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Preface

The 20th century will be remembered as the Century of Productivity, whereas

the 21st century will come to be known as the Century of Quality. So predicts

Dr. Joseph M. Juran, father of the quality movement.

—Joseph A. DeFeo, “The Future Impact of Quality” Quality Engineering, Marcel

Dekker, Volume 13, Number 3, 2001

Why We Are Replacing 13 Million Firestone Tires: Ford Motor Company is

replacing all Firestone Wilderness AT tires on any Ford Motor Company vehi-

cle. This action is a precautionary measure. Our analysis of real-world data,

information from the federal government and lab testing indicate that some of

the Firestone Wilderness AT tires not covered by last year’s recall could, at

some time in the future, experience increased failure rates.

— Ford Motor Company Advertisement, Friday, May 24, 2001, The Boston Globe,

p. A27

Quality in a World of Globalization Without question, product quality is
needed now as never before. Poor quality, especially in a world of globalization,
equates to costs of nonconformance in the area of billions of dollars and, most
importantly, oftentimes costs human life.

The pursuit of product quality requires that an organization create a qual-
ity framework. The ISO 9001:2000 quality management system (QMS) is an
internationally established quality framework. This book is designed to assist
an organization to structure an ISO 9001:2000 QMS on some well-established
documentation and implementation concepts that have been proven to be
effective based on ten years of intensive consulting and auditing experiences
with 106 ISO 9000–certified organizations. The intent of this exercise is to
provide the reader with a reasonable probability of maximized organizational
productivity when the ISO 9001:2000 system is implemented.
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The book’s objective is to establish an engineering design approach to create
a compliant ISO 9001:2000 QMS. Our design rules are constructed to effec-
tively minimize documentation in a way that still increases implementation
usage and fosters a dynamic demonstration of continual improvement.

An effectively designed QMS should do the following:

◗ Unify the organization’s economic needs with its quality requirements;

◗ Optimize the flow of information to a wide range of users;

◗ Maintain full compliance with the ISO 9001:2000 International Standard
(Standard);

◗ Provide a dynamic presentation of the organization’s drive towards a
meaningful ISO 9000 QMS;

◗ Propose a resolution as to just what a quality manual should contain
and thereby provide a basis for a less diverse set of practitioner
interpretations.

The book’s approach is based primarily upon an interpretation of the
requirements stated in the Standard and its associated guidelines. The direc-
tives are encased within the context of 39 years of experience in the manage-
ment of high-tech research, engineering, marketing and sales, quality,
manufacturing, and service organizations.

Although the design rules are generic, the text covers 1994–2000 upgrades
in detail (the cut-and-paste and fill-in techniques) because over 400,000
1994-certified sites require upgrades prior to December 15, 2003. As a result,
the upgrade requirement was used as the basis for the first case study. The sec-
ond case study is designed for someone who needs to create a QMS from the
ground floor using the book’s design rules. The second case study is much
shorter, as the first case study ends up with a complete quality manual that, in
tone and structure, is similar to a first created quality manual.

Origins The ISO 9000 schema has matured to the point that it contains its
own scholarship, mythology, and sibling conflicts. The program has transi-
tioned to one of big business, complete with a plethora of international accredi-
tation boards, registrars, trainers, and consultants under contract to thousands
of global organizations. We have termed this group of entrepreneurs the ISO
9000 practitioners [1].

Every week, the ISO schema becomes more entrenched into the fabric of
business and society (e.g., the certification of Nasdaq’s computer and network
operations, facilities and technical services to ISO 9001; the development of FS
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9000 for the financial sector; and the United States Army’s planned adoption
of ISO 14001 by 2005 [2]).

The ISO 9000 practitioners work within an exciting and dynamic environ-
ment that now fosters a myriad pattern of standards and interpretations of
those standards. It is this book’s intention to make a significant contribution to
the clarification of this broad range of perspectives—both for those who wish
to create an effective QMS and for those who audit those systems.

It is my privilege, as an independent subcontractor, to work with this
group of remarkable talents on both sides of the ISO 9000 street. This situation
has afforded me the opportunity to serve as a consultant and both assessor and
auditee within the ISO 9000 certification process. Hopefully, this has also pro-
vided me a more balanced view in my role as provocateur. My ISO 9000 expe-
rience with over 100 organizations has been extremely positive, and it is my
wish to share this unique opportunity with the entire ISO 9000 community.

It is this book’s contention that a successful implementation of ISO
9001:2000 in any type of organization is the result of a fully compliant and
strategically driven QMS. The design platform described in the book consists
of a set of design tools that can create a fully compliant QMS whose fabric is
an organization’s strategic business declaration.

In most cases, ISO 9000 QMSs are difficult to document, implement, and
maintain. The greatest difficulty lies in the demonstration of continual
improvement. The lessons learned during my experiences with over 100 sys-
tems should not be lost but should be documented for others to evaluate and
utilize to create their own effective ISO 9000 QMS. The effort required to cre-
ate a QMS that conforms to the 2000 revision is no less and perhaps a
bit greater than a QMS that conformed to the 1994 version. However, the
versions are decidedly different in structure and tone. We hope that this book
will clarify the differences for the certified-experienced readers and establish a
clear structural context for those readers in the midst of their first certification.

This book will prove useful to those organizations that have already cre-
ated a QMS but would like to bring their efforts to a new level of effectiveness.

The single most difficult aspect in the creation of an effective QMS is the
need to create documentation that addresses a broad audience. It is also the
most difficult aspect of this design approach, and we have worked diligently to
illustrate how a QMS can be designed to provide the required information for
all system users.

