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Management of quality continues to play a significant role in organiza-
tions as they struggle to deal with ever increasing complexities and
challenges in our fast-paced world. Business success depends on their

ability to use a wide range of information to define, plan, implement, and control
a variety of complex, interdependent tasks using a finite set of data and decreas-
ing resources. Organizations must develop the critical knowledge, interpersonal
skills, technical tools, and management techniques needed in today’s evolving
workplace environment.

Organizations look to ongoing training and certification to enable their
employees. The value of certification has never been higher. Many senior leaders
recognize that employee certification can improve their company’s bottom line
and enhance business processes due to increased efficiency.

The original Certified Quality Manager Handbook was developed by the Quality
Management Division to provide a concise resource for preparing for the certifi-
cation exam. Forty-four individuals contributed content for the first edition.

Every five years the Body of Knowledge for the Certified Quality Manager
Exam is updated to reflect changes in the profession. When the Body of Knowledge
was updated in 2000, two division members, Duke Okes and Russ Westcott, took
on the project for the second edition. Their work resulted in a reorganization of
the entire text and the addition of new material and case studies. 

For this third edition, the title of the certification changed to Certified Manager
of Quality/Organizational Excellence. This title change and the revised 2006 Body of
Knowledge reflect the fact that the role of the quality function is continually evolv-
ing. Many of the responsibilities for the management of quality are being deployed
throughout the organization into other functions. This now requires a much more
comprehensive understanding of an organization as a system within the larger
system of society. The range of tools and technologies that quality professionals
are required to use and/or facilitate is also increasing. The ability to read, inter-
pret, and use financial tools, as well as use the language of cost/profitability when
talking to senior management, is more important than ever for quality profes-
sionals. A significant reorganization, rewriting, and creating of new content was
needed. Once again the division was successful in having one of its members,
Russ Westcott, accept the task.

This handbook will be a valuable resource for professionals for several reasons:

• It provides comprehensive guidance for process improvement.

• It describes tools and techniques to drive change.

Preface to the Third Edition
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Preface to the Third Edition xiii

• It emphasizes sound management principles that have relevance beyond
the quality field.

• It is both a primer for new leaders and a go-to manual for experienced
professionals.

G. Dennis Beecroft
Chair

Quality Management Division
American Society for Quality
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xv

HISTORICAL PERSPECTIVE
In early agricultural situations, quality resulted largely from screening and
culling inferior product, and grading the acceptable product. Careful selection of
seed and breeding stock, attention to site, and good husbandry lowered the inci-
dence of poor product, but did not eliminate the need to cull and grade. Farmers
did their best, but their output was the result of natural processes mostly beyond
their control. The “make it, then sort it” approach to quality is still prevalent in
this industry.

Craft workers had somewhat more control over their inputs and processes.
For example, potters recognized that their outputs varied depending on the type
of clay, glaze, and the firing method used. Inherent (undetectable or uncontrol-
lable) variations in materials and methods still limited their ability to make a
uniformly high-quality product. Their best work was excellent, but consistency
varied. This craft-like setup existed in the preindustrial era where sales, design,
manufacturing, finance, and quality were integrated: one worker performed all
these functions, perhaps with the help of an apprentice or family members.

This tradition persisted until the development of the factory system, in which
supervisors were placed over workers. All employees were concerned with pro-
duction, but only the supervisor judged quality. A distinction between making
product and checking it had been introduced. Factories developed into highly
organized enterprises, with much specialization of labor. Quality was still tested
in, and the testers and inspectors became a separate, specialized group. Usually,
this group was part of manufacturing, close to the point of production and famil-
iar with the needs of other workers. 

These assumptions are still made by many: we can only make so much, it will
come out in various grades, and better product is rare, so high quality is opposed
to high productivity. If quality and productivity are opposed, then it is a conflict
of interest for quality control workers and production workers to report to the
same managers. To get independent judgment, the quality organizations became
autonomous, reporting to their own managers rather than to managers of manu-
facturing. This was also institutionalized in government contracts.

The foundations of modern quality control were developed by Walter
Shewhart, who published The Economic Control of Quality of Manufactured Goods in
1931 based on his years of experience at Western Electric. This book advocated
techniques better than “make a lot and sort out the good ones.” The concepts of
measuring and controlling the process, reducing the variation in the system, and
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distinguishing between special causes and common causes contributed to a new
approach to achieving quality.

During World War II (1940–1945), the military needed large quantities of
highly uniform product. A three-second fuse needed to take exactly that long; the
consequences of variation were quite unsatisfactory. The propellant charges for
artillery shells had to be uniform to control trajectory. Tanks, airplanes, and other
equipment had to have closely matched parts to function reliably. Thousands of
personnel in the American war industries were trained in the practice of statisti-
cal process control (SPC).

For the most part, some engineers (not operators or statisticians) applied
quality principles and technologies (especially SPC) and came to be called qual-
ity engineers. Because it was recognized that many of the problems experienced
in production and service were due to design practices and decisions, a special-
ized group, reliability engineers, emerged. The experiences of the best-performing
organizations made it clear that high levels of quality demanded careful plan-
ning, analysis, communication between functions, and close cooperation among
all departments.

Modern, enlightened understanding recognizes that increased quality and
productivity go hand in hand, so the need for independence and autonomy of the
quality function is lessened. The enterprise is more integrated with the adoption
of this new view. Each worker is responsible for work quality. Each worker must
have the necessary tools and powers to perform work correctly. The production
cycle is becoming similar to the days when each worker was master in the shop,
dealing with customers, making the product, and checking its quality. Manage-
ment of the total process or subprocess calls for many skills, requiring highly edu-
cated and extremely capable workers.

OBSERVATIONS ABOUT THE QUALITY FUNCTION
In a manufacturing environment, the quality function and manufacturing are
often organized in parallel, whether by product or by process. How this is done
depends on the size and complexity of the operation, the nature of the customers
or markets served, the variety and quantity of products involved, and the variety
of processes used. If A employs several dozen people at one site to produce one or
two products that are distributed locally and B employs 10,000 people on four
continents to make and support dozens of product lines, clearly their quality func-
tions will be very different.

If various parts of the organization are very different, then it may be benefi-
cial to have quality functions at each location. The intent is to have what is needed
where it is needed.

The larger the organization, the easier it is to justify the costs of specialized
groups located in one central place to serve other groups. Some common exam-
ples are laboratories, calibration facilities, auditors, and trainers. It is often more
cost-effective to divide the expense of central shared services among many users
than to divide the function.

The notion of critical mass says that a certain threshold in size and amount of
activity is required for some functions to work well. For example, if equipment
used in the quality function requires calibrating only a few times per year, then it
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makes little sense to own all the necessary equipment and to have an under-
utilized expert in calibration. It might be better to make arrangements to out-
source the activity. In some circumstances, the quality function might be
distributed over many other internal functions.

When total quality management (TQM) has been successfully implemented,
the distinctions between staff and line activities can become blurred as empow-
ered teams become responsible for both plans and action when management
layers decrease.

The role of the quality function may include:

• Quality control (QC). Providing techniques and performing activities that
focus on controlling or regulating processes and materials to fulfill
requirements for quality. The focus is on preventing defective products 
or services from being passed on.

• Quality assurance (QA). Planned and systematic activities necessary to
provide adequate confidence that the product or service will meet the
given requirements.

• Quality management system (QMS). Defining the structure, responsibilities,
procedures, processes, and resources for implementing and coordinating
the QMS.

• Metrology. Ensuring that the measurements used in controlling quality 
are meaningful and accurate. Ensuring that measurement equipment is
calibrated and traceable to the National Institute of Standards and
Technology (NIST).

• Inspection. Managing or overseeing the inspection activities.

• Training. Providing training and/or training subject matter that supports
employee skills training and education in quality-related topics. May 
also include training for suppliers and for customers.

• Auditing. Managing or overseeing the activities involved with auditing
products, processes, and the QMS to ensure that the organization’s
strategies, principles, goals, objectives, policies, and procedures relative 
to quality are followed.

• Reliability engineering. Working with design and production functions,
determining the probability of a product performing adequately for a
specified length of time under stated conditions with an aim of lowering
total cost of ownership of the product and satisfying customers.

• Initiate and/or participate on problem-solving teams. Working where needed 
to apply expertise, such as the tools of quality control and root cause
analysis.

• Supplier quality. Managing or overseeing the activities that ensure that
high-quality suppliers are selected and that incoming purchased parts and
materials are acceptable in grade, timeliness, and other characteristics.

• Product/service design. Working with sales, design, and other functions to
ensure quality in products under development.
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The priority (importance and authority) attributed to the quality function is
not based on the size of the quality department (budget, head count, floor space,
or location in the organization chart), but on consideration of a number of factors,
including:

• Emphasis placed on quality goals and objectives

• Total costs of quality and the allocation to the types of costs, that is,
prevention, appraisal, and failure costs

• Resources allocated and the time spent on quality by management at all
levels, especially the higher levels

• Visible and personal involvement in quality efforts by senior leadership

The quality function is not:

• A prevention squad. When the quality department is viewed as the owner
of quality, the rest of the organization abdicates its role and responsibility.

• Oriented toward defect detection.

• A screen or barrier to protect the customer from problems and defects.
Advertisements may emphasize that the customer can be confident of
satisfaction “because we have x number of inspectors and testers checking
the product.” This is an admission that an organization does not have
dependable processes for making a good product.

• Just one more task among many. This occurs when managers and workers
approach quality as another task on top of or after all the other tasks.

Quality is an extremely important function in an organization, but it is not the
only important function. The quality function needs to practice humility in deal-
ing with other functions within the organization. Quality is not alone in bringing
about success for the organization and is not exempt from blunders, mistakes,
poor judgment, or human error. There are good and bad ways to work for qual-
ity. Thus, the quality function should be scrutinized just as any other function is
evaluated and continually improved.

BIG Q AND LITTLE q
Dr. Joseph M. Juran contrasted the difference between managing to achieve qual-
ity across the board, in all functions of the organization, and for all products and
services (Big Q) with managing for quality on a limited basis (little q). Quality con-
trol activities are little q. Quality assurance may be little q or Big Q depending on
how it functions within an organization.

LEVELS OF ORGANIZATIONAL MATURITY
To gain an overall perspective of the implications of applying quality principles
and practices, scan Table I.1.
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THINKING LIKE A QUALITY MANAGER
The roles and responsibilities of the quality manager and approaches toward qual-
ity management vary, depending on the type of industry or the size of the business
entity. The Certified Manager of Quality/Organizational Excellence (CMQ/OE)
Body of Knowledge (BoK) is a product of inputs from many sources and reflects
areas of common interest and importance. The development of actual examina-
tion questions is intended to measure the level of knowledge and skill that a per-
son possesses relative to each area of the BoK, regardless of each person’s job,
company culture, or industry practice.

For individuals planning to take the ASQ CMQ/OE examination, getting into
the mind-set of the role for which the certification was designed is the key to a suc-
cessful outcome. Some recommendations for establishing a successful mind-set in
using this study guide and preparing for the examination include:

• Picture or think of yourself as a corporate director of quality for a multi-
facility organization. In reality, businesses in which products and services are not
highly regulated by government legislation and in smaller business enterprises,
the quality manager is less likely to have a support staff to perform quality engi-
neering–related tasks and make day-to-day quality decisions. As a result, you
might spend the majority of time acting in the capacity of an engineer and assume
that mind-set in studying for and taking the exam. A broader mind-set needs to be
established for exam purposes.

Individuals taking the CMQ/OE examination need to place themselves in
the context of having to think strategically. For instance: after placing yourself in
the role of a corporate director of quality for a multifacility business, envision
addressing such questions as, “What can the quality function do to help the com-
pany identify or implement new initiatives that will enable it to break into new
markets?”

• Think of yourself as having to integrate the needs of the quality assurance
function with the needs of the management team and all other business processes.
In addition to managing the quality department, the quality manager’s role includes
facilitating deployment of quality approaches in other functional areas, such as sup-
plier quality in purchasing and customer satisfaction in marketing/sales.

• Think in the context of the plan–do–check–act (PDCA) model. Constructed
response questions are purposely designed to assess the ability of the test taker to
integrate and apply the Body of Knowledge from a broad perspective. Therefore,
using PDCA to structure responses will often help ensure more complete answers
to many of the described situations.

Keep uppermost in your mind that your role as test taker in answering con-
structed response questions is not to solve the problem, but to define a process,
based on the principles of quality management, that would ensure that the issues
presented are effectively addressed. The planning step of the PDCA cycle often
also involves first assessing the current situation as well as past efforts before
moving forward.

• Develop an understanding of how all the elements of the BoK are interre-
lated. A good way to practice the use of critical-thinking skills that will further aid
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in answering constructed response questions is to select two elements or subele-
ments of the BoK and consider how they are related, such as the linkages between
leadership and strategy development/deployment.

A link in one direction is that leadership of the organization is ultimately
responsible for both defining and carrying out the strategic management process.
Viewed from the reverse direction, when defining strategy the characteristics and
processes of leadership that currently exist in the organization should be consid-
ered in light of how they will support or block implementation.

STRUCTURE OF THIS HANDBOOK
The handbook follows the Body of Knowledge scheme as set forth in Appendix A.
Throughout each section of this handbook, the pertinent BoK requirements asso-
ciated with good quality management practices for that section are shown. These
BoK requirements represent the range of content and the cognitive level to which
multiple choice questions can be presented. Also, keep in mind that there is a sep-
arate BoK pertaining to constructed response questions in Appendix A.

There is some overlap of topics within the BoK. For example, reference to Six
Sigma appears in three sections. An attempt has been made to cover a given topic
in depth in one section and where necessary provide cross-references to that one
explanation.

Each chapter ends with a list of additional resources. When a topic is new to
a test preparer, or knowledge has faded, the test preparer is urged to seek more
information from one or more of the resources listed. There is no way this single
handbook can provide the depth and breadth of knowledge you should have on
any given topic in the BoK. A few years back, one test preparer referred to the BoK
as “a mile wide and an inch deep.” The new 2006 BoK is even wider and some-
what deeper than before. On the subject of information reference material, do not
forget the wealth of information available via the Internet—most of it free! That
includes a sample test on the ASQ Web site, www.asq.org.

In order to provide a broad perspective of the BoK, this book has specifically
been written to cover:

• Historical perspectives relating to the evolution of particular aspects of
quality management, including recognized experts and their contributions

• Key concepts and terminology relevant in providing quality leadership,
applying quality management principles, and communicating quality
needs and results

• Benefits associated with the application of key concepts and quality
management principles

• Best practices describing recognized approaches for good quality
management

• Barriers to success, including common problems that the quality manager
might experience when designing and implementing quality management,
and insights as to why some quality initiatives fail
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The original Certified Quality Manager Study Guide Committee and con-
tributing authors, as well as the editors of the second and third edition, have
strived to provide readers with a more holistic perspective of the quality man-
ager’s role within the context of the subject matter specified in the BoK. Not every
quality manager equally possesses expertise in each subject area, but the content
of this handbook can be used to help readers properly direct their study efforts.

TERMINOLOGY
The ISO 9000–2000 definition of organization includes terms such as: company, firm,
enterprise, institution, charity, sole trader, association, or parts or combination
thereof. Therefore, throughout the handbook these terms and others, including
business, have been used interchangeably. 

