulations of clutter and inefficien-
cies that 5S is designed to eliminate.

By integrating 5S into the culture of your
lab, you will see landmark improvements in
the performance of those who work there,
while setting an example of excellence for

your entire organization to follow.

Sort

A thorough sorting of every item into two
categories—Kkeep or discard—is essential
to starting an effective 5S program.

Labs notoriously hoard obsolete check
gages, documents, mating parts and
prototypes. Closets and cabinets house
broken gizmos and binders full of dead
quality standards. Throw that junk out.
Clutter is the enemy of organization and
clear thinking. If any item is not essential
to the day-to-day quality function, remove

it from your lab.

Straighten

The articles that remain after completing
the first phase need to be arranged in a
logical and accessible manner. For the
serious adherents to the 5S principles, this
process starts with a floor plan.

After removing the nonessentials from
the lab area, many practitioners find they
no longer need many of the racks and cab-
inets that were used to store these items.
This step offers the ideal opportunity to
rearrange the lab furniture and optimize
the flow of people and information.

Once the foundation of an effective
layout is in place, add the tools and visual
aids to organize your lab’s contents. Group
the tools and procedures near where they
are most commonly used. Clearly label
drawers, cabinet doors and binders. Un-
knot the nest of cables behind your desk.
Design a bulletin board for displaying
current and relevant information. Apply
the old adage: A place for everything, and
everything in its place.

Shine
This step is as simple as it sounds. In prac-
tice, straighten and shine largely overlap.

While emptying filing cabinets and
rearranging furniture, it’s a convenient
time to wash and wax under and behind
them. Clean the shelves and countertops.
Repaint the walls. Replace the stained
and broken ceiling tiles. Strip and wax
the floors. Repair the broken handles and
hinges. Make your lab and test area look
professional and well groomed.

This phase isn't just a one-time event;
it'’s an ongoing pattern of cleanliness. Each
person who works in the lab should be as-
signed an area to keep neat and organized.
As inspectors and technicians maintain
their areas, they will develop a sense of
ownership and satisfaction. As company
executives and prospective clients tour
your facility, they will see the same preci-
sion and consistency employed in the
quality lab built into every product.

Standardize

The first three steps are corrective in

nature, while the last two are preventive.

The step of standardization moves the

cleanliness effort upstream by prevent-

ing the disorder from occurring in the
first place. There are several situations in
which this could prove useful:

e By establishing and following proce-
dures for retrieving and returning hand
tools and production documents, the
items get misplaced far less often.

¢ By standardizing best practices for
conducting product tests and issuing
first-piece approvals, your tools and
equipment are used in a consistent
manner that prevents damage and
minimizes loss.

¢ By implementing calibration and pre-
ventive maintenance programs, your
measurement systems remain in a state
of readiness. Standardization builds or-

der into your quality-related processes.

Sustain

This final “S” comes from the Japanese
shitsuke, which means “a commitment that
flows naturally from within.” Sustaining
isn't just the last step of 5S. It’s the true goal
of continuous improvement, in which ef-
ficiency, integrity and diligence are integral
to the people who are part of your team.

As people committed to these virtues
develop quality systems, inspect material
and build measurement tools, the natural
outcome of their work is excellence.

RAY HARKINS is the quality manager
of Mercury Plastics Inc. in Middlefield,
OH. He earned a bachelor’s degree

in engineering technology from

the University of Akron. Harkins is

a senior member of ASQ and is an
ASQ-certified quality engineer and
calibration technician.
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Service Quality:
Surviving the Economic Storm

October 5-6, 2009 ¢ Long Beach, CA

= o R e i _:u..-"_l'_ -

=

) |
Register by July 31 and save $95! Certification

Gaining professional credibility, expanding your skill set,
and positioning yourself ahead of the competition are just
a few of the advantages of being ASQ certified. Complete
one of the on-site certification exams held prior to the
Service Quality Conference and be recognized as a
leading industry professional.

Be prepared for the challenges of today’s uncertain economy. The
2009 Service Quality Conference provides you with the opportunity
to learn from and engage with several industry leaders. Gather
knowledge and tools you can use to guide your organization’s
future. Take control and join us as we discuss the latest topics in
service quality.

The following certification exams will be held Sunday,
October 4, 2009.

Session Tracks Include: * Quality Auditor Certification (CQA)
* Service Quality Basics * Quality Improvement Associate Certification (CQIA)
¢ The ROI Case for Quality ® Quality Process Analyst Certification (CQPA)

e Listening to the Voice of the Customer ¢ Software Quality Engineer Certification (CSQE)

e The Consultant's Toolkit Note: Application deadline is August 28, 2009.

Q)

REGISTER TODAY! Visit www.asq.org/sqd or call 800-248-1946. AS@

Priority Code CEJDJ29



SixX Sigma
Data Analysis Software Solutions for Process Improvement

Data analysis is a critical component of process improvement programs. )
STATISTICA is the software solution to meet the range of your
organization’s needs: desktop, enterprise, and process =
intelligence. For more information, visit www.statsoft.com V ersu‘)n 9

Desktop _
= # Even Faster
* DMAIC shortcuts Enterp"se 7 Ribbon BAFS o ons

< Mew Stofistic

* Measurement systems analysis « Multi-user, fully Web-enabled v 6A-Bit Also Available
¢ SPC and Process Capability Analysis analysis platform with security,
* DOE centrally configured data access,
* Graphical data analysis and analysis and report
* Data import (Microsoft Excel™, Minitab™, templates (‘-5
JMP™, SAS™, etc.) * Integrates with existing databases
+ Concurrent user licensing to “unlock” those data for

streamlined analyses

¢ User interface specific to the
user’s role

¢ Single-click analysis shortcuts

e Auto-updating analyses for monitoring
key performance indicators

* Report templating

Process Intelligence SermmemyeT SEROH
(PDF, HTML) for
process data you have collected to your dissemination

competitive advantage

¢ Discover root causes of product/process F
quality outcomes

¢ Apply predictive models to identify the
relationships between critical factors

¢ Deploy predictive models for ongoing

i Laaalif L StatSoft offers a large selection of desktop and web-enabled,

e Multivariate Statistical Process Control enterprise-wide solutions for manufacturing and other
applications, supported with consulting and training services
by a network of 24 full-service offices on all continents.

/\ statSoft

2300 E. 14th St. * Tulsa, OK 74104 « USA ¢ (918) 749-1119 ¢ Fax: (918) 749-2217 e+ info@statsoft.com * www.statsoft.com

Australia: StatSoft Pacific Pty Ltd. France: StatSoft France ltaly: StatSoft Italia srl Poland: StatSoft Polska Sp. z 0.0. S. Africa: StatSoft S. Africa (Pty) Ltd.
Brazil: StatSoft Brazil Ltda. Germany: StatSoft Gmbh Japan: StatSoft Japan Inc. Portugal: StatSoft Iberica Ltda Sweden: StatSoft Scandinavia AB
Bulgaria: StatSoft Bulgaria Ltd. Hungary: StatSoft Hungary Ltd. Korea: StatSoft Korea Russia: StatSoft Russia Taiwan: StatSoft Taiwan

Czech Republic: StatSoft Czech Rep. s.r.o. India: StatSoft India Pvt. Ltd. Netherlands: StatSoft Benelux BV Spain: StatSoft Iberica Ltda UK: StatSoft Ltd.

China: StatSoft China Israel: StatSoft Israel Ltd. Norway: StatSoft Norway AS
StatSoft, STATISTICA is a trademark of StatSoft, Inc. © Copyright StatSoft, Inc. 1984-2009