Although the book has been written at a technical level designed to reveal
the operational beauty and power of the Standard, the conceptual nature of
the Standard is not easily envisioned because of its hierarchal nature and
descriptive style. We have worked very diligently to clarify and to offer alter-
native ways to address such issues.
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Specifically, the text has been written for a diverse audience comprising
the following:

◗ Executives who wish to understand what an effective QMS looks like
and want to ensure that the system is economically feasible and in con-
cert with the organization’s strategic goals;

◗ Members of steering committees, stewards, process champions, and ISO
9000 management representatives who must decide on the scope and
design detail of the QMS configuration and who must ensure that the sys-
tem is effectively implemented;

◗ Operational and audit team members who need to understand how to
write an effective set of ISO 9000 documents and how to make sure that
the system is measured effectively and contains a dynamic corrective and
preventive action process;

◗ ISO 9000 practitioners who are interested in the study of self-consistent
QMS configurations and what it is like to work on the other side of the
table;

◗ Training course suppliers who can use the book as either a research
source or as the day-to-day text.

Part Content This book establishes a set of design rules for effective QMS
creation. In particular, the need for full compliance to each requirement (writ-
ten as SHALL) of the Standard is addressed in detail. For completeness, several
other system design configurations and strategies are also addressed, though in
less detail. The overall structure of the book follows a hierarchal flow that first
considers the total QMS design issue and then deals separately with the design
of the quality manual, standard operating processes and procedures, work
instructions, forms, and records, as well as a number of important supplemental
design topics.

Part I establishes the basis for QMS design. It is imperative that the QMS be
transparent to the overall strategic goals and objectives of the organization. To
formalize this concept, this section deals with several possible choices upon
which to base an integrated strategic and quality-based QMS design. The ISO
9001:2000 International Standard is chosen for further exposition because of its
inherent international and national certification advantage. The fundamentals
of ISO 9001:2000 QMS design are then discussed in detail (e.g., the three pillars
of documentation, implementation, and demonstration of effectiveness that
support QMS operational integrity; the QMS process model; continual/continu-
ous improvement cycles; and mandatory documentation requirements).
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Part II deals with QMS documentation design and establishes a four-tier
documentation hierarchy as the basis for an effectively documented QMS. The
critical role of the quality manual as a key driver to overall QMS effectiveness
is discussed in detail. Then, the lower tier documentation (i.e., processes, pro-
cedures, forms, records, and other mandatory documents) is addressed in
terms of optimum documentation structure and their specific roles in the
QMS hierarchy.

Part III deals with QMS implementation and discusses organizational
issues in regard to leadership, QMS planning, documentation implementa-
tion, and the impact of carefully planned internal audits.

Part IV describes the key change in philosophy from the previous ISO 9001
version, (i.e., the organization must now continually improve QMS effective-
ness and accomplish this task via quantitative analysis of QMS performance).
The critical area of quality objective design is then discussed in some detail in
regard to formulation, implementation, and analysis.

Part V discusses QMS styles. The topics of inherent, broad readership
requirements; the negative impact of a paraphrased manual; publication
media choices, and effective writing styles are addressed to illustrate their
impact on QMS effectiveness.

Part VI blends all of the tools together and summarizes their use in the
creation of a fully compliant and strategically business-oriented QMS. This set
of tools is deployed in the two case studies described in Part VII.

Part VII addresses the fact that there are over 400,000 1994 manuals that
will need to be upgraded to the new Standard. Many thousands more will
need to create their first manual in conformance with the Standard. As a
result, we have created two case studies:

The first case study describes the upgrade and recertification of the Growth
Corporation from ISO 9001:1994 to ISO 9001:2000. The exercise is based on a
wholly fictitious (although you may spot yourself) but completely formed
high-tech organization that utilizes this book’s set of design tools. The corpo-
ration chooses a cut-and-paste and fill-in approach to electronically cut up the
old manual:1994 into the new manual:2000. The result is a stand-alone form
of quality manual in which the sections directly form a complete and compli-
ant manual:2000 contained within this book.1 Join the group and see how the
Growth Corporation uses the cut-and-paste and fill-in method to upgrade
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their quality manual to the Standard. Of course there is a very wise consultant
on board.

In case study #2, a friend of Growth needs to create their first QMS based
on the Standard, and has come to Growth for advice. Growth’s vice president
of quality assurance comes to the rescue and offers a plan that has been used
to achieve Growth’s 1994 certification and an ISO 9001:2000 upgrade certifi-
cation using the design tools presented in this book. The same wily consultant
helps out.

Several appendixes are also used to present more detail with regard to tool
application. Adherence to the proposed design rules will create a documented,
implemented, and systems-effective QMS that is fully compliant with the
Standard, and makes a powerful statement about the organization’s technical
competence, commitment to quality, and enterprise uniqueness.

Endnotes

[1] By the end of 1999, 150 countries had adopted ISO 9000. The estimated “ISO
9000 third-party registration industry has had a combined economic impact of
$4 billion.” This data was reported in Quality Systems Update, McGraw-Hill
Companies, Vol. 10, No. 7, Fairfax, VA, July 2000. A later report by Quality
Systems Update (QSU Publishing Company, Vol. 12, No. 7, July 2002, p. 1)
indicates that the worldwide total of ISO 9000 registration certificates now
stands at 510,616 in 161 countries.