The ISO definition of product as “the result of a process” includes categories of
hardware, software, services, and processed materials. The word product is there-
fore widely used throughout the handbook, with and without the accompanying
clarification that it also applies to services. It is expected that the reader will have
the flexibility to interpret the words in the context in which they were used and to
substitute terms that are more apropos for their own industry or experiences
where this will help clarify the material.

DISCLAIMER
The Body of Knowledge for the Certified Manager of Quality/Organizational
Excellence (see Appendix A) is largely based on conceptual ideas and models
rather than on exact mathematical formulas or tangible items that can be held up
as correct. For some of the areas of the BoK, there could be multiple correct views
because of differences in industry, organizational maturity, geographic location,
competitors’ strategies, and so on. Even the gurus of quality differ in their philoso-
phies, priorities, and approaches to quality. For example, multiple-choice ques-
tions often may appear to have at least two right answers. It will be your task to
choose the one answer that best applies to the content and context of the question.

Furthermore, you should know that ASQ policy maintains a strict separation
between the people who prepare the examination, those who score the completed
examination papers, and those who present material for test preparers. As a result
of this separation, the content presented in this handbook may differ from the
intent of the creators of the BoK and/or the writers of the examination questions.
Therefore, any questions you may have regarding BoK intent or about answer
scoring cannot be answered on behalf of the BoK drafters or the question writers.

Success as a quality manager requires experience and a mature understand-
ing of the various concepts, as well as the specific knowledge obtained from this or
any other source. The best to you in your quest to become a Certified Manager of
Quality/Organizational Excellence. Good luck!

Russ Westcott, Editor
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Part I
Leadership

Chapter 1 A. Organizational Structures 
and Culture

Chapter 2 B. Leadership Challenges
Chapter 3 C. Teams and Team Processes
Chapter 4 D. ASQ Code of Ethics

1. The only definition of a leader is someone who has followers.

2. An effective leader is not someone who is loved or admired . . . Popularity
is not leadership.

3. Leaders are highly visible. They . . . set examples.

4. Leadership is not rank, privileges, titles, or money. It is 
responsibility.

Peter F. Drucker

Leadership is not so much the exercise of power itself as the empowerment of
others.

Warren Bennis and Burt Nanus

If you want one year of prosperity, grow grain.
If you want ten years of prosperity, grow trees.
If you want one hundred years of prosperity, grow people.

Chinese Proverb

1
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Chapter 1

A. Organizational Structures 
and Culture

It’s appropriate that a book on the management of quality begin with the sub-
ject of leadership. Perhaps no other factor has so much of an impact on an
organization than how well it is led on both a strategic and an operational

basis. Additionally, leadership is not solely the responsibility of those who reside
at the higher levels of the hierarchy, but is instead an activity in which anyone
involved in the success of an organization can take part.

Strategic leadership includes defining the structures to achieve the overall
vision and mission of an organization and its strategies and systems. The culture
that results from the manner in which work is carried out shapes the way mem-
bers of an organization relate to each other and to the outside world. 

1. ORGANIZATIONAL STRUCTURES

Organizational Design

One of the major roles of leadership is to ensure that an organization is designed
to carry out its mission, goals, and strategies. Understanding leadership requires

Define and describe basic organizational
designs: matrix, flat, parallel, etc., as well
as the management hierarchy and its
influence in an organization. (Understand)

CMQ/OE  BoK



a fundamental understanding of organizations and the design factors that must
be considered.

The design of an organization is the formal framework for communication
and authority, and is determined by three major components: 

• Complexity. The number of different entities (for example, job titles,
reporting levels, functional departments, and physical work locations)
that will exist in the organization.

• Formalization. How much the organization will rely on standard guidelines
and procedures to instruct employee activities.

• Centralization.1 Whether decision-making authority is located primarily at
upper management levels or is delegated to lower levels.

These three aspects can be combined to create many different organizational
designs. Some purposes of organizational design are to:

• Divide the total work required into logical functional groupings (for
example, departments, work units) and the jobs within the functions.

• Assign specific tasks and responsibilities to each individual job.

• Allow better coordination of diverse organizational tasks.

• Establish relationships among individuals, work units, and functions.

• Establish formal lines of authority and decision making.

• Allocate and deploy organizational resources.

To create an appropriate design, a decision must be made as to how work
activities will be organized both vertically and horizontally. The vertical structure
typically categorizes positions as top managers, middle managers, first-line man-
agers, and operations personnel. Creating the vertical structure includes deter-
mining these categories and defining the interaction among the levels by deciding
who reports to whom, and who has the authority to make what types of decisions.

Vertical Organizational Design

One concept used in creating the vertical structure is unity of command, or the idea
that a subordinate should be directly responsible to only one superior.2 Although
structures such as a matrix organization do not follow this rule, the basic intent of
vertical design is to avoid conflicts, misunderstandings, or misuse of resources.
Organizational designers also must determine the types and amount of authority
and responsibility that organizational members will have. Authority refers to the
rights inherent in a managerial position to expect orders to be followed and are
related to the position, not the person. Traditionally, authority is delegated down-
ward to subordinate managers, giving them certain rights while specifying limits
within which to operate.

There are also different forms of authority: line and staff. Line authority is the
superior–subordinate relationship extending from the top of the organization to
its lowest levels (along a chain of command). A manager with line authority has
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the right to direct the work of subordinates and to make certain decisions without
consulting others. As organizations become larger and more complex, however,
line managers may lack the time, expertise, or resources to do their jobs effectively.
In response they create staff functions such as human resources (see Chapter 8,
Section 4) that have the authority to support and advise.

Organizations now recognize that one does not have to be a manager to have
influence, nor is influence always correlated to organizational level. Authority is
an important concept in organizations, but focusing exclusively on authority pro-
duces a narrow, unrealistic view of sources of influence in organizations. Today
authority is recognized as one aspect of the larger concept of power.3 For example,
some individuals in an organization may have considerable informal authority
due to their knowledge or personality.

Span of control is another design factor and refers to how many subordinates a
manager can effectively and efficiently supervise. Although no consensus exists
on an ideal number, many managers favor small spans—typically no more than
six—in order to maintain close control.4 The level at which this decision is targeted
affects this number. As managers rise in the organizational hierarchy, they deal
with a greater variety of complex and ill-structured problems, so top executives
typically have a smaller span of control than do middle managers, and middle
managers require a smaller span than do supervisors. Therefore, to a large degree
the span of control determines the number of levels and managers in an organi-
zation. Other things being equal, the wider or larger the span of control, the more
efficient the organizational design.

Today, many organizations have reduced the number of managerial positions
through restructuring while increasing the spans of control. The optimum span of
control is increasingly determined by issues such as:

• Amount of employees’ training and experience

• Similarity of subordinate tasks

• Complexity of the tasks

• Physical proximity of subordinates

• Degree to which standardized procedures are in place

• Sophistication of the organization’s management information and internal
communication systems

• Strength of the organization’s culture

• Preferred style of the manager5

• Employee turnover

• Available resources

• Financial and competitive pressures

• Organizational beliefs and values
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Horizontal Design

In addition to a vertical dimension, an organization’s design also has a horizontal
dimension that determines how work activities are organized at each level of the
organization. This involves answering questions such as, “How will work activi-
ties be divided?” or “What form of departmentalization will work best?”

Division of labor means that rather than an entire job being performed by one
individual, it is broken down into a number of steps, with separate individuals
completing each step. In essence, individuals specialize in doing part of an activity
rather than the entire activity. Assembly-line production, in which each worker
repeatedly does a standardized task, is an example of division of labor. Fast-food
companies use the concept of division of labor to standardize the process of tak-
ing a customer’s order and filling it quickly and properly.

Because some tasks require highly developed skills, while unskilled workers
can perform others, division of labor makes efficient use of the diverse skills and
capabilities of employees. If all workers in an organization were engaged in each
step of the production process, every worker would need the skills to perform
both the most demanding and the least demanding jobs. The result would be that,
except when performing the most highly skilled or highly sophisticated tasks,
employees would be working below their skill levels. Because skilled workers are
paid more than unskilled workers and their wages tend to reflect their highest
level of skills, paying highly skilled workers to do easy tasks would be an ineffi-
cient use of resources.

Historically, management has viewed the division of labor as an unending
source of increased productivity. Eventually, certain drawbacks of division of
labor exceed the economic advantages, including problems such as boredom,
job stress, low productivity, poor quality, increased absenteeism, and high turn-
over. Organizations have discovered that by giving employees a variety of activ-
ities to do, allowing them to do a whole and complete piece of work, and putting
them together into teams, jobs are more interesting and higher quality often
results.

Centralization/Decentralization

Centralization/decentralization refers to how much decision-making authority has
been delegated to lower management levels. Few organizations could function
effectively if all decisions were made by a select group of top managers, nor could
they do so if all decisions were delegated to the lowest levels of the organization.
Fayol lists centralization as one of his 14 principles of management and notes that
the proper amount of centralization or decentralization depends on the situation.6

Organizations have traditionally been structured as pyramids, with authority
and power concentrated at the top and relatively centralized decision making.
As organizational environments became more complex and dynamic, however,
many organizations began to decentralize decision making. Many executives now
believe that decisions should be made by those people with the best information to
make the decisions, regardless of their level in the organization.
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More decentralization might be needed under one or more of the following
conditions:

• The environment is complex or uncertain.

• Lower-level managers are capable and experienced at making decisions.

• Lower-level managers want a voice in decisions.

• Decisions are relatively minor.

• Corporate culture is more open to allowing managers to have a say in 
what happens.

• The organization is geographically dispersed.

• Effective implementation of the organization’s strategies depends on
managers having more involvement and flexibility to make decisions.

Organizational designers should select the amount of centralization/
decentralization that best allows management to implement goals and strategies.
What works in one situation might not be best for another.

Types of Organizational Structures

In deciding issues such as distribution of authority, reporting relationships, span
of control, and centralization/decentralization, the structure of the organization
will result. It is worth noting that the current tendency is to move to flatter organ-
izations having fewer hierarchical levels and more flexible reporting arrange-
ments. Although a flatter organizational structure implies a wider span of control,
information technologies have greatly simplified the processes of communication
and decision making, allowing authority to be more widely dispersed.

Organizations are becoming managed more as horizontal processes (for
example, as a part of the supply chain or value chain), rather than vertical hier-
archies. A matrix structure is one way of formalizing a structure that provides
both effective horizontal, operational decision making as well as allowing devel-
opment of functional specialties. Another structure often used when an organi-
zation desires to implement a significant change is to create a temporary parallel or
collateral organization, which consists of a group of employees (often a diagonal
slice of the organization) who meet on a regular basis in order to guide the
change process. Once the organization has made the transition, the parallel struc-
ture is dissolved.

Earlier, some of the aspects that affect organizational design, such as division
of labor, distribution of authority, span of control, and employee knowledge and
experience were discussed. Many different structures can result from these deci-
sions, and which one an organization selects is also impacted by larger factors,
both internal and external.

Each organization has its one way of grouping work activities (departmental-
ization). Groupings may be according to the: 

• Work functions being performed

• Product or service being provided
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• Customer being served

• Geographic area or territory covered

• Product–customer processs flow

The method(s) used should reflect the grouping that would best contribute to
the attainment of the organization’s strategic goals and objectives as well as the
objectives of individual units. Following is a discussion of each of these structures,
plus additional forms in which boundaries are more fluid.

• Functional. One of the most frequent ways to group activities is by the func-
tion being performed. A manufacturing plant might be organized by separating
engineering, accounting, manufacturing, human resources, and purchasing special-
ists into departments as shown in Figure 1.1. Functional departmentalization can
be used in all types of organizations, with the name of the functions changed
based on the types of skills required to achieve organizational objectives. For
example, a university hospital might have departments devoted to health
research, patient care, facilities management, and finance.

• Product. Figure 1.2 illustrates the product departmentalization structure. Each
major product group is placed under the authority of an executive who specializes
in and is responsible for all aspects of that product line. A clothing retailer also uses
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product departmentalization, basing its structure on its varied product lines, such
as women’s and men’s footwear and apparel and accessories. This type of structure
allows portions of the organization to focus on a particular type of product, allow-
ing greater expertise to be gained of the market and product technology.

• Customer. The particular type of customer an organization seeks to serve
can also be used to define structure. The sales activities shown in Figure 1.3 for an
office supply firm can be broken down into three departments: those serving
retail, wholesale, and government customers. Textbook publishers often organize
by customer, such as those serving primary levels, secondary levels, and college
or university levels. The assumption underlying customer-stratified organizations
is that customers in each grouping have a common set of problems and needs that
will best be met by specialists who can focus on their needs.

• Geographic. Another way to organize is by geography or territory. An orga-
nization’s sales function might have western, southern, midwestern, and eastern
regions, as shown in Figure 1.4. A large school district might have six high schools
to serve each of the geographical territories within its district. Geographic organ-
ization is valuable when an organization’s customers are scattered over a large
area, allowing the specific needs of the territory to be addressed as well as reduc-
ing business costs such as logistics.

• Process. A flow form of departmentalization is shown in Figure 1.5, which
illustrates the various production departments in an aluminum extrusion pro-
cessing plant. Each department specializes in one specific phase (or subprocess) in
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the production of aluminum tubing. The metal is cast in huge furnaces and sent
to the press department, where it is extruded into aluminum pipe. It is then trans-
ferred to the tube mill, where it is stretched into various sizes and shapes of tub-
ing. It then moves to finishing where it is cut and cleaned, and finally arrives in
the inspect, pack, and ship department.

• Team. The competitive drive for improvement has made organizing by
teams more common. This structure often overlays or replaces the rigid bound-
aries of departmentalization, bringing together individuals with needed special-
ties for a particular mission. In a team-based structure, the entire organization
consists of work groups or teams that perform the organization’s work. Employee
empowerment is crucial because no rigid line of managerial authority flows from
top to bottom. Team members are free to design work in the way they think best
and are held responsible for all work activity and performance results in their
areas. For example, an insurance company reorganized its customer representa-
tives into eight-person teams trained to expedite all customer requests. Rather
than switching customers from one specialist to another, a team now takes care of
every aspect of a customer request.

• Matrix. A matrix structure assigns specialists from different functional
departments to work on one or more projects led by a project manager. This
arrangement was developed in the 1960s by the U.S. aerospace industry to cope
with the demands of managing a number of concurrent projects. Figure 1.6 shows
a sample matrix organizational structure. In a typical matrix organization, spe-
cialists report to a line or project manager to integrate their expertise with those of
other specialists. They also report to a functional manager responsible for depart-
mental human resource issues such as hiring, skill development, assignments to
line or project units, and performance reviews.

• Cells. Parts of an organization may be structured in manufacturing or
work cells. A cell is a self-contained unit dedicated to perform all the operations to
complete a product or major portion of a product. (See Chapter 14, Section 3 and
Figure 14.11, page 402.)

• Boundaryless. A different view of organizational structure is called the
boundaryless organization (also referred to as a network organization, modular cor-
poration, or virtual corporation). It is not defined by, or limited to, the boundaries
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imposed by a predefined structure. The boundaryless organization breaks down
the artificial boundaries created by a design such as departmentalization and hier-
archies, and the external boundaries separating the organization from its suppli-
ers, customers, and other stakeholders. (See virtual teams in Chapter 3.)