[2] Reported in Quality Systems Update, McGraw-Hill Companies, Fairfax, VA, June
2001 and March 2001 publications; and in The Environmental Management Report
by the same company in the June 2001 publication. Please note that the term
certification is used to denote the receipt of a certificate from an ISO 9000
registrar. The registrar then places the site on their list of certified organizations
and in this manner the organization is registered.
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QMS Design Fundamentals

Strategic quality goals are established at the highest company levels

and are a part of the companies’ business plans. This concept of stra-

tegic quality goals is a logical result of the movement to give quality

the top priority among the companies’ goals.

—J. M. Juran, Juran on Quality by Design, The Free Press, 1992.

You shouldn’t have a long-term strategy anymore, because you are

going to be confined, and you won’t be able to move fast enough.

—Orbit Gadiesh, Chairman, Bain & Co., “The Mind of the C.E.O, ” Business

Week, February 5, 2001, p. 108.

In the end, a vision without the ability to execute is probably a hallu-

cination.

—Stephen M. Case, Chairman, AOL Time Warner, “The Mind of the C.E.O,”

Business Week, February 5, 2001, p. 107.
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QMS Foundations

1.1 The Relevance of Standards
Are management standards still relevant in a world of accelerated
technology and rampant globalization? This issue is pertinent to
any discussion of standards because standards are most useful
when applied in a stable and predictable environment. If we
operate under conditions of crisis and chaos we must use man-
agement techniques designed to handle large fluctuations. In the
end, however, we still need a standard that defines our baseline
so that measurements of our progress, or lack of progress, are
meaningful.

To establish meaningful standards requires that there are uni-
versal organizational fundamentals. Such fundamentals must be
constant, although the paradigms may shift (i.e., the way we
model and apply the fundamentals varies with the most accepted
global norms and mores). However, no matter what the para-
digm shift involves, those who sell a product at a loss of one cent
per piece will never make up the loss in volume. Those who do
not know what their customer really needs will still lose to some-
one else who does. Those who do not cost-reduce their products
continuously will eventually lose their market dominance. Those
who do not periodically offer more performance for the same
price will lose their competitive edge. And those who do not nur-
ture their suppliers could lose a month’s shipments waiting for a
product from a vendor who went bankrupt because the vendor
priced the product at a loss to win your contract.

Thus, the development and application of standards to
enhance organizational development remains relevant in spite of
the overwhelming, constantly changing twenty-first century
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explosion in technology and globalization. In fact, international and national
standards are now in use in over 160 countries to form the foundation for
effective quality management systems. The number of Annual Quality
Awards now lists at least 119 programs worldwide. In the United States, state-
wide programs are underway in at least 41 states [1].

This book intends to present a systematic, engineering approach for the
creation of effective QMSs. However, the framework for such systems requires
knowledge of process-oriented structures. For this purpose, the following sec-
tion discusses the concept of core competencies.

1.2 Core Competencies
The QMS requirements are superimposed upon the overall operational struc-
ture of the organization. You do not design the organization to follow a stan-
dard. Standards are used to enhance the effectiveness of the operating system.
The operating system is designed to meet the needs of customers as dictated by
the organization’s market imperatives. The QMS is most effective when it is
transparent to the overall strategic goals and objectives of the organization.

The strategic goals and objectives of the organization are embedded within
the organization’s processes or core competencies (i.e., the overall operational
structure of the organization is in the form of core competencies) [2]. Each
core competency is characterized by a process that must link seamlessly into
the next core competency to produce an effective overall QMS. The model of a
typical QMS is illustrated in Figure 1.1.

As indicated in Figure 1.1, the essential feature of the QMS is the conver-
sion of customer requirements, as defined in a mutually agreed-to specifica-
tion, into a product or service that satisfies the customer’s applications. The
critical supplemental feature of the QMS is the ability of the organization to
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measure and correct both its internal nonconformities that result from its
realization activities and its external nonconformities that result from cus-
tomer usage. The feedback loop entitled “internal nonconformance manage-
ment” represents the internal nonconformities, and the feedback loop entitled
“servicing and customer nonconformance management” represents the exter-
nal nonconformities.

Both a core competency and a process transform inputs into usable out-
puts and are thus equivalent functional terms. However, the term process is
more commonly used operationally and is more readily understood when the
term subprocess is used.

1.2.1 Core Processes
In the development of an effective QMS, it is critical that all of the organiza-
tion’s core competencies (processes) are defined so that the overall manage-
ment process is without gaps.

The interrelationships of the core processes form a spider web, and voids in
the web are places where productivity and profits usually fall through. Person-
nel instinctively understand the workings of their own turf. The real problems
arise when we seek to integrate turf-to-turf activities. A missed web ultimately
results in a turf-to-turf conflict.

Figure 1.2 is an example of a typical set of enterprise core competencies
that require a process document. A process document can be defined as a
time-based description of the process that can be expressed in a flow chart or
discussed in tabular form or in the form of a procedure.
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In Figure 1.2, there are eight core competencies defined. Core competency
number 4 (operations) contains not only an additional core competency—
quality assurance and regulatory affairs (QA&RA)—but also contains a
number of subprocesses (e.g., manufacturing). As a result, the operations
process charting would consist of an overall process that links up with the sub-
processes. In this manner, all of the core competencies can be captured to
form a complete QMS process.

The exact choice of core competencies—the resultant processes and sub-
processes—is somewhat subjective and is a function of the economic impact of
the function on the total organizational effectiveness.

For example, the management information systems (MIS) block under
finance could just as well be placed under manufacturing, as it represents any
number of computer systems that are used to analyze and control the enter-
prise’s productivity and profitability.