Many factors have contributed to the rise of the boundaryless organization.
One is the need to respond to rapidly changing, highly competitive global mar-
kets. Another factor is new technology, such as computers and telecommunica-
tions, that permits organizations to work more effectively. For example, a world
leader in credit card authorization systems has no corporate headquarters, secre-
taries, or paper mail. The chief executive officer calls his organizational structure
the “blueberry pancake model, very flat, with all blueberries equal.”7 Employees
have a vast amount of information at their fingertips through the company’s 
e-mail network.

The authors of The Boundaryless Organization: Breaking the Chains of Organiza-
tional Structure discuss the means for structuring a boundaryless organization
tuned to the needs for integrating resources to serve the customer, strengthening
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the value chain, and crossing geographic boundaries.8 Authors of The Virtual
Corporation focus on the powers of information, new technologies, and the new
kind of worker.9

Beyond the ways an organization groups its work activities, there are other
factors to consider. They are:

• Strategy. Since organizational structure will impact the ability to achieve
organizational objectives, structure should, of course, be based on the organiza-
tion’s strategy (see Chapter 5). This means that if the strategy significantly changes,
structure will likely need to be modified to support the change. A low-cost provider
strategy may utilize a functional structure sharing the same support resources
with many facilities (for example, centralized purchasing, human resources, and
engineering), while a strategy to develop close, long-term customer relationships
would call for a more decentralized structure (for example, sales offices for each
major customer or geographic location).

• Size. The size of the organization affects structure due to the fact that a
larger organization will tend to have more specialized and diverse activities
needing to be managed. This increased differentiation can easily lead to narrowly
focused or transactional management, although this may be mediated by where
the company’s product is in its lifecycle. For example, a company that has grown
large as a result of gaining a significant market share in a new product line may
find a need for transformational management as the product enters the mature,
low-growth stage.

• Technology. Another factor affecting structure is the range of technologies
used by the organization. Every organization uses various forms of technology to
convert inputs into outputs, and the type of technology will impact organizational
structure. For example, a chemical firm using continuous-flow processes will
be organized differently than a hospital or a law firm. The management styles are
also likely to differ, since professionals in a hospital or law firm are knowledge
workers who would expect a freer reign than employees whose job is to load and
unload railcars of raw material and finished goods.

• Core competencies. Organizations can be structured to focus on the core com-
petencies that differentiate the organization from its competitors. Core compe-
tencies may consist of unique capabilities of its workforce, the knowledge and
experience of its management, track record for innovation, world-class service
policies and practices, a unique niche the organization’s products and services ful-
fill, and so on.

• Regulatory, legal, and other requirements. Constraints and mandates due to
regulations, laws, and standards may influence organizational structure. For
example, ISO 9001 registrar organizations must clearly separate their registration
auditing organization and services from their consulting services organization.
Certain customers may specify that the products they purchase be produced in
facilities and by workers separate from products their supplier produces for other
customers to protect proprietary designs and processes. Because of potential
contamination, laws may prohibit the commingling of production of certain prod-
ucts, for example, food products and chemicals. The types and levels of security
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mandated for certain industries, for example, products and services for the U.S.
military, will influence organizational structure. Regulations governing occupa-
tional health and safety affect organizational structure, and laws governing allow-
able emissions are critical to certain industries.

• Union. Employees represented by a union are a kind of parallel organiza-
tion within an organization. In an ideal situation, the top person from the union
membership participates with top management of the organization in strategy
development as well as decisions affecting the ongoing business of the organiza-
tion. In the more traditional situation, and sadly still the more prevalent situation,
the union and organization management coexist in an adversarial relationship.

Union leadership may influence organization structure and reporting rela-
tionships, job design, work standards and practices, compensation and benefits,
purchasing decisions, supplier selection, employee disciplinary actions, facility
expansion or closure, blockage of process improvement initiatives, and so on.
Disagreement over the terms of the labor–management contract can result in pro-
duction slowdown or strike.

• Competition. The competitive environment in which the organization oper-
ates will also affect organizational structure, as a higher pace of change requires
a more flexible organizational design that can quickly adapt to new market
opportunities. In this environment a team structure and participative style (see
Chapter 8) are more likely to succeed than a functional structure with autocratic
management.

• Workforce issues. Availability of sufficient workers and/or of skilled workers
is a factor affecting organizational design. All of the considerations necessary to
attract and retain the workforce are factors, for example: availability of housing,
transportation, schools, religious entities, shopping, entertainment, and adequate
community infrastructure.

• Facilities. The present and future availability of land, buildings, utilities, rail
service, roadways, airport, and so on, are important considerations. 

• Other environmental factors. The prevailing weather patterns, the political
climate, and the relative absence of crime all are factors.

• Combinations. Most large organizations will utilize a combination of methods
of organization and management. At the local facility level they might be organ-
ized in teams or in functional or process groups, and at the division level organized
by product. At higher levels there may be a geographic structure that allows
focusing on a particular part of the world (for example, United States versus
Europe versus Asia).

Management Hierarchy and Influence on the Organization

To ensure that an organization achieves its desired outcomes, someone must plan,
allocate resources, and monitor results. These are major activities for which man-
agement personnel have responsibility. Top management (also called senior
management or executive management) is responsible for providing direction
through defining the vision, mission, strategies, goals, structures, policies, systems,
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and objectives. These managers are also responsible for managing the boundaries
between the organization and its major stakeholders, such as investors and busi-
ness partners.

Middle managers are responsible for carrying out the policies and procedures
necessary for achieving the mission, goals, and strategic objectives. Their role is
more operationally than strategically oriented, playing a key role in day-to-day
communication and decision making. Middle management’s role also parallels
that of top management in the sense of being responsible for leadership of a par-
ticular part of the organization.

First-level supervision is responsible for overseeing the workforce assigned to
produce the products and/or services for which the organization is designed.
Supervisors, while usually considered to be part of management, have the diffi-
cult role of thinking and behaving like a manager and at the same time dealing
empathetically with the concerns and problems related to the workers. In this role,
supervisors must communicate downward the strategic objectives of the organi-
zation, take the actions necessary for their work unit to respond appropriately to
those objectives, monitor and maintain the processes and people under their
supervision, and be accountable for the quality and quantity of product and serv-
ice required. How effectively supervision establishes a motivational environment
has a direct effect on the stability of the workforce and the outcomes achieved by
the organization. 

In some structures, a quasi-supervisory role exists: the lead operator. Not an
official member of management, the lead operator is often charged with the reson-
sibility for some scheduling, instructing, and inter–work unit liaison activities in
addition to performing production work 

The role of supervisor, and to some extent the middle manager, may not be
needed in some types of organizational structures. For example, where teams
are the predominant structural element in a virtual organization, or when infor-
mation technology has adequately bridged the gap between the workers and
management.

2. ORGANIZATIONAL CULTURE

An organization is the integration of two major systems: 

• The technical system, which defines how products and services are to be
realized (and includes the equipment, work processes and procedures,
and human resources to carry out the processes).

Define and describe characteristics of an
organization that determine or underlie its
culture. (Understand)
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• The social system, consisting of how people communicate, interrelate, 
and make decisions. A manifestation of the social system is called culture,
which is evidenced by employee behaviors.

Culture is a function of the values, norms, and assumptions shared by mem-
bers of the organization. It can, therefore, be shaped by communicating what
standards of behavior are expected and ensuring that policies, procedures, pro-
motions, and day-to-day decisions are appropriately aligned. Culture is manifest
in ways such as: 

• How power is used or shared

• The organization’s orientation toward risk or safety

• Whether mistakes are punished, hidden, or used to guide future learning

• How outsiders are perceived and treated

• Vision, mission, principles, policies, protocols, procedures, and practices

• Artifacts, layout, and amenities (for example, furnishings, artwork, open
versus closed work spaces, employee time-out spaces, signage, and so on)

Members new to an organization are soon acclimated to the culture through
training and both formal reinforcement and peer influence.

The design of the organization has an impact on culture. If a hierarchical
structure restricts cross-functional communications, then close relationships
between interrelated functions will be more difficult. Similarly, in a unionized
organization the relationship between organization management and union man-
agement will set the stage for how cooperatively people are able to work together
toward common goals.

Culture can obviously have a significant impact on quality and is shaped by
the words and actions of leadership, how work systems are designed, and what
gets rewarded. If the culture is not proactive, is not focused on customers, and
does not use data to guide decision making, the organization is not likely to be
highly successful in the continual improvement of quality.

Visible artifacts and the metaphors used to describe an organization are often
good superficial indicators of culture. For example, a company that talks of “killing
the competition” and creates a graphic display showing competitors being “wiped
out” would convey a focus on competitors rather than on customers.

Examining the beliefs and values espoused by members of the organization
requires deeper probing than just observing artifacts. For example, in a family-
owned business, the predominant values are often those of the founder(s). Those
values may persist long after the death of the founding individual(s).

At an even deeper level are the shared tacit assumptions of which the orga-
nization’s members may not be consciously aware. Failure to surface and con-
sider these assumptions can result in serious blunders. For example, a failure
to understand the mutual level of demonstrated trust needed for management to
introduce major change in a unionized organization where an adversarial rela-
tionship persists.
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Juran lists five steps for changing to a quality culture:

1. Create and maintain an awareness of quality.

2. Provide evidence of management leadership on quality.

3. Provide for self-development and empowerment.

4. Provide participation as a means of inspiring action.

5. Provide recognition and rewards.10

Changing an organization’s culture is difficult and requires time. Fear of
change must be removed, poor labor–management relations must be resolved,
and the company’s focus must change from the status quo.11 Employees should be
convinced of the benefits that a quality management approach will provide and
should buy in to the changes. This often means that employees at all levels will
need to change behaviors or perform tasks in a different manner. If strong leader-
ship, motivation, and enthusiasm are lacking, frustration and stress will result.
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Chapter 12

E. Quality Models and Theories

Throughout this book, information is presented identifying central themes
and principles of total quality that provide the foundation for achieving cus-
tomer satisfaction. An organization needs a well-structured system that

identifies, documents, coordinates, and maintains key quality-related activities
throughout all operations. Feigenbaum defined a total quality system as “the
agreed companywide and plantwide operating work structure, documented in
effective, integrated technical and managerial procedures, for guiding the coordi-
nated actions of the workforce, the machines, and the information of the company
and plant in the best and most practical ways to assure customer quality satisfac-
tion and economical costs of quality.”1

The process of implementing a system for quality is somewhat simplified if
organizations have a model for guiding design and implementation of quality-
related processes, and a means of assessing how well actions are carried out.
Awards and certification programs provide tested organizational models as well
as a basis for assessing progress, achievement, and conformance. The most widely
used models for quality management are the United States’ Baldrige National
Quality Program (BNQP), Japan’s Deming Prize, and the worldwide ISO 9000
Series standards. In addition, many states, municipalities, industry groups, and
even large corporations have developed significant quality awards, thereby
widening the range of organizations eligible for recognition.



1. BNQP CRITERIA FOR PERFORMANCE EXCELLENCE

In October 1982, recognizing that U.S. productivity was declining, President
Ronald Reagan signed legislation mandating a national study/conference on pro-
ductivity. The American Productivity Center (now the American Productivity and
Quality Center) sponsored seven computer networking conferences in 1983 to
prepare for an upcoming White House conference on productivity. The final
report from these conferences recommended that “a National Quality Award, sim-
ilar to the Deming Prize in Japan, be awarded annually to those firms that suc-
cessfully challenge and meet the award requirements.” The MBNQA was signed
into law (Public Law 100-107) on August 20, 1987, and is named after President
Reagan’s secretary of commerce, who was killed in an accident shortly before the
Senate acted on the legislation.

A total quality management (TQM) business approach is the basis for the
MBNQA (now BNQP), an annual award to recognize U.S. companies for business
excellence. In 1999, the criteria for performance excellence expanded to create
separate but parallel criteria for education and healthcare organizations. The
BNQP promotes an understanding of the requirements for performance excel-
lence and fosters sharing information about successful performance strategies and
the benefits derived from using these strategies. The Baldrige criteria are pre-
sented from a systems perspective. Figure 12.1 shows the interrelationship of each
of the seven categories. Customer- and market-focused strategy and action plans
serve as the umbrella.

Category Descriptions

An overview of the BNQP criteria categories includes:2

Preface: organizational profile. This is a snapshot of the applying organization, the key
influences on how it is operated, and the key challenges that are faced. The preface
calls for a description of the organization’s business environment and key relation-
ships with customers, suppliers, partners, and stakeholders. It includes descrip-
tions of the main products and services offered, the organizational culture, the
employee profile, major technologies, equipment, and facilities, and the regulatory
environment under which the organization operates. The preface also calls for a
description of the organization’s structure and governance system, the key cus-
tomers and stakeholder groups and applicable market segments, the role of sup-
pliers and distributors, and key supplier and customer partnering relationships.

Define and describe how the Malcolm
Baldrige National Quality Award (MBNQA)
criteria are used as a management model
in support of performance excellence.
(Apply)

CMQ/OE  BoK
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1. Leadership. This category examines how the organization’s senior leaders
guide and sustain the organization. Also examined are the organization’s gover-
nance and how the organization addresses its ethical, legal, and community
responsibilities.

2. Strategic planning. This category examines how the organization develops
strategic objectives and action plans. Also examined is how the chosen strategic
objectives and action plans are deployed and changed if circumstances require,
and how progress is measured.

3. Customer and market focus. This category examines how the organization
determines the requirements, expectations, and preferences of customers and
markets. Also examined is how the organization builds relationships with cus-
tomers and determines the key factors that lead to customer acquisition, satisfac-
tion, loyalty and retention, and to business expansion and sustainability.

4. Measurement, analysis, and knowledge management. This category examines
how the organization selects, gathers, analyzes, manages, and improves its data,
information, and knowledge assets. Also examined is how the organization
reviews its performance.

5. Human resource focus. This category examines how the organization’s work
systems and employee learning and motivation enable employees to develop and
utilize their full potential in alignment with the organization’s overall objectives,
strategy, and action plans. Also examined are the organization’s efforts to build
and maintain a work environment and employee support climate conducive to
performance excellence and to personal and organizational growth.
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6. Process management. This category examines the key aspects of the organi-
zation’s process management, including key product, service, and business pro-
cesses for creating customer and organizational value and key support processes.
This category encompasses all key processes and all work units.

7. Business results. This final category examines the organization’s perform-
ance and improvement in key business areas—product and service outcomes, cus-
tomer satisfaction, financial and marketplace performance, human resource
results, operational performance, and leadership and social responsibility. Perfor-
mance levels are examined relative to those of competitors.

Using the BNQP Criteria As a Management Model

The BNQP criteria are designed to help organizations improve the value of what
they offer to their customers and market, and improve their overall organizational
performance. Criteria are specifically worded, using nonprescriptive statements
of requirements, to allow for different interpretations. It is up to the organization
to develop its approach to satisfy the criteria requirements that will best suit its
needs. A quality management system can be designed simply by using the seven
categories, although for more complex systems, the criteria identify items within
the seven categories and numerous areas within the items.