1.2.2 Strategy To Transform Documentation into an

Operational System
Once the organization’s core competencies have been defined, it is necessary
to select a strategy by which the now documented processes can be activated
to form an effective QMS. Table 1.1 illustrates a typical strategy that systemati-
cally transforms the documented processes into an operational reality.

In this strategy, we are to create an effective QMS hierarchal structure that
consists of the following:

◗ Documentation that accurately describes the organization’s core compe-
tencies and provides the necessary policies, processes, procedures,
forms, and records to support the organization’s QMS;
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Table 1.1
Typical Strategy To Achieve an Effective QMS

Levels
Create an Effective QMS
Structure

Develop Employee
Capability

Evolve the Effective
QMS

1 An Effective QMS

2 Demonstration of process
effectiveness

Knowledge of QMS
objectives, metrics, and
targets (goals)

Quantitative
management decision
making

3 Implementation of core
processes

Agreement on processes
via ownership

Team-based
management
techniques

4 Process documentation of
core competencies

Participation in the
documentation process

Develop common QMS
language



◗ Implementation based on the operational use of the documents on a daily
basis;

◗ Demonstration of effectiveness based on the monitoring, measuring,
and analyzing of operational data and the corresponding corrective and
preventive action programs.

The activities of documentation, implementation, and demonstration of
effectiveness form the three pillars upon which rest the quality management
system’s operational integrity (see Figure 1.3).

In parallel with QMS structure, employees develop knowledge of the
organization’s goals and objectives and the organization develops a common
management language that results in a quantitative management style where
decisions are based primarily on analyzed data. The content of this book
develops a systematic approach to the application of this quantitative QMS
strategy.

1.3 Selection of a QMS Baseline
A number of quality management baselines exist that can result in an effective
QMS. They consist primarily of custom designed total quality management
(TQM) programs, and programs built upon a nationally or internationally rec-
ognized standard. Figure 1.4 illustrates three specific types of systems for
evaluation: a typical TQM example, a system based on ISO 9001:2000, and a
system based on the Baldrige standard [3].

We note that all three systems can be designed to encompass all of the
organization’s core competencies. In addition, all three can employ action
teams to measure cost of quality and to provide top management with a
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corrective and preventive action protocol. The key difference between the
three lies in the ability of the ISO 9001:2000 approach to attain certification,
either nationally, internationally, or both.

Although the Baldrige award is a nationally recognized certification, of the
three concepts, only the ISO 9001:2000 QMS provides for both accredited
international and national recognition. In addition, the 1994 version is used as
the foundation for a number of sector-specific applications that include the
automotive, medical, aerospace, and telecommunications industries [4]. The
adoption of the 2000 version as the foundation for the sector-specific stan-
dards is already underway.

Endnotes

[1] Johnson, Corinne N., “Annual Quality Awards Listing,” Quality Progress, August
2001, p. 62, at http://www.asq.org.

[2] The term core competency is believed to have been coined by C. K. Prahalad, a
University of Michigan Business School professor (see Stewart, Thomas A., “The
World According to C.K. Prahalad,” Business 2.0, January 2002, p. 92). It has
been discussed in regard to ISO 9001:2000 by Jeanne Ketola and Kathy Roberts,
“Demystifying ISO 9001:2000,” Quality Progress, September 2001, p. 65.
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[3] ISO 9001:2000, American National Standard, Quality management systems –
Requirements, American Society for Quality, Milwaukee, Wisconsin, December
13, 2000; and Baldrige National Quality Program 2001, Criteria for Performance
Excellence, NIST, Gaithersburg, MD. The Spring/Summer, 2001, ASQ Quality
Press Publication Catalog lists 17 selections for TQM, at (http://qualitypress
.asq.org).

[4] At this writing, this policy to use the latest ISO 9000 Standard as the basis for
sector-specific standards will be followed for the medical device industry (i.e.,
ISO 13485) and will most likely be followed for all other sector-specific
standards.
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As a result, only a fully responsive QMS will include the totality of the
eight principles and offer the organization the maximum return against these
principles. However, this potential for enhanced marketability, productivity,
and profitability is dependent upon the supplier’s desire to fully comply
with the Standard, write the documented system in a user-friendly manner
for a very wide range of readers, make a total management commitment
to this effort, and establish a QMS that can be maintained in a cost effective
manner.

The goal is to improve organizational effectiveness, not just get certified.
Most importantly, a unified, strategic, business-and-quality policy signals to
all employees that the main purpose of the ISO 9000 certification is to
improve the effectiveness of the operation, not just achieve certification.

2.3 The ISO 9000 QMS Process Model
The manner in which the Standard achieves continual improvement is by

means of its process orientation. The roots of this process are inextricably
wound into the QMS definition.

2.3.1 Quality Management System Defined
The characteristics of a QMS in regard to quality include the following [6]:

1. The establishment of policy and objectives by an organization to man-
age resources;

2. The assignment of responsibilities and authority to personnel;

3. The development of a an organizational structure among the personnel.

2.3.2 Operational Model for ISO 9001:2000
Based on this definition, we can graphically demonstrate the functional
relationships between the various parts of a QMS. This concept is shown in
Figure 2.1.

The difference between Figure 2.1 and Figure 1.1 is that Figure 2.1 explic-
itly lists the appropriate section number for each activity. This means that Sec-
tion 4.0 of the Standard is indicated where it is not included in the Standard’s
model. Figure 2.1 also indicates the benefits to the enterprise in terms of
increased profitability, productivity, and product performance [7].

Figure 2.1 also integrates the three pillars of ISO 9000 (i.e., the docu-
mented system, its implementation, and its demonstration of effectiveness).
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This is not meant to imply that one model is better than the other. We do
mean to clearly illustrate how our operational approach adheres in detail with
the Standard’s model. In fact, those who have either created the ISO
9001:2000 QMS already or are in the process will often format their process
discussions in terms of 5.0 Management Responsibility; 6.0 Resource Manage-
ment; 7.0 Product Realization; and 8.0 Measurement, Analysis, and Improve-
ment rather than in terms of core competencies. Unfortunately, the 5.0, 6.0,
7.0, 8.0 approach can bypass the key process requirements of Section 4.0,
Quality Management System.

Although I have found little difficulty with the use of the Standard’s sec-
tions (instead of core competencies), the approach seems to need a more
extensive, careful set of reference links to send the reader from one process to
another as compared to core competencies that tend to automatically link
functions. But this is really more style than substance.

Regardless of which model you choose, you will always have to integrate
into the flow support functions such as management review, control of docu-
ments, control of records, control of monitoring and measuring devices, inter-
nal audit, and corrective and preventive action. Core competencies tend to
highlight these support functions more—witness the missed Section 4.0 in the
Standard’s model.
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We see in Figure 2.1 that the Standard has essentially defined a classic
engineering feedback system complete with inputs, outputs, and feedback
loops. The inputs of end-user requirements, quality objectives, and quality
management protocols are framed by the documentation system and trans-
formed by the implementation system to produce continuously improved
processes and products. These lead to outputs that include enhanced products,
productivity, profitability, performance, and customer satisfaction.

In summary, between the Standard’s process model and our operational
model—in concert with our plan-do-check/study-act models—it is possible to
graphically display the most important aspects of the ISO 9001:2000 require-
ments designed to create continual improvement.

Endnotes

[1] References to ISO 9000 documentation are based on either the Ninth Edition of
the ISO Standards Compendium, ISO 9000 Quality Management, International
Organization for Standardization , Geneva, Switzerland, www.iso.ch; or the
American National Standard series by the ANSI/ISO/ASQ. They are equivalent.

[2] See, for example, Romano, P., “ISO 9000: What Is Its Impact on Performance?”
QMJ, Vol. 7, No. 3, 2000, ASQ.

[3] “On Balance,” CFO, February 2001, p. 73; Lawton, Robin, “Balance Your
Balanced Scorecard,” Quality Progress, March 2002, p. 66, at http://www.ASQ.org.

[4] Personal observation: One of the key questions that I ask during surveillance
audits is in regard to what has been the most dramatic impact of the QMS on an
organization. Invariably the answer has to do with greatly improved overall
communication in regard to problem solving. The second highest frequency
response is a growing knowledge of organizational progress against goals.

[5] ISO 9000 Quality Management Principles at http://www.iso.ch/iso/en/
iso9000-14000/iso9000/qmp.html.

[6] Re: ISO 9000:2000, Clause 3.2.3.

[7] Guidance on the Process Approach to Quality Management Systems at
http://www.bsi.org.uk/iso-tc176-sc2.
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QMS Continual Improvement
Framework

3.1 Continuous/Continual
Improvement Is Inherent
We have established that the QMS should be a blend of business
strategy and quality management (an integrated QMS)—in full
conformance with the Standard. This section creates the imple-
mentation framework for our approach.

3.1.1 Continuous Versus Continual Improvement

Concept
First it is necessary to understand the equivalency between con-
tinuous and continual improvement so that we can readily use
the terms interchangeably.

The normative definition in ISO 9000:2000 for continual
improvement states that it is a recurring activity to increase the
ability to fulfill requirements (3.1.2) [1]. The definition notes
that the process (3.4.1) of establishing objectives and finding
opportunities for improvement is a continual process through the
use of audit findings (3.9.5) and audit conclusions (3.9.6), analy-
sis of data, management reviews (3.8.7), or other means and
generally leads to corrective action (3.6.5) or preventive action
(3.6.4). This is basically the plan-do-study-act scenario that was
originally described in a less explicit manner by the American
physicist Walter A. Shewhart in 1931 [2].
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The equivalency of the two ideas can be readily shown by comparing this
activity to a typical continuous improvement scenario used in TQM programs
(see Table 3.1) [3].

3.1.2 Quality As a Philosophy [4]
As a result, the Shewhart cycle can be used as the basic tool for continu-
ous/continual improvement and as the foundation for QMS implementation.
However, before we can logically define a method for QMS implementation,
we must first define what we mean by a QMS, and, in particular, what we
mean by quality. A quality system must be designed to be measurable. In fact,
the cost of poor quality can be staggering [5].
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Table 3.1
Equivalency of Continuous and Continual Improvement

Shewhart
Cycle

Continual Improvement Process As
Specified in ISO 9000:2000

Continuous Improvement Process As
Specified in a Typical TQM Program

Plan

(initial)

Top management formulates a
continual improvement process based
on quality objectives and a search for
opportunities for improvement

The management review is used for
decision making

Top management formulates a continuous
improvement process based on cost-of-
nonconformance metrics and a search for
opportunities for improvement (OFIs)

The executive review committee is used for
decision making

Do Action items are assigned by top
management to resolve problem areas

Action teams are assigned by the executive
review committee to resolve problem areas to
develop a project schedule, and to identify
milestones for completion

Study Audits findings and conclusions, as
well as other databases, are used as the
basis for analysis of data

Root causes are identified by means of
interviews, internal audits, and supplier audits

A system is developed to measure the results of
a proposed corrective action

Act Corrective or preventive actions are
taken and presented at management
review

A list is developed of possible corrective actions
and one solution is selected

A system is developed to implement the
corrective action

The proposed plan is implemented on a test
basis and monitor the results to determine the
proposed action’s effectiveness

Oversight is provided by the executive review
committee

Plan
(iterative)

The process is repeated—another
problem area is selected for resolution

The process is repeated—a method is proposed
to implement the corrective action
companywide



3.1.3 Quality As a Scientific Measurement
The ISO 9000:2000 vocabulary specifies quality in operational terms. (Alert:
the definitions are normative—they are part of the Standard, not just a guide-
line). The definition begins with the word degree [6].