The Baldrige criteria can be used as a model for planning and implementing
quality management. Figure 12.1 is an example.

• Senior leaders (category 1) identify the value of their products
and services to their current customers and potential customers in 
their market.

• Key participants develop a strategy (category 2) to satisfy the
requirements and expectations of customers and markets (category 3).

• Strategic objectives from planning are turned into action plans to track 
the movement of the organization from where it currently is in the 
market to where it wants to be.

• Measurement and analysis is accomplished to recognize achievement 
of planned activities or to stimulate improvement opportunities 
(category 4).

• Employees are trained, educated, and developed (category 5) to prepare
for the organization’s transition from where it is to where it needs to be
relative to skills and knowledge of their products and services.

• Processes are managed (category 6) to ensure that performance
expectations are effective and efficient, and will satisfy the expectations
and requirements of customers, markets, and regulatory agencies.

• Business results (category 7) are reported and analyzed (category 4) to
determine the achievement and/or opportunity for improvement to
expected outcomes as identified in strategy and action plans.

The BNQP criteria are designed to serve three puposes in building and
strengthening U.S. competitiveness:
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1. Help improve organizations’ performance practices, capabilities, 
and results

2. Facilitate communication and sharing of best-practices information
among U.S. organizations of all types

3. Serve as a tool for organizations’ understanding and managing
performance, as well as for guiding organizational planning and
opportunities for learning

As with any model for management of business, success is not a guarantee.
The use of Baldrige criteria as a management model will only increase the proba-
bility of achieving expected performance outcomes. Detailed examples of how the
Baldrige criteria can be applied to an organization are available in the form of case
studies used by examiners for the BNQP and many state quality award programs.
Case studies can be obtained for a fee from ASQ.

Individual copies of the Baldrige criteria booklets may be obtained free of
charge from Baldrige National Quality Program, National Institute of Standards
and Technology, Administration Building Room A600, 100 Bureau Drive Stop
1020, Gaithersburg, MD 20899-1020. Phone: (301) 975-2036. Fax: (301) 948-3716, 
e-mail nqp@nist.gov.

Other Quality Awards
Many states and some localities levels offer Baldrige-criteria type awards. A number
of larger organizations have established their own internal Baldrige-type awards.

The European Quality Award was initiated in 1991. This award is similar to the
BNQP award in that it, too, is nonprescriptive. It is offered to four sectors: large
business, operational units within companies, public-sector organizations, and
small and medium-size enterprises.

A Japanese award for excellence in TQM is the Deming Prize. It was estab-
lished in 1951 to encourage and recognize quality improvement.

The Shingo Prize for Excellence in Manufacturing was established in 1988 to pro-
mote lean manufacturing concepts and reduction of waste.

2. ISO AND OTHER THIRD-PARTY STANDARDS

ISO 9000:2000 Series
The ISO 9000 series of quality management system standards and guidelines
assists an organization in developing, implementing, registering, and sustaining

Define and describe how ISO Standards
can be used to support quality
management systems. (Understand) 

CMQ/OE  BoK

296 Part III: Management Elements and Methods



an appropriate quality management system that functions independent of the spe-
cific product and/or service. They are different from the traditional notion of a
standard, for example, engineering standards for measurement, terminology, test
methods, or product specifications. They are based on the premise that a well-
designed and carefully managed quality management system can provide confi-
dence that the product or service produced by the quality management system
will meet customer expectations and requirements. Certification of the quality
management system, however, does not certify or guarantee the quality of the
product or service produced.

ISO 9000 includes eight principles that when followed should improve orga-
nizational performance. The essence of these principles is: 

• The organization has a focus on meeting customers’ requirements and
exceeding customers’ expectations.

• The organization’s leadership develops and sustains a working
environment in which people become involved in helping the
organization meet its objectives.

• Throughout the entire organization, the people are enabled to utilize their
abilities for the mutual benefit of the organization and themselves.

• The inputs, resources, and outputs pertaining to the organization’s
activities are managed as a process.

• Within the organization, relationships among the processes are managed
as a system, a system that supports organizational effectiveness and
efficiency in meeting objectives.

• The organization fosters continual improvement in everything it does.

• The organization’s people make fact-based decisions.

• Supplier relationships are mutually beneficial and value enhancing.

The basic ISO 9000:2000 series consists of three booklets.3 They are:

• ANSI/ISO/ASQ Q9000-2000: Quality management systems—Fundamentals
and vocabulary, which covers fundamentals of quality management
systems and terms and definitions.

• ANSI/ISO/ASQ Q9001-2000: Quality management systems—Requirements
(the auditable standards against which certification may be obtained)
covers terms and definitions, general requirements, and model for the
quality management system (specifically management’s responsibility,
management of resources, planning and management of processes, 
and measurements, analyses, and improvement).

• ANSI/ISO/ASQ Q9004-2000: Quality management systems—Guidelines 
for performance improvements, which contains a comprehensive checklist 
of techniques, tools, and methodology for enhancing the quality
management system, self-assessment guidelines, and steps to take 
for continual improvement.
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The ISO 9001 standard lays out requirements in broad, general terms. Each
company must interpret them within the context of its own business and develop
its own QMS to comply. A brief outline of key requirements follows.

Quality management system addresses:

• Identifying and sequencing processes

• Monitoring, measuring, and analyzing processes

• Documenting the QMS: quality manual, procedures, instructions,
records

• Controlling documents and records

Management responsibility addresses:

• Top management’s evidence of commitment to the QMS:
communicating, quality policy, quality objectives, management 
reviews, availability of resources

• Top management’s support of a customer focus

• Quality planning

• Responsibility of a management representative

Resource management addresses:

• Providing resources

• Ensuring competence, awareness, and training of human resources

• Providing suitable infrastructure and work environment

Processes for producing products and services (product realization)
addresses:

• Planning for product realization

• Requirements for customer-related processes

• Requirements for designing and developing product

• Purchasing processes

• Controlling production and service

• Controlling devices used for monitoring and measuring

Processes for measurement, analysis, and improvement addresses:

• Monitoring and measuring relative to satisfaction of 
customers, auditing the QMS, and monitoring, measuring 
and controlling product

• Analyzing data

• Continually improving (corrective and preventive action)
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When using ISO 9001 as a systems management model, remember the fol-
lowing things:

• Eight quality management principles are the basis for the standard: cus-
tomer focus, leadership involvement, involvement of people at all levels, process
management, system approach to managing, continual improvement, fact-based
decisions, and mutually beneficial supplier relationships.

• Recognize that customer requirements must drive transformation activities.
This is important if an organization wants to retain customers. Management is
responsible for identifying what the organization is going to do in the future and for
establishing a policy for quality and the direction of the organization. Many organ-
izations do this by creating a mission and vision statement, and a quality policy.

• An organization must obtain information from the customer as to how well
it has done at meeting the needs of the customer. This can be done in at least two
ways. The first is to follow up with customers to see how well the organization
performed. The second is to ensure that customer requirements are documented
prior to the delivery of the product. When the product/service is delivered, the
organization does not need to ask the customer how it did because it is already
known. The problem with this is that it is sometimes difficult to stay on top of
changing customer requirements.

• To create the capability to meet the customers’ needs, the organization must
have resources available to perform tasks. This includes raw materials, skills,
knowledge, talents, money, time, and space. Processes are developed and docu-
mented as to how resources are to be planned, allocated, and managed.

• After planning activities ensure that resources are available for required
activities, production processes are identified and documented to ensure effective
and efficient utilization of the resources and product/service conformance to
requirements. Contributing activities of suppliers and partners are included in the
controlling of production activities. Inasmuch as an ISO 9001–certified QMS does
not guarantee that the quality system works as designed, there must be some form
of feedback mechanism indicating the quality of the output. In-process and final
inspections and tests are conducted to determine the effectiveness of the inspec-
tion and test criteria, as well as to verify the conformance to customer require-
ments of the product/service.

• Information from production output activities and feedback from customers
provide indicators of whether the system for managing quality is working as
planned. Management reviews the effectiveness and efficiency of the quality sys-
tem by reviewing measurements, audits, analysis, and improvement information.

• The cycle repeats itself. Results from the management review are integrated
into the management of resources, production activities, or measurement activities.

• The ISO 9001 standard is considered a minimum requirement for an
effective quality management system (QMS). ISO 9004 provides guidelines to
expand the potential to achieve maximum benefits (and ROI) from the QMS
implementation.
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There are, of course, many benefits from implementation and certification of
an ISO 9001 QMS. Some common ones are:

• Reduction in waste, rework, and redundancy

• Reduction in potential for external failures

• Cost reductions

• Increased productivity

• Improved performance

• More orderly method of doing business

• Improved customer satisfaction

• Reduction in number of on-site customer-ordered audits

• Marketing edge over suppliers that do not have a certified QMS

• Increased employee pride in organization and work they do

Some of the comments and criticisms of the ISO 9000 series include:

• There is a tendency to overdo the quantity and complexity level 
of procedures. 

• The standard makes no assurances about a company’s products.

• Confusion often exists as to what should be included in the 
quality manual.

• Understanding the difference between objective evidence and records is con-
fusing. Also, realizing that an unfilled printed form may be a procedure or
work instruction, but when filled out may become a record.

• Failing to realize that product realization processes are different than
quality management system processes.

• Confusion occurs when attempting to determine what quality plan 
means for the organization designing a QMS: What should be included?
Who will use it? How will it be used? What level of detail? What 
format/medium should be used?

• Confusion often exists over what constitutes design and development 
and how it should be treated.

• Lack of understanding as to the difference between monitoring 
versus measuring.

• Confusion occurs when determining what needs to be calibrated, 
when, by whom, to what standards, and what to do if an instrument 
is not conforming.

• Widespread misunderstanding prevails about what is a correction 
versus corrective action versus preventive action.
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• ISO 9004 is grossly misunderstood and largely ignored by many
organizations. It is the key to unlock the real potential of a 
QMS to produce a measurable return on investment.

• The standards do not specifically address other measures such as cycle
time and inventory.

• Registration (precertification audits, certification audits, and surveillance
audits, costs for consultants, employee time, and documentation) can
amount to a significant cost (or investment, depending on the value
placed on continual improvement and compliance with customers’
requirements).

Other Pertinent ISO 9000–Related Standards

This section contains a list of other important ISO 9000–related standards.4

ANSI/ISO/ASQ Q190115-2004: Guidelines for Quality and/or Environmental
Management Systems Auditing—This is the U.S. version with supplemental
guidance added.

QS-9000—This is an automotive industry standard developed by the 
Big Three automotive manufacturers (Chrysler, Ford, GM). QS-9000
incorporates the requirements of ISO 9001:1994 and additional requirements
for quality management system attributes of business planning, advanced
product quality planning, satisfaction, and continuous improvement. An
international standard (ISO/TS 16949) for the automotive industry is
replacing QS-9000.

ISO/TS 16949:2002: Quality Management Systems—This contains particular
requirements for the application of ISO 9001:2000 for automotive production
and relevant service part organizations.

IWA-1:200: Quality Management Systems: Guidelines for Process Improvements 
in Health Service Organizations.

SAE AS9100:2001: The International Aerospace Quality System Standard.

ISO TR 10014:1998: Guidelines for Managing the Economics of Quality.

ANSI/ISO/ASQ Q10015-2001: Quality Management—Guidelines for Training.

ISO 10006:2003: Quality Management Systems—Guidelines for Quality
Management in Projects.

ANSI/ISO/ASQ E14001-2004: Environmental management systems—Contains
requirements with guidance for use.

ISO 13485:2003: Medical devices: Quality management systems—Contains
requirements for regulatory purposes.

TL 9000 Quality Management System Requirements Handbook, Book 1, Release
3.0—The hardware, software, and services quality systems requirements
specific to the global telecommunications industry.
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ISO/IEC 90003:2004: Software engineering—Guidelines for the application 
of ISO 9001:2000 to computer software.

ISO 6385:2004: Ergonomic principles in the design of work systems.

ISO 10001: Quality management: Customer satisfaction—Guidelines for codes 
of conduct. 

ISO 10002: Quality management: Customer satisfaction—Guidelines for
complaints handling in organizations. 

ISO 10003: Quality management: Customer satisfaction—Guidelines for external
customer dispute resolution.5

ISO 22000: Food safety management systems—Requirements for organizations
throughout the food chain.6

Examples of Other Standards

Other organizations have issued standards, such as:

• JCAHO. Joint Commission on Accreditation of Healthcare Organizations
(JCAHO) was created to empower a formal accreditation process for assuring
safety and integrity of healthcare. During the late 1990s, the commission realized
the value in adapting the criteria outlined for the Malcolm Baldrige National
Quality Award. To date, each update of the Joint Commission standards has
shown a closer linkage to the Baldrige criteria.

• NCQA. The National Committee for Quality Assurance (NCQA) is a not-
for-profit organization that assesses and reports on the quality of managed care
and health maintenance organizations. To earn this seal of approval, an organiza-
tion must meet rigorous standards of confidentiality, access, customer service, and
quality improvement. The mission of NCQA is to provide information about man-
aged healthcare organizations, enabling users to make better decisions about
plans based on quality.

• CE mark. An abbreviation of a French phrase (conformité Européenne), the CE
mark on a product asserts that the manufacturer’s product complies with the
essential/safety requirements of relevant European regulations.7

• Good manufacturing practices (GMP). There are variations in the require-
ments for GMP, for example, medical device manufacturing and pharmaceuticals
in the United States, EU directives in Europe, and others. In the United States, the
U.S. Food and Drug Administration (FDA) monitors medical device problem data
and inspects the operations and records of device developers and manufacturers
to determine complicance with GMP.

• SA 8000. Social Accountability, an international management system stan-
dard developed to address the labor, workplace, and safety practices of organiza-
tions and their suppliers worldwide.8

• TickIT. TickIT is a certification of quality management systems that conform
to the requirements of the ISO 9001 standard, specifically pertaining to the soft-
ware development sector.9
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• SEI capability maturity model. This model is used to determine current
process capabilities and identify critical software issues for improvement.
Assessments/appraisals are used to evaluate the software process of an organi-
zation to determine whether the organization follows a stable, predictable soft-
ware process.10

3. OTHER QUALITY METHODOLOGIES

Total Quality Management

Total quality management (TQM) is a term initially coined by the Naval Air
Systems Command to describe its Japanese-style management approach to qual-
ity improvement. TQM is an umbrella methodology drawing on a knowledge of
the principles and practices of the behavioral sciences, the analysis of quantitative
and nonquantitative data, economics theories, and process analysis to continually
improve the quality of all processes.

The principles and tools of TQM were developed over a long period of time.
Some of the first seeds of quality management were planted in the 1920s, as the
principles of scientific management swept through U.S. industry. At that time
businesses clearly separated the processes of planning and carrying out the plan,
and union opposition arose as workers were deprived of a voice in the condi-
tions and functions of their work. The Hawthorne experiments in the late 1920s
showed how worker productivity could be impacted by participation.

In the 1930s Walter Shewhart developed the methods for statistical analysis
and control of quality. In the 1950s, W. Edwards Deming taught these methods to
Japanese engineers and executives, while Joseph M. Juran taught the concepts of
controlling quality and managerial breakthrough.