Degree in the definition implies a scale associated with quality. Quality is
not absolute but relative to what is acceptable from the receiver’s (customer’s)
standpoint. We also learn from the definition that quality is based upon not
only what the customer needs but also what the customer expects. This is
what makes the fulfillment of quality so difficult—few of us really fully know
what we need. Until we receive the result of the contract, we do not really
know what our expectations are, even when there is a specification. Just try
meeting someone’s expectations in regard to paint and you will find that gloss
and aesthetics are one big headache.

As a result, I consider quality an iterative process that depends upon spe-
cific measurements but that is always open to improvement. This is the impor-
tant role of validation (i.e., a test program that includes the customer’s
participation whenever possible).

Thus, when we begin the quality process we mean that high quality is
defined as our ability to meet customer requirements that have been specified
quantitatively. For a service organization, it might mean 7-day, 24-hour ready
availability or an effective triage to provide health management. For a manu-
facturing organization, it might mean on-time delivery, or user-friendly
instrumentation. All of the requirements must be measurable and addressable
in terms of metrics. Otherwise, you have an open-ended relationship, and
nobody knows when the job is done and when it is time to get paid—a com-
mon problem in contracting for either a new sun deck for your house or a
QMS [7]. Whatever the metrics are, they must be subject to analysis and con-
tinual improvement. Such metrics form the basis for enterprisewide quality
objectives [8].

3.1.4 Continual Improvement Is Intrinsic Within the Standard
The ability to define a continually improving (C/I) QMS is inherent in the
Standard, and the Standard’s process orientation provides a method to drive
the QMS at whatever rate makes sense for the organization.

3.1.5 Customer-Driven Orientation
The customer orientation of the Standard was introduced when we stated the
eight quality management principles, the first of which is customer focus
(where customer refers to interactions between both internal and external
parties). For example, the requirements for a customer-driven program are
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fortified in a number of the Standard’s clauses, including 5.1 Management
commitment, 5.6.2 Review input, 5.6.3 Review output, and 6.1 Provision of
resources. The essence of these clauses deal with communication in regard to
meeting customer requirements, customer feedback, and the enhancement of
customer satisfaction.

In this manner, we can demonstrate that the Standard provides us with
the platform for a unified QMS because the Standard’s orientation is themati-
cally aimed at an effective customer relationship.

Next, we need to demonstrate how the continuous improvement
cycle—desired by both ourselves and the customer—is intrinsic within the
Standard.

3.1.6 Shewhart Cycle
We can demonstrate the inherent continuous/continual improvement prop-
erties of the Standard if we indicate the relationship between the five opera-
tional sections and their corresponding paragraphs of the Standard and the
Shewhart cycle of plan-do-check-act as indicated in Figure 3.1.

In this diagram, we have placed each of the operational paragraphs in a
related category of the Shewhart cycle [9]. The exact placement of the ele-
ments is subject to conjecture, but what is important here is that there is an
approximate 1:1 correspondence with the paradigm [10].
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Plan. The following Standard paragraphs provide the framework in which top
management places its unified quality/business plans, marketing, and sales
promotions and strategies, establishes performance metrics, and records prog-
ress against goals to measure the effectiveness of the QMS:

◗ 5.3 Quality policy;

◗ 5.4.2 Quality management system planning;

◗ 7.1 Planning of product realization;

◗ 7.3.1 Design and development planning;

◗ 7.5.1 Control of production and service provision;

◗ 8.1 General (measurement, analysis, and improvement).

Do. The following Standard paragraphs establish the implementation protocols
within which we design, manufacture, and service products:

◗ 4.1 General requirements;

◗ 4.2.1 General (documentation requirements);

◗ 4.2.2 Quality manual;

◗ 4.2.3 Control of documents;

◗ 4.2.4 Control of records;

◗ 5.1 Management commitment;

◗ 5.2 Customer focus;

◗ 5.4.1 Quality objectives;

◗ 5.5.1 Responsibility and authority;

◗ 5.5.2 Management representative;

◗ 5.5.3 Internal communication;

◗ 6.1 Provision of resources;

◗ 6.2 Human resources;

◗ 6.3 Infrastructure;

◗ 6.4 Work environment;

◗ 7.2.1 Determination of requirements related to the product;
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◗ 7.2.2 Review of requirements related to the product;

◗ 7.2.3 Customer communication;

◗ 7.3.2 Design and development inputs;

◗ 7.3.3 Design and development outputs;

◗ 7.4 Purchasing;

◗ 7.5.3 Identification and traceability;

◗ 7.5.4 Customer property;

◗ 7.5.5 Preservation of product;

◗ 7.6 Control of monitoring and measuring devices;

◗ 8.2.4 Monitoring and measurement of product;

◗ 8.5.1 Continual improvement.