Armand V. Feigenbaum’s 1950’s book Total Quality Control is a forerunner for
the present understanding of TQM. Likewise, Philip B. Crosby’s promotion of
zero defects paved the way for quality improvement in many companies.

The Japanese approach toward quality management, influenced by Deming,
Juran, and Feigenbaum, was promoted under several names. In 1968, the Japan-
ese named their approach to total quality companywide quality control. Kaoru
Ishikawa’s synthesis of the philosophy contributed to Japan’s ascendancy as a
quality leader.

TQM is the name for the philosophy of a broad and systemic approach to
managing organizational quality. Quality standards such as the ISO 9000 series

Describe and differentiate programs such
as total quality management (TQM),
continuous quality improvement (CQI), 
six sigma, benchmarking, etc. (Apply)

CMQ/OE  BoK
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and quality award programs such as the Deming Prize and the Baldrige National
Quality Program (BNQP) specify principles and processes that comprise TQM.

Primary Elements of TQM

The philosophy of TQM can be summarized as a management system for a
customer-focused organization that involves all employees in continual improve-
ment of all aspects of the organization. It is an integrative system that uses strat-
egy, data, and effective communications to integrate the quality discipline into the
culture and activities of the organization.

• Customer-focused. It is fundamental to understand that the customer ulti-
mately determines the level of quality. No matter what an organization does to
foster quality improvement—training employees, integrating quality into the
design process, upgrading computers or software, or buying new measuring
tools—the customer ultimately determines whether the efforts were worthwhile.
Chapters 16 and 17 provide further information on customer focus.

• Total employee involvement. Total employee involvement refers to participa-
tion of all employees in working toward common goals. Total employee commit-
ment can only be obtained after fear has been driven from the workplace, when
empowerment (see Chapter 2) has occurred, and management has provided the
proper environment. High-performance work systems integrate continuous
improvement efforts with normal business operations. Self-managed work teams
(see Chapter 3) are one form of empowerment often used.

• Process-centered. A fundamental part of TQM is a focus on process thinking.
A process is a series of steps that take inputs from suppliers (internal or external)
and transforms them into outputs that are delivered to customers (again, either
internal or external). The steps required to carry out the process are defined, and
performance measures are continuously monitored in order to detect unexpected
variation (see Chapter 15).

• Integrated system. Although an organization may consist of many different
functional specialties often organized into vertically structured departments, it is
the horizontal processes interconnecting these functions that are the focus of
TQM. Micro-processes add up to larger processes, and all processes aggregate into
the business processes required for defining and implementing strategy. Everyone
must understand the vision, mission, and guiding principles as well as the qual-
ity policies, objectives, and critical processes of the organization. Business per-
formance must be monitored and communicated continuously. An integrated
business system may be modeled after the BNQP criteria and/or incorporate the
ISO 9000 standards. Every organization has a unique work culture, and it is vir-
tually impossible to achieve excellence in its products and services unless a good
quality culture has been fostered. Thus, an integrated system connects business
improvement elements in an attempt to continually improve and exceed the
expectations of customers, employees, and other stakeholders.

• Strategic and systematic approach. A critical part of the management of qual-
ity is the strategic and systematic approach to achieving an organization’s vision,
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mission, and goals. This process, called strategic planning or strategic management,
includes the formulation of a strategic plan that integrates quality as a core com-
ponent (see chapters 5, 6, and 7).

• Continual improvement. A major thrust of TQM is continual process improve-
ment. Continual improvement drives an organization to be both analytical and
creative in finding ways to become more competitive and more effective at meet-
ing stakeholder expectations.

• Fact-based decision making. In order to know how well an organization is per-
forming, data on performance measures are necessary. TQM requires that an
organization continually collect and analyze data in order to improve decision-
making accuracy, achieve consensus, and allow prediction based on past history.
(See Chapter 15.)

• Communications. During times of organizational change, as well as part of
day-to-day operation, effective communications plays a large part in maintaining
morale and in motivating employees at all levels. Communications involve strate-
gies, method, and timeliness (see Chapter 9).

These elements are considered so essential to TQM that many organizations
define them, in some format, as a set of core values and principles on which the
organization is to operate. For example, the Baldrige criteria defines a set of core
values and concepts that define behaviors in high-performing organizations.

Benefits of TQM

Following are some of the direct and indirect benefits that may result from TQM:

• Strengthened competitive position

• Adaptability to changing or emerging market conditions and to
environmental and other government regulations

• Higher productivity

• Enhanced market image

• Elimination of defects and waste

• Reduced costs and better cost management

• Higher profitability

• Improved customer focus and satisfaction

• Increased customer loyalty and retention

• Increased job security

• Improved employee morale

• Enhanced shareholder and stakeholder value

• Improved and innovative processes
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TQM Implementation Approaches

No one solution is effective for planning and implementing TQM in all situations.
Each organization is unique in terms of the culture, management practices, and
the processes used to create and deliver its products and services. The TQM strat-
egy will then vary from organization to organization; however, the key elements
just mentioned should be present in some format. Following is a generic model for
implementing TQM:

1. Top management learns about and decides to commit to TQM. 
TQM is identified as one of the organization’s strategies.

2. The organization assesses current culture, customer satisfaction, and
quality management systems.

3. Top management identifies core values and principles to be used, and
communicates them.

4. A TQM master plan is developed on the basis of steps 1, 2, and 3.

5. The organization identifies and prioritizes customer demands and 
aligns products and services to meet those demands.

6. Management maps the critical processes through which the 
organization meets its customers’ needs.

7. Management oversees the formation of teams for process 
improvement efforts.

8. The momentum of the TQM effort is managed by the steering
committee.

9. Managers contribute individually to the effort through hoshin 
planning, training, coaching, or other methods.

10. Daily process management and standardization take place.

11. Progress is evaluated and the plan is revised as needed.

12. Constant employee awareness and feedback on status are provided 
and a reward/recognition process is established.

Following are five different strategies that might be used to develop the
TQM process:

• Strategy 1: The TQM element approach. The TQM element approach takes key
business processes and/or organizational units and uses the tools of TQM to fos-
ter improvements. This method was widely used in the early 1980s as companies
tried to implement parts of TQM as they learned them. Examples of this approach
includes quality circles, statistical process control, Taguchi methods, and quality
function deployment.

• Strategy 2: The guru approach. The guru approach uses the teachings and
writings of one or more of the leading quality thinkers as a guide against which
to determine where the organization has deficiencies, then makes appropriate
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changes to remedy those deficiencies. For example, managers might study
Deming’s 14 points and seven deadly diseases, or attend the Crosby College. They
would then work on implementing the approach learned.

• Strategy 3: The organization model approach. In this approach, individuals or
teams visit organizations that have taken a leadership role in TQM and determine
their processes and reasons for success. They then integrate these ideas with their
own ideas to develop an organizational model adapted for their specific organi-
zation. This method was used widely in the late 1980s and is exemplified by the
initial winners of the MBNQA (now BNQP).

• Strategy 4: The Japanese total quality approach. Organizations using the
Japanese total quality approach examine the detailed implementation techniques
and strategies employed by Deming Prize–winning companies and use this expe-
rience to develop a long-range master plan for in-house use. This approach was
used by Florida Power and Light—among others—to implement TQM and to
compete for and win the Deming Prize.

• Strategy 5: The award criteria approach. When using this model, an organiza-
tion uses the criteria of a quality award, for example, the Deming Prize, the
European Quality Award, or the BNQP, to identify areas for improvement. Under
this approach, TQM implementation focuses on meeting specific award criteria.
Although some argue that this is not an appropriate use of award criteria, some
organizations do use this approach and it can result in improvement.

Common TQM Implementation Problems

Organizations can encounter a number of difficulties in implementing TQM.
Some common roadblocks are:

• Lack of management commitment. When management talks TQM, but its
actions fail to support the effort, it will ultimately fail to meet expectations. The
result is cynicism and mistrust—and difficulty launching another attempt. For
implementation to succeed, management must clearly and frequently communi-
cate the reason for adopting TQM, be consistent in their application of TQM prin-
ciples, and not approach TQM as if it is another fad. 

• Changing organizational culture. Changing an organization’s culture is
extremely difficult and time-consuming. Fear of change must be addressed, past
labor–management conflicts must be resolved, and the organization’s focus must
change from maintaining the status quo. Most employees will need to be con-
vinced of the benefits that a TQM program will provide to buy in to the changes.
This often means that employees need to change behaviors or perform tasks in a
different way than before TQM. If motivation is lacking, frustration and stress are
likely. And trust is a must!

• Preparation. Before implementing TQM, management should strive for an
organizationwide commitment, clearly communicate the organization’s vision,
mission, and goals, and foster open communication about the organization’s
changed focus.
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• Use of data. TQM relies on data-based decision making. To succeed in build-
ing and sustaining a TQM environment, data must be accurate, timely, and reli-
able. The measurement process used must be valid and consistent, and data
access should be efficient. Decision makers must be trained in data analysis and
interpretation.

Other problems, many of which fall under the four previous categories,
include, but are not limited to:

• Lack of strategic direction 

• Lack of shared vision, mission, or guiding principles 

• Lack of cooperation and teamwork among different work groups

• Focus on short-term profits rather than on long-term goals 

• Failure to understand what teamwork entails

• Failure to focus on customers’ needs and expectations

• Lack of mutual trust and respect among levels of employees 

• Insufficient resources or lack of sustained commitment of those resources

• Lack of continual and effective training and education

• Management’s failure to recognize and/or reward achievements

TQM, as a term, is not used as widely in the United States as it once was. Most
of the concepts, principles, and methodology have been subsumed under the term
quality management.

Continuous Quality Improvement (CQI)

The concept of companywide continuous improvement originated with American
companies (National Cash Register, Lincoln Electric Company) dating as far back
as 1894. Gradually the momentum changed from improving the workplace envi-
ronment to an emphasis on productivity improvement and work simplification.
Japanese companies began development of continuous quality improvement pro-
grams in the early 1950s (Toshiba, Matsushita Electric, and Toyota).

The ISO 9001:2000 standard requires continual quality improvement. The
term changed from continuous (implying non-stop) to continual (meaning recur-
ring often). 

Kaizen. Kaizen is a Japanese word meaning incremental and orderly continuous
improvement and is often considered the single most significant contributor to
Japanese success in the marketplace.11 The kaizen philosophy embraces all busi-
ness areas and processes. The focus is on improving the quality of people, which
leads to quality of product and service. 

Workers are given the quality improvement tools to expose opportunities for
improvement and reduce waste. Top management supports the efforts, allocates
resources, and provides reward programs that encourage improvement. Workers
participate in suggestion systems and group activities. They receive training in
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problem solving and quality tools. Japanese organizations expect and receive an
extremely large quantity of suggestions per employee, most of them small incre-
mental improvements costing little to implement.

A kaizen event is typically a five-day, highly intensive activity that may target
eliminating waste, improving the work environment (especially safety), and
reducing costs. It involves a team of workers focused on a specific opportunity for
increased effectiveness and efficiency. Importantly, the result is not only a process
improvement, but also the development of a new or revised work standard (with-
out which the benefit of the improvement might soon dissipate). A structured
approach is used for the five-day event. 

A cycle-time reduction team is a team comprised of workers involved with a
given process. They meet periodically, for example, once a week, to study the
process and create innovative methods and/or tools for shortening the process
cycle time. Examples are: single minute exchange of dies (SMED) and other ways
to reduce setup time, cellular processing, and single-piece flow (see Chapter 14,
Section 3 for more on lean tools).

Six Sigma. Six Sigma: A statistical term? A methodology? A breakthrough strat-
egy? A philosophy? It’s all of these. The objective of Six Sigma is to reduce varia-
tion and produce the product or service outputs consistently within customers’
requirements. See Chapter 13, Section 3 for more on Six Sigma.

Benchmarking. Benchmarking is a process for identifying, comprehending, and
adapting knowledge of exemplary practices and processes from organizations
worldwide to assist an organization in improving its process or product perform-
ance. Best-in-class organizations use benchmarking as a key activity in setting
goals as well as in determining how to meet them. Benchmarking assures man-
agement that chosen goals and objectives are competitive and attainable.
Benchmarks are the measures of a best-in-class process.

Benchmarking involves identifying potential sources of best practices. First,
however, it requires gaining a complete understanding of one’s own process as it
is impossible to do an accurate comparison to others without such an under-
standing. This requires knowing the boundaries of the process to be studied, the
steps involved (as identified through a process map), and the current performance
level of the process.

Benchmarking levels include: 

1. Internal benchmarking: comparing a process in one function with that of
another function or comparing the same process across locations. Data
are fairly easy to collect; however, focus is limited and possibly biased.

2. Competitive benchmarking: comparing with direct competitors, either
locally, nationally, or worldwide. The organization may not be viewed
as a competitor when comparing with other organizations outside the
local market area. In this case, the data can be more relevant, but
difficult to collect. Typically, there will be resistance from a local direct
competitor. Also, ethical and legal issues can be a concern.

3. Functional benchmarking: comparing processes to other organizations
with similar processes in the same function, but outside the industry.
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4. Generic benchmarking: finding organizations that have best-in-class
processes and approaches from which one may learn and translate to
improvements at one’s own organization. When you think outside the
box, there is a high potential for discovering innovative practices and
usually little resistance to partnering with a noncompetitor (see Table
12.1). There can be problems and high costs in translating practices
learned to one’s own work environment.

Many organizations conduct benchmarking studies at all four levels. Typical
steps in benchmarking are:

1. Review, refine, and define existing process to be benchmarked.

2. Determine what to benchmark.

3. Form a benchmarking team.

4. Identify benchmark partners.

5. Collect and analyze benchmarking information.

6. Evaluate organization’s performance versus benchmark partner.

7. Determine how upgrading practices will impact the organizations.

8. Establish new strategic targets.

9. Implement improvements and a system to monitor progress.

10. Do it all over again.

Sources of organizations with which to partner in a benchmarking study can
be found by examining trade publications listing companies deemed best in their
industries, perusing best-practices databases available from major consulting firms,
or talking with award-winning companies or others from whom it is expected that
significant learning can occur. The Internet is a widely used resource for bench-
marking, although the reliability of the information should be confirmed (see
Figure 12.2).

If process results or outcomes are all that are to be benchmarked, then avail-
able performance figures might be sufficient and no further analysis necessary.
If the process that achieves those results is to be benchmarked, however, then a
visit to the benchmarking partner can be arranged. Once performance data have
been analyzed, the project team can determine how the partner is achieving that
performance and then set objectives and an action plan to achieve similar or
greater success.

The process of benchmarking can become so large that it becomes an entity in
its own right. Before using it as a key decision-making tool, an organization
should determine whether benchmarking is the best use of its resources. A
benchmarking effort might initially be limited to discovering whether anyone has
overcome the same or similar constraints. If so, the benchmarking team can decide
whether benchmarking is required to replicate the success. When process bench-
marking is to be done, sponsorship from management is mandatory.
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Table 12.1 Who should you benchmark?

Industry Area—Process Improvement Possible Benchmarks

Airline Changeover planes quickly Auto racing pit crews

Bandage manufacturer Convert material to product Auto manufacturer

Education Teach/train students Industry trainers

Hospital Bill and collect payments Credit card companies

Pizza delivery Deploy personnel rapidly Military, hospital 
emergency room

Shell casing manufacturer Make smooth cylinders Lipstick manufacturer

Municipal government Pothole repairs— Electric or gas utility
time and material

Hotel Maintenance of public Gambling casino
spaces

Professional Association Book and product sales Internet-based book 
company

On-call TV repair service Truck-stock replenishment Fire department
On-call plumber or selection of on-board Ambulance service
Cable TV service tools and equipment Police department
Public Utility

Urban transit company Bus/trolley car Interstate truck stop 
maintenance service center

Sports arena Processing mailed-in ticket Commercial mail-order
sales company

Metal stamping Time to changeover dies for Aircraft carrier—
manufacturer (job shop) new order mounting weapons/

ammunition on planes

Bank Handling cash transactions Sports arena

Assembly plant Restocking parts just-in-time Supermarket

Aerospace manufacturer Large-project management Major commercial 
building construction 
firm

Printer of continuous Improving operating Manufacturer of 
web paper products performance rolled metal products

Large hi-tech electronics Establishing customer/ NASA
manufacturing public tours and Large public utility
and assembly information center



When done correctly, benchmarking offers many benefits. It allows the team
to look beyond its own organization and even its industry. Looking beyond nor-
mal, everyday boundaries allows new ideas to occur. In addition, a successful
relationship with a benchmark partner can create a mutually beneficial sales tool
for both companies. Significant research and development resources can be saved
when mistakes are avoided. Finally, benchmarking can allow an organization to
gain ground on the competition in a very short time.

Successful benchmarking includes:

• Having the right people on the team

• The ability to successfully break a process into its components

• Avoiding taking on too large a process

• A long-term management commitment

• Focusing on process rather than on just metrics

• Integrating the benchmarking criteria with broader goals

• Realizing that differences in culture, the portfolio of processes, and skill 
levels will likely make copying a process from one organization into
another ineffective

See Figure 12.3 for a benchmarking code of conduct.
Organizations that already have effective quality systems in place and are

among the high-end profit producers for their size and type of business will
probably benefit most from benchmarking. Mid-level profit producers can gain
valuable insights, but may get a better return on their investment by first getting
their own organization’s processes in better shape. Lower-level profit producers,
with little or no quality systems in place, may become frustrated with the gap
between their practices and a best-in-class producer (also, a benchmark partner
expects new partners to share something).
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Library/Internet/business news sources

Public documents: government—local,
state, federal, congress, and courts

Trade journals, trade shows, professional
associations, security analysts, academia, consultants

Suppliers, customers,
units in your own company

Target
company

Caliber of
information

obtained

Ease of 
obtaining
information

Figure 12.2 Sources of benchmarking information.
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Preamble—To guide benchmarking encounters and enhance the professionalism and effective-
ness of benchmarking many organizations have adopted this common Code of Conduct. All
organizations are encouraged to abide by this Code of Conduct. Adherence to these principles 
will contribute to efficient, effective, and ethical benchmarking.

1. Principle of Legality.
• If there is any potential question on the legality of an issue, don’t do it.
• Avoid discussions or actions that could lead to or imply an interest in restraint of trade,

market, and/or customer allocation schemes, price fixing, dealing arrangements, bid rigging,
or bribery. Don’t discuss costs with competitors if costs are an element of pricing.

• Refrain from the acquisition of trade secrets from any means that could be interpreted as
improper, including the breach or inducement of a breach of any duty to maintain secrecy. 
Do not disclose or use any trade secret that may have been obtained through improper
means or that was disclosed by another in violation of a duty to maintain secrecy or limit its
use. Do not, as a consultant or client, extend one benchmarking effort’s findings to another
company without first obtaining permission from the parties of the first effort.

2. Principle of Exchange.
• Be willing to provide the same type and level of information that you request from your

benchmarking partner to your benchmarking partner.
• Communicate fully and early in the relationship to clarify expectations, avoid

misunderstanding, and establish mutual interest in the benchmarking exchange. Be honest
and complete.

3. Principle of Confidentiality.
• Treat benchmarking interchanges as confidential to the individuals and companies involved.

Information must not be communicated outside the partnering organizations without the prior
consent of the benchmarking partner who shared the information.

• A company’s participation in a study is confidential and should not be communicated
externally without its prior permission.

4. Principle of Use.
• Use information obtained through benchmarking only for purposes of formulating 

improvement of operations or processes, within the companies participating in the
benchmarking effort.

• The use or communication of a benchmarking partner’s name with the data obtained 
or practices observed requires the prior permission of that partner.

• Do not use benchmarking as a means to market or sell.

5. Principle of First-Party Contact.
• Initiate benchmarking contacts, whenever possible, through a benchmarking contact

designated by the partner company.
• Respect the corporate culture of partner companies and work within mutually agreed 

upon procedures.
• Obtain mutual agreement with the designated benchmarking contact on any hand-off of

communication or responsibility to other parties.

6. Principle of Third-Party Contact.
• Obtain an individual’s permission before providing his or her name in response to a 

contact request.
• Avoid communicating a contact’s name in an open forum without the contact’s permission.

7. Principle of Preparation.
• Demonstrate commitment to the efficiency and effectiveness of benchmarking by 

completing preparatory work prior to making an initial benchmarking contact and follow 
a benchmarking process.

• Make the most of your benchmarking partner’s time by being fully prepared for 
each exchange.

• Help your benchmarking partners prepare by providing them with an interview guide 
or questionnaire and agenda prior to benchmarking visits.

Figure 12.3 Benchmarking Code of Conduct.
(Continued)

Source: American Society for Quality, Quality Management Division, Benchmarking Committee. See the 
fall 1997 issue of The Quality Management Forum for additional information on ethics and etiquette and
benchmarking protocol.



Examples of how to select what to benchmark include systems, processes, or prac-
tices that:

• Incur the highest costs

• Have a major impact on customer satisfaction, quality, and cycle time

• Strategically impact the business

• Have the potential of high impact on competitive position in 
the marketplace

• Present the most significant area for improvement

• Have the highest probability of support and resources if selected 
for improvement

Examples of some of the areas for which benchmarking studies have been done
include:

• Accounting systems

• Compensation systems

• Purchasing practices, for example, supplier selection

• Manufacturing and distribution processes

• Customer service practices

• Customer database design

• Cost of quality

• Capital investments, for example, selection criteria

• Techniques and tools

• Facility size, layout, decor
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8. Principle of Completion.
• Follow through with each commitment made to your benchmarking partners in a 

timely manner.
• Complete each benchmarking effort to the satisfaction of all benchmarking partners, as

mutually agreed.

9. Principle of Understanding and Action.
• Understand how your benchmarking partners would like to be treated.
• Treat your benchmarking partners in the way that you would like to be treated.
• Understand how each benchmarking partner would like to have the information he or she

provides handled and used, and handle and use it in that manner.

Figure 12.3 Benchmarking Code of Conduct.
Source: American Society for Quality, Quality Management Division, Benchmarking Committee. See the 
fall 1997 issue of The Quality Management Forum for additional information on ethics and etiquette and
benchmarking protocol.

(Continued)



• Staffing practices, for example, size of departments, hiring criteria,
training programs

• Employee involvement, empowerment, and recognition

• Marketing and promotion practices

• Knowledge management approaches

• Innovative usage of information technology

• Services and products offered

• Customer acquisition and retention approaches

• Customer satisfaction practices

• Overall operation, for example, building the organization’s image, 
hours of operation

• Special practices and incentives

It is crucial to understand that benchmarking is not:

• Industrial spying

• Competitive analysis

• Industrial tourism

• Focused only on numbers, but also on the processes that produce 
the numbers

• Effectively planned and initiated unless there are significant potential
gains expected

• A quick or inexpensive process, if properly executed

• For organizations that are unwilling to make the effort to learn and
measure what they are presently doing

• Appropriate without proper protocol and legal considerations

• Worth initiating unless your organization is prepared to make changes
resulting from what’s learned

• Easily accomplished if you have nothing to trade in your partnering
arrangement

• Usually a one-shot process

In a 1944 interview, Juran told about German generals in the early 1900s who
came to the United States to follow an American circus around.12 The circus per-
formed in tents, monstrous things to set up and take down. The circus moved
from city to city on very short notice, which was a complicated process involving
animals, people, equipment, food, and housing. To do this they had special rail-
way cars designed. They were very proficient at handling every little detail.

The generals had a situation, but one which seemed to be far from that of a
circus, or so they thought until they looked at the similarities. They had people,
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horses, ammunition, food for both humans and animals, and tons of equipment.
And, they, too, were faced with the need for setting up and dismantling their
camps on very short notice. These generals learned about deployment from
observing a circus, which, at first, appeared to have no relation to their army. This
was a classical case of functional benchmarking.

4. QUALITY PHILOSOPHIES

Theories of Major Contributors to Quality

Many theorists contributed to the philosophies and methods supporting TQM.
Following are brief summaries of some of the more widely known quality gurus.

Philip B. Crosby. Crosby defines quality as conformance to requirements; there-
fore, quality is measured by the cost of nonconformance. Using this approach
means that one arrives at a performance goal of zero defects. Quality manage-
ment means prevention, so inspection, testing, checking, and other nonpreventive
techniques have no place in quality management. Crosby believes that statistical
levels of compliance set up people for failure.

Crosby defines what he called absolutes of quality management:

1. Quality means conformance not elegance.

2. There is no such thing as a quality problem.

3. There is no such thing as the economics of quality; it is always cheaper
to do the job right the first time.

4. The only performance measurement is the cost of quality.

5. The only performance standard is zero defects.13

He maintains that absolutely no reason exists for having errors or defects in
any product or service, and that companies should adopt a quality “vaccine” to
prevent nonconformance. The three ingredients of this vaccine are determination,
education, and implementation. Quality improvement is a process, not a program;
it should be permanent and lasting. He also has 14 steps he believes necessary
for improvement:

1. Make it clear that management is committed to quality.

Define and describe the basic methodo-
logies and theories proposed by quality
leaders such as Deming, Juran, Crosby,
Feigenbaum, Ishikawa, and others. (Apply) 

CMQ/OE  BoK
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2. Form quality improvement teams with representatives from 
each department.

3. Determine how to measure where current and potential quality
problems lie.

4. Evaluate the cost of quality and explain its use as a management tool.

5. Raise the quality awareness and personal concern of all employees.

6. Take formal actions to correct problems identified through 
previous steps.

7. Establish a committee for the zero defects program.

8. Train all employees to actively carry out their part of the quality
improvement program.

9. Hold a zero defects day to let all employees realize that there has 
been a change.

10. Encourage individuals to establish improvement goals for themselves
and their groups.

11. Encourage employees to communicate to management the obstacles
they face in attaining their improvement goals.

12. Recognize and appreciate those who participate.

13. Establish quality councils to communicate on a regular basis.

14. Do it all over again to emphasize that the quality improvement 
program never ends.

W. Edwards Deming. Deming saw quality as the primary driver for business and
societal success, and communicated the philosophy as a chain reaction. The prem-
ise is that if one improves quality, then costs will be lowered and resources better
utilized. This increase in productivity will then allow the company to capture
market share due both to higher quality and lower price, which will allow the
organization to stay in business and to provide more jobs.

Deming’s best known contribution was his 14 points for transformation of
Western management:

1. Create constancy of purpose for improvement of product and service.

2. Adopt the new philosophy.

3. Cease dependence on mass inspection.

4. End the practice of awarding business on the price tag alone.

5. Improve constantly and forever the system of production and service.

6. Institute training.

7. Adopt and institute leadership.
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8. Drive out fear.

9. Break down barriers between staff areas.

10. Eliminate slogans, exhortations, and targets for the workforce.

11a. Eliminate numerical quotas for the workforce.

11b. Eliminate numerical goals for people in management.

12. Remove barriers that rob people of pride of workmanship.

13. Encourage education and self-improvement for everyone.

14. Take action to accomplish the transformation.

Deming also defined seven deadly diseases that he believed to be the major bar-
riers to business success:

1. Lack of constancy of purpose. A company without constancy of 
purpose has no long-range plans for staying in business. Management 
is insecure, and so are employees.

2. Emphasis on short-term profits. Looking to increase the quarterly dividend
undermines quality and productivity.

3. Evaluation by performance, merit rating, or annual review of performance. 
The effects of these are devastating—teamwork is destroyed, rivalry 
is nurtured. Performance ratings build fear and leave people bitter,
despondent, and beaten. They also encourage defection in the ranks 
of management.

4. Mobility of management. Job-hopping managers never understand 
the companies they work for and are never there long enough to 
follow through on long-term changes that are necessary for quality 
and productivity.

5. Running a company on visible figures alone. The most important 
figures are unknown and unknowable—the multiplier effect of a 
happy customer, for example.

6. Excessive medical costs for employee healthcare. These increase the 
final costs for goods and services.

7. Excessive costs of warranty. These are often fueled by lawyers who work
on the basis of contingency fees.

Deming emphasized that transformation of organizations begins with the
individual and that this comes from gaining a different understanding of self and
the world in which he or she lives. This will require understanding the system of
profound knowledge, which consists of four major components:

1. Appreciation for a system. An organization is a system of interrelated
components with a common purpose. Changing one part of the system
affects other parts.

318 Part III: Management Elements and Methods



2. Knowledge about variation. Everything varies, but understanding whether
the variation is due to chance cause or random cause will change what
action should be taken, if any.

3. Theory of knowledge. No learning has occurred if there is no theory 
that allows prediction. Operational definitions are necessary in order 
to allow theories to be useful to many.

4. Psychology. We all want to be appreciated. People have different 
needs, however, and what will make one happy might negatively
impact another.14

Deming adapted Shewhart’s plan–do–check–act cycle to plan–do–study–act
(with proper attribution to Shewhart) to better reflect the actions of this process.
PDCA is the term more often used and often incorrectly attributed to Deming.

Armand V. Feigenbaum. Total quality control uses quality as a strategic business
tool that requires awareness by everyone in the organization (just as cost and
schedule are regarded in most companies). Quality reaches far beyond defect
management on the shop floor: it is a philosophy and commitment to excellence.

Quality is a way of corporate life—a way of managing. Total quality control
has an organizationwide impact that involves implementation of customer-
oriented quality activities. This is a prime responsibility of general management
as well as marketing, engineering, production, industrial relations, finance, and
service, and of the quality function itself. Feigenbaum defines total quality con-
trol as excellence driven rather than defect driven, and suggests that the quest
consists of three elements: quality leadership, quality technology, and organiza-
tional commitment.

Continuous leadership emphasis must be placed on quality, which must be
thoroughly planned in specific terms. The establishment of a quality circle pro-
gram or a corrective action team is not sufficient for ongoing success.

The traditional quality department cannot resolve 80 percent to 90 percent of
quality problems. In a modern setting, all members of the organization must be
responsible for the quality of their product or service. This means integrating
office staff into the process as well as engineers and shop floor workers. Error-free
performance should be the goal. New techniques must be evaluated and imple-
mented as appropriate. What might be an acceptable level of quality to a customer
today might be unacceptable tomorrow.