Check. The following Standard paragraphs provide the mechanisms whereby
we monitor our progress against quality goals so that the entire QMS can be
analyzed and corrected to achieve continual improvement:

◗ 5.6 Management review;

◗ 7.3.5 Design and development verification;

◗ 7.3.6 Design and development validation;

◗ 7.5.2 Validation of processes for production and service provision;

◗ 8.2.1 Customer satisfaction;

◗ 8.2.2 Internal audit;

◗ 8.4 Analysis of data.

Act. The following Standard paragraphs establish the methods required to cor-
rect those areas that are out of conformance and to establish long-term pre-
ventive action programs:

◗ 7.3.4 Design and development review;

◗ 7.3.7 Control of design and development changes;

◗ 8.2.3 Monitoring and measurement of processes;

◗ 8.3 Control of nonconforming product;
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◗ 8.5.2 Corrective action (w/response to customer complaints);

◗ 8.5.3 Preventive action.

There is operational power when all clauses are implemented. Thus, when
all paragraphs of the Standard are implemented, the paradigm ensures that
the system will be documented; that those documents will be used by the
employees; and that there will be adequate measurements made to judge
whether or not we have demonstrated effective performance against our busi-
ness/quality objectives.

3.2 Continuous Improvement Cycle Within Elements
3.2.1 Other C/I
The continuous improvement cycle can also be demonstrated in specific sec-
tions of the Standard (e.g., Section 7.3: Design and Development, as shown in
Figure 3.2).

3.2.2 Further Demonstration
We can also demonstrate that Section 7.5: Production and Service Provision
(P&SP)—as illustrated in Figure 3.3—also contains a continuous improvement
cycle.
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3.2.3 Continuous Improvement Cycle
This phenomenon is a general trend throughout the Standard as demon-
strated further in Table 3.2. This table is not meant to be inclusive, but illus-
trates the general trend. The interested reader, who delves deeply into the ISO
well, will find even more clauses that fit the cycle.

3.2.4 Continual Improvement Imperative
We conclude that both a market orientation and the continuous improvement
cycle is inherent within the Standard—whether you wish it or not—and as a
result it is necessary to respond to every requirement to ensure that the Stan-
dard’s continual improvement integrity is maintained.

3.3 Mandatory Documentation Requirements
The creation of a QMS—based on the Standard—requires a fully compliant
documentation system (i.e., a QMS in which each SHALL of the Standard is
clearly documented).

The desire to integrate business and quality objectives, so that they are
transparent, is a repetitive theme throughout the Standard and its associated
guidelines (see Figure 3.4) [11].

In the ISO 9000:2000 schema, the documents are intended for the
following:
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Plan
7.5.1: Control of production and
service provision

Act ISO 9001:2000 Do
7.5.2: Validation of
processes for production and
service provision (revalidation)
(special processes)
7.5.1 (E): Implementation of
monitoring and measurement

C/I cycle of P&PA 7.5.3: Identification and
traceability
7.5.4: Customer property
7.5.5: Preservation of product
7.5.1: a,b,c,d,f. Implementation
monitoring and measurement

Check
7.5.2: Validation of processes for
production and service provision (special processes)
7.5.1 (E): Implementation of monitoring and measurement

Figure 3.3
Section 7.5:
Production and
Service
Provision.



◗ ISO 9004:2000, entitled “Quality Management Systems—Guidelines for
Performance Improvements” is to be used to design the QMS.

◗ ISO 9001:2000 (Standard), highlighted in the center, is to be used for all
contractual agreements.

◗ ISO 9000:2000, entitled “Quality Management Systems—Fundamentals
and Vocabulary” is to be used as part guideline and part standard
because the terms and definitions given in the document apply to the
Standard. This important point is often overlooked by practitioners.

3.3.1 Accreditation Impact on Guidelines
Contrary to common belief, guideline documents are sometimes specified by
the Accreditation Boards—via the Registrars—as strict requirements for certi-
fication, either as a constraint on the Registrar or on the organization. Two
typical examples are as follows:

3.3 Mandatory Documentation Requirements 25

Table 3.2
Examples of Other Elements That Contain the Continuous Improvement Cycle

ISO 9001:2000
Element Plan → Do → Check/Study → Act →

7.4 Purchasing Establish criteria to
evaluate and select
suppliers.

Select suppliers and
prepare purchasing
information.

Ensure adequacy of
specified purchase
requirements and
maintain records.
Implement the
inspection or other
activities.

Evaluate and
reevaluate
suppliers.

8.5.2 Corrective
Action

Document
procedure to define
requirements.

Review
nonconformities
(including customer
complaints);
determine the causes.

Evaluate the need
for action;
determine action
needed. Review
corrective actions
taken.

Implement actions
needed and
record the results
of actions taken.

8.2.2 Internal
Audit

Planned program at
planned intervals
and planned
arrangements.
Define audit
criteria, scope,
frequency, and
methods. Create
documented
procedure.

Conduct internal
audits based on
status and
importance of the
processes and areas
to be audited.
Maintain records.
Effectively
implement and
maintain QMS.

The management
responsible for the
area ensures that
actions are taken
without undue
delay to eliminate
detected
nonconformities.

Follow-up
activities to
include the
verification of
actions taken and
the reporting of
verification
results.



1. ISO 19011: in process—guidelines on quality and/or environmental
management systems auditing;

2. EN 45012: September 95—general criteria for certification bodies operat-
ing quality system certification (e.g., Clause 18 requires the supplier to
keep a record of all customer complaints and corrective actions taken
in regard to such complaints). The European Normal (EN) series con-
sists of many supplementary ISO documents.