For quality to be achieved, continuous motivation is required. Training that is
specifically related to the task at hand is of paramount importance. Quality should
be considered a strategic element of business planning.

Feigenbaum defined four management fundamentals of total quality:

1. Competition means there’s no such thing as a permanent quality level.
Continuous improvement is necessary if one is to stay competitive.

2. Good management involves personally leading the effort by mobilizing
the organization’s quality knowledge, skill, and attitudes such that
everyone realizes that improvement in quality makes everything better.
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3. Successful innovation requires high quality to support it, especially
where it enables new products to be designed and launched quicker 
and more effectively.

4. Cost and quality are complementary rather than conflicting objectives.15

Kaoru Ishikawa. Ishikawa was an early student of Deming and a member of the
Union of Japanese Scientists and Engineers (JUSE). He authored the Guide to
Quality Control to help training of foremen and middle managers in Japan for the
operation of quality circles. In his book What Is Total Quality Control? The Japanese
Way, he defines total quality control in the following ways:

• Quality control (QC) is the responsibility of all workers and all divisions.

• Total quality control (TQC) is a group activity and cannot be done by
individuals. It calls for teamwork.

• TQC will not fail if all members cooperate, from the president down to
line workers and sales personnel.

• In TQC, middle management will be frequently talked about and
criticized—be prepared.

• QC circle activities are a part of TQC.

• Do not confuse objectives with the means to attain them.

• TQC is not a miracle drug; its properties are more like those of 
Chinese herb medicine.

To achieve total quality control, a thought revolution must occur:

• Quality first—not short-term profit first.

• Consumer orientation—not producer orientation. Think from the
standpoint of the other party.

• The next process is your customer—break down the barrier of
sectionalism.

• Use facts and data to make presentations—utilize statistical methods.

• Respect for humanity as a management philosophy—full participatory
management.

• Cross-function management.

Ishikawa advocated four types of audits:

1. Audit by the president

2. Audit by the head of the unit (for example, division head or branch
office manager)

3. QC audit by the QC staff

4. Mutual QC audit
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The concept of quality circles is attributed to Ishikawa. He also introduced the
cause-and-effect diagram and variations of the check sheet.16

Joseph M. Juran. Joseph M. Juran pursued a varied career as an engineer, execu-
tive, government administrator, university professor, labor arbitrator, corporate
director, and consultant. Specializing in managing for quality, he is the editor of
Juran’s Quality Handbook (with Blanton Godfrey).17

Juran defines quality as consisting of two different, but related concepts:

1. One form of quality is income oriented and consists of those features 
of the product that meet customer needs and thereby produce income.
In this sense, higher quality usually costs more.

2. A second form of quality is cost oriented and consists of freedom from
failures and deficiencies. In this sense, higher quality usually costs less.

He defined three basic managerial processes required for quality, called the
Juran Trilogy. The processes are quality planning, quality control, and quality
improvement, which, he noted, parallel the processes traditionally used to man-
age finance.

Juran’s quality planning road map consists of the following steps:

• Determine quality goals.

• Identify customers.

• Discover customers’ needs.

• Translate from customer language to products having desired 
features.

• Develop processes able to produce the product.

• Transfer the process, with appropriate controls, to operations.

Control takes place at all levels, from the CEO down to the workers, and all
use the same feedback loop, which is the following:

• Measure performance of the process.

• Compare performance to the goal.

• Take action if there is a gap.

The goal of management should be to achieve what Juran calls self-control in
all processes, wherein the person doing the process is capable of making all
adjustments necessary to maintain control. Planning for control is part of the func-
tion of designing the process.

Juran presented a structured approach for improvement in his book Managerial
Breakthrough (1964) and included a list of responsibilities that upper managers
should not delegate:

• Create awareness of the need and opportunity for improvement.

• Make quality improvement a part of every job description.
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• Create an infrastructure—a quality council who selects projects for
improvement and established teams.

• Provide training in quality improvement methods.

• Regularly review improvement progress.

• Give recognition to improvement teams.

• Use the results to spread the word on the power of the efforts.

• Revise the reward system to enforce the rate of improvement.

• Maintain momentum by enlarging the business plan to include goals 
for quality improvement.

Juran also defines three levels of quality management:

1. Strategic quality management, which concerns itself mostly with policies

2. Operational quality management, which concerns itself with process
management

3. The workforce, which concerns itself with specifications and work
procedures

Juran defines TQM as a collection of certain quality-related activities:

• Quality becomes a part of each upper management agenda.

• Quality goals enter the business plan.

• Stretch goals are derived from benchmarking: focus is on the customer
and on meeting competition, and there are goals for annual quality
improvement.

• Goals are deployed to the action levels.

• Training is done at all levels.

• Measurement is established throughout.

• Upper managers regularly review progress against goals.

• Recognition is given for superior performance.

• The reward system is revised.

Juran expressed what he termed a universal sequence, described in two jour-
neys. A diagnostic journey goes from symptom to cause. This includes analyzing
symptoms, theorizing causes, testing theories, and establishing causes. A remedial
journey covers cause to remedy. The activities included are: developing remedies,
testing remedies, proving remedies under operating conditions, dealing with
resistance to change, and establishing controls to maintain the gains.

Walter A. Shewhart. Shewhart is referred to as the father of statistical quality con-
trol because he brought together the disciplines of statistics, engineering, and eco-
nomics. Shewhart worked at Bell Laboratories, which pioneered the quality
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discipline and gave the profession some of its most capable experts. A mentor of
both Juran and Deming, Shewhart did extensive research in statistics and proba-
bility. He described the basic principles of the new discipline in his book Economic
Control of Quality of Manufactured Product, the first statistics text focused on quality.

In his book he first proposed that there are two types of variation in a
process—chance causes and assignable causes—and pointed out that assignable
causes can be searched out and removed. He then presented a theory of charting
data from the process, using statistically based control limits as a means of differ-
entiating between the two types of causes. The use of lot-by-lot inspection and
understanding the relationship between process variation and specifications were
also spelled out. Shewhart’s focus was on finding economic ways to reduce costs
by identifying problems sooner in the process and by reducing the cost of inspec-
tion. See Chapter 15 for more on statistical techniques.

Shewhart created the concept of plan–do–check–act, which Deming later
adapted.

Genichi Taguchi. Taguchi is best known in the United States for the Taguchi
methods, which involve the efficient use of design of experiments for identifying
the major contributors to variation (parameter design), for setting tolerances
based on inherent statistical variation (tolerance design), and for designing robust
products and processes. Taguchi maintains that the goal is the most robust com-
bination of product and process. That is, the product that best meets the customers’
requirements by being most consistently produced by the process.

He defines quality of a product as “the (minimum) loss imparted by the prod-
uct to society from the time the product is shipped.” From this, he designed the
Taguchi loss function, which translates any deviation of a product from its target
parameter into a financial measure (see Figure 12.4). The Taguchi loss function is
a driver for continuous improvement.
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Figure 12.4 The Taguchi loss function.



Additional Resources
Blazey, M. L. Insights to Performance Excellence: An Inside Look at the 2005 Baldrige Award

Criteria. Milwaukee: ASQ Quality Press, 2005.
Brown, M. G. Baldrige Award Winning Quality: How to Interpret the Baldrige Criteria for

Performance Excellence, 14th ed. New York: Productivity Press, 2005.
Byrnes, M. A., and J. C. Baxter. There Is Another Way! Launch a Baldrige-Based Quality

Classroom. Milwaukee: ASQ Quality Press, 2005.
Cianfrani, C. A., J. J. Tsiakais, and J. E. West. The ASQ ISO 9000:2000 Handbook.

Milwaukee: ASQ Quality Press, 2002.
Creech, B. The Five Pillars of TQM. New York: Truman Talley/Dutton, 1994.
Crosby, P. B. Quality Is Free. New York: Mentor Books, 1979.
Deming, W. E. The New Economics, 2nd ed. Cambridge, MA: MIT Center for Advanced

Educational Studies, 1994.
———. Out of the Crisis. Cambridge, MA: MIT Center for Advanced Engineering Study,

1986.
Evans, J. R., and W. M. Lindsay. The Management and Control of Quality, 5th ed. Cincinnati,

OH: South-Western, 2002.
Feigenbaum, A. V. Total Quality Control, 3rd ed. New York: McGraw-Hill, 1991.
Imai, M. KAIZEN: The Key to Japan’s Competitive Success. New York: Random House

Business Division, 1986.
Ishikawa, L. Guide to Quality Control. Tokyo: Asian Productivity Organization, 1982.
Juran, J. M., ed. A History of Managing for Quality: The Evolution, Trends, and Future

Directions of Managing for Quality. Milwaukee: ASQC Quality Press, 1995.
Juran, J. M., and A. B. Godfrey, eds. Juran’s Quality Handbook. New York: McGraw-Hill,

1999.
Juran, J. M., and F. M. Gryna. Quality Planning and Analysis, 3rd ed. New York: McGraw-

Hill, 1993.
Monnich, H. C., Jr. ISO 9001:2000 for Small and Medium Sized Businesses. Milwaukee: ASQ

Quality Press, 2001.
Peach, R. W., B. Peach, and D. S. Ritter. The Memory Jogger 9000/2000. Salem, NH:

GOAL/QPC, 2000.
Russell, J.P. ISO 9004 Assessment Criteria Checklist for Performance Improvement (CD-ROM).

Milwaukee: ASQ Quality Press, 2004.
———. Continual Improvement Assessment Guide. Milwaukee: ASQ Quality Press, 2004.
———. The Internal Auditing Pocket Guide. Milwaukee: ASQ Quality Press, 2003.
Stamatis, D. H. Integrating ISO 9001:2000 with ISO/TS 16949 and AS9100. Milwaukee: ASQ

Quality Press, 2004.
Taguchi, G. Introduction to Quality Engineering. Dearbon, MI: American Supplier Institute,

1986.
West, J. E., and C. A. Cianfrani. Unlocking the Power of Your QMS: Keys to Business

Performance Improvement. Milwaukee: ASQ Quality Press, 2005.
Westcott, R. T. Stepping Up to ISO 9004:2000: A Practical Guide for Creating a World-Class

Organization. Chico, CA: Paton Press, 2003.
Zahran, S. Software Process Improvement. Reading, MA: Addison-Wesley, 1998.

Notes
1. A. V. Feigenbaum, Total Quality Control, 3rd ed. (New York: McGraw-Hill, 1991).
2. The content wording of the BNQP criteria is subject to change from year to year.

Also, the wording in the criteria for education and for healthcare differs from the 
“all other” criteria shown here, taken from year 2005. 

324 Part III: Management Elements and Methods



3. The ISO 9000:2000 series (three booklets) is available through ASQ (800) 248-1946.
4. Excepting QS 9000, these standards may be obtained through ASQ (800) 248-1946 or

the Quality Press Bookstore at www.asq.org. 
5. Under development
6. Under development
7. P. Brooks, “The Global Marketplace and CE Marking: If You Want to Sell in Europe,

Here’s What You Need to Know,” Quality Digest (July 2002): 44–47.
8. CEPAA—Council on Economic Priorities Accreditation Agency. e-mail CEPAA.org 
9. The National Computing Centre Limited, Manchester, M1 7ED, United Kingdom.

Phone: +44 (0) 161 228 6333.
10. Developed by the Software Engineering Institute, a federally funded research and

development center affiliated with Carnegie Mellon University in Pittsburgh, PA.
11. M. Imai, KAIZEN: The Key to Japan’s Competitive Success (New York: Random House

Business Division, 1986).
12. J. M. Juran, ed., A History of Managing for Quality (Milwaukee: ASQC Quality 

Press, 1995).
13. P. B. Crosby, Quality Is Free (New York: Mentor Books, 1979).
14. W. E. Deming, The New Economics, 2nd ed. (Cambridge, MA: MIT Center for

Advanced Educational Studies, 1994).
15. A. V. Feigenbaum, Total Quality Control, 3rd ed. (New York: McGraw-Hill, 1991).
16. L. Ishikawa, Guide to Quality Control (Tokyo: Asian Productivity Organization, 1982).
17. J. M. Juran, Juran’s Quality Handbook (New York: McGraw-Hill, 1999).

Chapter 12: E. Quality Models and Theories 325



Page numbers in italics refer to illustrations

A

A–B–C behavior analysis, 151–53, 156
acceptable quality level (AQL), 425
acceptance sampling, 424–25
accrual basis bookkeeping, 180–81
action plans, 95, 126–28, 268

deployment, 131–32
preparing, 100

active listening, 220, 223–24
activity network diagram (AND), 253, 338
activity-based costing (ABC), 189, 368, 369
activity-based management (ABM), 189
ad hoc teams, 63–64
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selecting appropriate media, 217–18
with senior management, 190–91
skills, 220–21
speed of, 220
with suppliers, 514–16, 522
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customer data. See customer feedback
customer departmentalization, 8
customer feedback

collecting and analyzing, 289, 486–92
in internal capability analysis, 120–21
sources of, 486

customer focus
defining, 470
in TQM, 304

customer identification and segmentation, 450–68
best practices, 467
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Deming, W. Edwards, quality philosophy, 317–19
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intermediary, 451
internal capability analysis, 119–22

feedback in, 120–21
internal customer, 451, 453–57

how treatment of influences external customers,
455–57
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criticisms of, 300–301
eight principles, 297

ISO 9001:2000
benefits from implementation of, 300
key requirements, 298
and strategic planning, 101–2

ISO 9004:2000, 283
ISO/TS16949, automotive industry standard, 387
IT (information technology), 160
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on-the-job training (OJT), 549–50, 560–61
open loop versus closed loop, 133–34
open-book management, in customer retention, 494
operating expense, definition, 412
operational planning, 146
operational plans. See action plans
operations

cellular, 403
function, 162

order requirements, communication to supplier,
515

organization
metaphors for, 144
as a system, 159

organization buyer, 460
organization leader, 19
organizational alignment
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and metrics, 134–36
size, 11

organizational core competencies, 119–20
organizational culture, 13–15
organizational design, 2–6

centralization/decentralization, 5–6
horizontal, 5
impact on culture, 14
vertical, 3–4

organizational learning, 205
organizational maturity, levels of, xvi–xviii
organizational performance

measurement, 133–37
using information for managing, 233

organizational principles, in customer service, 500
organizational strategy, 11, 92

and core competencies, 120
organizational structures, 1–13

grouping of activities, 6–8
management styles, matching to internal and

external factors, 10–11
types, 6–12

boundaryless organization, 9–11
customer departmentalization, 8
functional departmentalization, 7
geographic departmentalization, 8
matrix structure, 9
process departmentalization, 8–9
product departmentalization, 7–8
team-based structure (check)

organizational theory, classical, 149
Ouchi, William, 149
outsourcing, 404

reasons for, 526
“over the wall” product development, 164

P

panels, for gathering customer information, 479
Pareto chart, 334
participative management, 157
partnerships, supplier, 524–27
past performance index (PPI), supplier, 520
patents, in business environment analysis, 118
pattern analysis, 531–35
payback period, 243
PDCA/PDSA cycle. See plan–do–check–act process
performance, supplier, 517–21
performance appraisal system, criteria for fair, 176
performance deficiency versus knowledge/skill

deficiency, 538, 546–47
performance evaluation, 174–77

problems with poorly managed system, 176–77
performance measurement

organizational, 133–37
performance measures, designing, 133–34

performance measures

alignment with business process, 233
analysis of, 233
designing, 133–34

performance monitoring, 136–37
performance reporting, 136–37
personnel assimilation, new, 173
personnel selection, 170–71, 171–73
PFMEA, 350 
plan–do–check–act (PDCA) process, 346–47

in risk management, 193
planning, 146

quality, 279–81
for training, 536–41

Poisson distribution, 430
poka-yoke, 396–97
policy

definition, 137
versus guiding principles, 138

portfolio analysis, 245
POSDC (processes of management), 146
positive reinforcement for work done well, 151
pre-control, 355–56
presentations, 555
preventive action

for customer satisfaction, 492
in supplier improvement, 522

primary customer, 450
principle-centered leadership, 155
principled negotiation, 43
principles of management, 145–48
priorities matrix, 340–43
prioritization matrix, 245
priority matrix, for customer needs assessment,