The ISO 9000 family of documents focuses its guidance and requirements
on satisfying the customer, and this motif is exemplified in the guidelines
by stipulating that the organization’s leadership should actually create a
customer-oriented organization [12]. Thus, we have a clear indication of the
concept of a unified business/quality imperative as a prime directive of the
Standard’s intent.

It is not by accident that the Standard stresses the unification of qual-
ity and strategic business objectives. The development of the eight quality
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ISO 9001:2000 and typical ISO 9000:2000 gu ines
related to the international standard

idel

Selection
guidelines and
vocabulary

ISO 9004:2000
quality
management
systems—
guidelines for
performance
improvements

ISO 10015:1999
guidelines for
training

ISO 10007:1995
guidelines for
configuration
management

ISO 9000:2000
quality
management
systems—
fundamentals
and
vocabulary

Contractual standard

ISO 9001:2000
quality management
systems—requirements
Alert: As stated in ISO
9004:2000, "For the purpose
of this International Standard,
the terms and definitions
given in ISO 9000:2000 apply.“

Supplementary
guidelines

ISO 10011-1:1990
Part 1: auditing
plus parts 2 and 3
to be revised to
ISO 19011

ISO 10013:1995
quality manual
guidelines

Figure 3.4
A portion of the
ISO 9000:2000
Standard’s
documentation.



management principles is a result of a concerted effort by the United States
ISO TC 176 technical committee to create a unified set of principles based on
research using quality-related documents from all over the world. The Stan-
dards analyzed include the Baldrige award.

Scott Madison Paton notes that, “From 1990 to 1999, the publicly traded
recipients [of the Baldrige Award], as a group, outperformed the Standard &
Poor’s 500 by 4.2 to 1, achieving a 685.26% return compared to a 163.11%
return for the S&P 500” [13]. Paton’s analysis is another indication of the
bottom-line focus of ISO 9000 [14].

The similarity to the Baldrige National Quality Program 2002 is striking,
and this fact has been noted by several authors [15]. An interpretation is
offered in Table 3.3 in which we compare the Baldrige sections with both the
eight quality management principles and the pertinent sections of the Stan-
dard. As you can see, the correlation in theme and intent is obvious.

3.3 Mandatory Documentation Requirements 27

Table 3.3
Similarity of Baldrige Criteria for Performance Excellence Versus the ISO
9001:2000 Standard

Baldrige Section
ISO: Eight Quality
Management Principles

ISO: Standard’s
Requirements by Section

1.0 Leadership b) Leadership
f) Continual Improvement

5.0 Management Responsibility

2.0 Strategic Planning e) System Approach to
Management

5.0 Management Responsibility
6.0 Resource Management

3.0 Customer and
Market Focus

a) Customer Focus 5.0 Management Responsibility
7.0 Product Realization
8.0 Measurement, Analysis and
Improvement

4.0 Information and
Analysis

g) Factual Approach to
Decision Making
e) System Approach to
Management

5.0 Management Responsibility
7.0 Product Realization
8.0 Measurement, Analysis and
Improvement

5.0 Human-Resources
Focus

c) Involvement of People 6.0 Resource Management

6.0 Process
Management

d) Process Approach
h) Mutually Beneficial
Supplier Relationships

4.0 Quality Management
System
7.0 Product Realization
8.0 Measurement, Analysis and
Improvement

7.0 Business Results g) Factual Approach to
Decision Making

5.0 Management Responsibility
8.0 Measurement, Analysis and
Improvement

Source: [16] Source: [17] Source: [18]



To fully appreciate the Standard’s umbrella-documentation complexity, it
is necessary to summarize all of the mandates so that a proper analysis can be
achieved. The requirements are summarized in Table 3.4. The 1994 clauses
are indicated in italics. I have found such cross-references to ISO 9001:1994
most useful in upgrading 1994 quality manuals to the 2000 version. (For an
illustration of the concept of tiers, see Figure 4.1.)

Although there are a large number of different types of documents
required by the Standard, our design approach offers a highly disciplined
and logical approach to QMS documentation structure. For this purpose,
a clearly defined and consistent taxonomy is required that is based upon
long-established guidelines on how to propagate technical information effec-
tively. All of the required documentation is readily incorporated into this
versatile documentation structure. Accordingly, the taxonomy used in this
book is defined in Table 3.5. The application of this structure is described
in Part 2 [19].

It is important to note that records are filled-in and filed forms that can
occur at any documentation level. They constitute a separate document cate-
gory, and a separate set of control rules are required (refer to Par. 4.2.1(e) of
the Standard). Several typical records are indicated to clarify this issue. The
subject of records is covered more fully in Section 8.1.

3.3.2 QMS Design Methods To Be Presented
To accomplish this goal (i.e., to produce a fully responsive QMS in compliance
with the Standard—that also integrates the organization’s strategic and qual-
ity objectives—this book describes a series of ISO 9001:2000 QMS design rules
that prescribe methods to enhance clarity, user friendliness, and compliance).
Such methods include the following:

◗ The integration of business strategy with quality management;

◗ The use of the inherent continuous/continual improvement cycle;

◗ The need for stewardship;

◗ The development of effective QMS documentation structures;

◗ The avoidance of paraphrasing;

◗ The use of different documentation media;

◗ The development of prescriptive quality policy statements;

◗ The SHALL analysis method;

◗ The quality manual sequence methods;
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