474–75
probability distributions, 428–30
problem-solving model, seven-step, 344–45
problem-solving tools, 329–69

cost of quality (COQ), 365–69
innovation and creativity tools, 357–65
management and planning tools, basic, 337–43
process improvement tools, 344–57
seven classic quality tools, 330–37

procedures, 383–85
process analysis, 377–88
process approach, in TQM, 304
process capability, 440–41
process decision program chart, 343
process departmentalization, 8
process engineering, 162
process goals, 373–77
process improvement, steps, 356–57
process improvement model, 356–57
process improvement teams, 61–62
process improvement tools, 344–57
process management, 372–413

definition, 373
lean tools, 389–410
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maturity assessment, 373
process analysis, 377–88
process goals, 373–77
theory of constraints (TOC), 411–13

process mapping, 378–83
methods, 380
steps, 379
symbols, 380
what to look for in, 382–83

process measurement, techniques and tools, 417–23
process measures, establishing, 420
process objectives, 373–75

monitoring, measuring, and reporting, 376–77
process quality audit, 284
process requirements, communication to 

supplier, 515
process variables, independent, measuring, 418–20
process versus system, 372–73
process yield, analyzing, 387
processes of management (POSDC), 146
product cost structures, 189
product departmentalization, 7–8
product engineering, 161
product quality audit, 284
product quality data, supplier, 517
product technical requirements, communication to

supplier, 515
product verification and traceability requirements,

communication to supplier, 515
production control, function, 161
profit and loss, report, 183–84

financial ratios, 186
profitability, 90
program/project evaluation and review technique

(PERT), 256, 338
project

benefit–cost analysis, 240–42
budget, 259–60

variance, 264
definition, 237
deliverables, 250
documentation, 266–71
funding approval request, 262
lifecycle, 239
measurements, 260–62
outcome assessment, 268–71
plan approval, 262
ranking and prioritization, 242–44
reports, 260–62
risk assessment, 240, 265–66

project activity, measuring and monitoring, 263–66
project concept statement, 246
project deliverables, measurements, 421
project management, 237–71

measurements, 420–21
tools, 240–45

project planning and estimation tools, 246–62

project selection, decision management, 242
project team, formation, 249–50
project tracking, 263–64
pull system, 401
purchasing, function, 161
purchasing contract, elements, 512–13

Q

QS-9000 standard, 301
qualitative data assessment, 444–45
quality

definition, Juran’s, 321
definitions of, 273–74
dimensions, 273–76
drivers of, 275
historical perspective, xiii–xiv
impact of culture, 14
strategic impact of, 276

quality activities, 177–79
quality analyst, 178
quality audit, 283–86
quality auditor, 179
quality awards, miscellaneous, 296
quality characteristics, examples, 274
quality control, modern, xiii–xiv
quality coordinator, 178
quality costs, categorizing, 366–69
quality deployment, 279–81
quality documentation, 279–81
quality engineer, 178
quality function

is not, xvi
job titles, 178–79
mission 276–78
policies, principles, and objectives, 278
role of, xiv–xvi, 162
staffing, 177–79
in strategic deployment, 137–40

quality function deployment (QFD), 475–78
steps in, 476

quality inspector, 178
quality management, levels of, Juran’s, 322
quality management principles, defining, 139
quality management system

documentation, 384
requirements, communication to supplier, 515
supplier, 522

quality management tools, 327–446
measurement, assessment, and metrics, 416–46
problem-solving tools, 329–69
process management, 372–413

quality manager
definition, 178
leadership attributes and requirements, 20
responsibilities regarding professional

development, 174
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quality methodologies, miscellaneous, 303–16
quality mission, 276–78
quality models, 292–323

Baldrige National Quality Program, 293–96
ISO 9000 series standards, 296–302

quality objectives, 139–40
quality of conformance versus quality of design, 275
quality of design versus quality of conformance, 275
quality performance index, supplier, 520
quality philosophies, 316–23

Crosby, Philip B., 316–17
Deming, W. Edwards, 317–19
Feigenbaum, Armand V., 319–20
Juran, Joseph M., 321–22
Shewhart, Walter A., 322–23
Taguchi, Genichi, 323

quality plan, 279–80
definition, 279
deployment and documentation, 280–81

quality planning, 279–81
quality policies

examples, 138
formulating, 137–38

quality specialist, 178
quality supervisor, 178
quality system, 273–90

audit, 284–86
effectiveness, 281–90
quality mission and policy, 276–78

quality technician, 178
quality theories, 292–323
quality tools, seven classic, 330–37
quality trainer, 179
quality training, reinforcing, 567–68
quality-level agreements (QLAs), 455
questioning techniques, 218–20
questionnaires, supplier, 517
quote requirements, communication to 

supplier, 515

R

rapid exchange of tooling and dies (RETAD), 398
rational subgrouping, 424
ratios, financial measures, 185–89

derived from balance sheet, 185–86
derived from income statement, 186
interstatement, 187
miscellaneous, 187, 188–89

regulatory requirements, 11–12
in business environment analysis, 122–24

reinforcement theory of motivation, 41
relationship marketing. See customer relationship

management (CRM)
reliability of data, 441–44
remote learning, 558
reporting

financial, 180–85
of process objectives, 376–77

reports
formatting of, 232
project, 260–62
supplier performance, 518

research and development, function, 162
resistance to change, reducing, 35–36
resource allocation and deployment, 129–32

potential conflicts, 130
resource requirement matrix (RRM), 256–59
resource usage

in projects, 265
resources

availability, 129–30
categories, 24
internal competition for

as roadblock to change
managing, 503–5

response surface, 430–31
results, immediate desire for as roadblock to 

change, 35
retail buyer, 459
retail chain buyer, 458
retention, customer, 494–96
return on assets (ROA), 188, 244–45
return on investment (ROI), 179, 187–88, 243–44
reviews, management, 286
rewards

internal competition for
as roadblock to change, 34

for team members, 84–85
risk

in sampling, 425–27
types of, 191–93

risk assessment, project, 240, 265–66
risk exposure

computing potential, 197–99
responding to, 197
techniques and tools, 195–96

risk management, 191–99
methodology, in projects, 265–66
process, 193–94

role-playing, in training, 558
root cause analysis, 344–46
rule induction, 434

S

SA 8000 standard, 302
sales, function, 161
sampling, 423–27

acceptance, 423–25
risks in, 425–27

Sarbanes-Oxley Act of 2002 (SOX), 181
satisfiers, as work motivation factors, 41
SCAMPER, method to stimulate creativity, 364
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scatter diagram, 336–37
scenario planning, 101
scientific management, 148–49
secondary customer, 451
second-party audit, 284
segmentation, customer, 461–68

choosing a strategy, 466–68
concepts, 464–66
process, 463–64

segmentation variables, 463–64
SEI capability maturity model, 303
self-actualization, 40–41
self-directed learning (SDL), 554–55
self-directed teams, 62
self-managed teams, 62–63
Senge, Peter M., 153–54, 435
service buyer, 459
service cost structures, 189
service provider, 459
service user, 459–60
setup time reduction, 398–99
seven classic quality tools, 330–37
seven deadly diseases, Deming’s, 318
seven habits of highly effective people, 154–55
seven-step problem-solving model, 344–45
Shewhart, Walter A., xiii–xiv

quality philosophy, 322–23
silos, functional, 158–59
simulations, in training, 558
simultaneous engineering. See concurrent

engineering.
single minute exchange of die (SMED), 398
single-piece flow, 394, 402–3
SIPOC analysis, 347
situational leadership model (Hersey and

Blanchard), 21–22, 153
styles, 22

Six Sigma
methodology, 348–50
principles, 348–49
and strategic planning, 102

six sigma quality, 348
Skinner, B. F., 41
skip-level meetings, 286–88
S.M.A.R.T. W.A.Y., for setting objectives, 98
social responsibility, in stakeholder analysis, 116
span of control, 4
special cause variation, 438
special projects team, 66–67
stakeholder analysis, 115–17
standardized work, 402
statistical analysis, 427–31
statistical process control (SPC), xiv, 351–55
statistics

advanced methods, 430–31
basic use, 417–23, 427–28

storyboard, 364

strategic fit analysis, 245
strategic goals

deployment to process goals and objectives,
375–76

establishing, 98
strategic objectives

deployment to process goals and objectives,
375–76

setting multiyear, 98
strategic plan deployment, 125–40

action plans, 126–28
organizational performance measurement,

133–37
quality function in, 137–40
resource allocation and deployment, 129–32

strategic plan development and deployment,
91–140

leadership in, 129
management in, 129

strategic planning, 92–103
and Baldrige National Quality Program, 101
barriers to, 102–3
concepts, 93–94
hoshin planning, 95–101
and ISO 9001:2000, 101–2
versus long-range planning, 93
process, 95
scenario planning, 101
and Six Sigma, 102
in TQM, 304–5
traditional, 94–95
training plans, alignment with, 536–38

strategy, 92
and core competencies, 120
marketing, 467

structural variation, 438
suboptimization, 163
suggestion boxes, 489
supplier alliances, 524–27
supplier certification, 523–24
supplier communications, 514–16

methods, 516
supplier improvement, 521–22
supplier logistics, 528–29
supplier partnerships, 524–27
supplier performance, 517–21

metrics, 518–20
tracking, 520–21

supplier performance index (SPI), 520
supplier rating, 513–14, 524
supplier selection, 511–14

criteria, 511–12
supply chain management, 509–69

supplier certification, partnerships, and
alliances, 523–27

supplier communications, 514–16
supplier improvement, 521–22
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supplier logistics, 528–29
supplier performance, 517–21
supplier selection, 511–14

support for change, providing, 35
surveys

analysis and use, 445–46
for collecting customer feedback, 487–89

SWOT analysis, 107–9
system of profound knowledge (Deming), 318–19
system versus process, 372–73
systematic sampling, 424
systems thinking, 153–54

caveats and advantages, 165–66

T

tabular data, 433
tacit knowledge, 200
tactical plans. See action plans
Taguchi, Genichi, quality philosophy, 323
takt time, 401
tally sheet. See check sheet.
Taylor, Frederick, 148
team processes, types, 71–72. See also teams
team selection, 67–68
team-based structure, 7–8
team-building techniques, 71–74
teams, 59–85

benefits to organization, 60
charter, 77
configuration, 61–67
definition, 59
development stages, 68–71
facilitation techniques, 80–82
facilitator, 78, 80–81
feedback, 79–80
groupthink, 85
leader, 78, 82
meetings, 73
members, 78
performance and evaluation, 83–86
preventing problems with, 72–73
problems, dealing with 79–80
problem-solving, 329–69
project, formation, 249–50
reasons for failure, 60–61
rewards and recognition, 84–85
roles and responsibilities, 74–82
setting objectives, 73
sponsor, 82
steering committee, 77–78
structure, 78
types

ad hoc 61–68
cellular teams, 66
process improvement teams, 61–62
self-managed teams, 62–63

special projects team, 66–67
virtual teams, 67
work groups, 64–66

technology
in business environment analysis, 117–19
and communication, 228–35
guidelines, using for improvement, 118
in knowledge management, 203
in training, 562

telephone surveys, 488
temporary parallel organization, 6
temporary teams, 63–64
terms, defining, 102
theories of motivation, 40–42
theory of constraints (TOC), 411–13

principles, 411
theory of variation, 436–40
theory X versus theory Y model (McGregor), 149
theory Z (Ouchi), 149
thinking

critical, 362
lateral, 361–62

third-party audit, 284
third-party standards, miscellaneous, 302–3
360° feedback, 176, 216
throughput, definition, 412
TickIT certification, 302
Toffler, Alvin and Heidi, 461
tools

creativity, 357–65
for evaluating quality system effectiveness,

281–90
for innovation, 357–65
lean, 389–410
management, 155–58
management and planning, basic, 337–43
process improvement, 344–57
for process measurement, 417–23
seven classic quality, 330–37
training needs assessment, 545–46
used under theory of constraints, 413

total productive maintenance (TPM), 399–400
total quality control (TQC), 319, 320
total quality management (TQM), 144–45, 

303–8
benefits of, 305
definition, Juran’s, 322
implementation approaches, 306–7
implementation problems, 307–8
primary elements, 304–5

tracking, project, 263–64
training

competency-based, 554
delivery, methods of, 554–61
differences by organizational level, 548–51
effectiveness, 563–66
evaluation, 563–65
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rationale for ongoing, 566–67
experiential, 556
failure of, causes, 565–66
ineffective, causes of, 565–66
keys to effective, 561–62
management, 549
on-the-job, 549–50, 560–61
quality, reinforcing, 567–68
as quality management tool, 568–69
technology in, 562
timing of, 568

training and development, 533–69
needs analysis, 542–48
training effectiveness and evaluation, 563–69
training materials/curriculum development

and delivery, 548–62
training plans, 536–41

training and education versus individual
development, 569

training needs, assessing, 544–45
caveats, 547–48

training process, 540
training plans, 536–41

alignment with strategic planning and business
needs, 536–38

training program, designing, 551–54
training versus education, 534–36
transactional leadership, 157
transformational leadership, 157
tree diagram, 343

identifying constraints using, 38–39
trend analysis, 431–35

barriers to, 435–36
TRIZ, 363–64

U

unconditional guarantees, 491
understanding, lack of, as roadblock to change, 34
unions, 12
unity of command, 3
unknown, fear of, as organizational roadblock, 35

V

validity of data, 441–44
value stream mapping (VSM), 390

values, 97
See also guiding principles

values, core, and concepts, 146–47
variables control charts, 354
variation

factors affecting, 436
theory of, 436–40
types of, 437–38
understanding, 439

vice president of quality, 178
VIP leadership strategy, 20
virtual corporation, 9–11
virtual teams, 67
visible waste, 395–96
vision statement, creating, 96–97
vision versus mission, in hoshin planning, 95–96
visual management, 392–93
volume buyers, 458–59

W

walkabout, 131
waste, seven types of, 393–94
waste reduction, 393–96
Web site surveys, 488–89
Weber, Max, 149
Weibull distribution, 430
Western Electric Company, 147
wholesale buyer, 458
win–win approach, 43, 48
wisdom

versus knowledge, 201
work, standardized, 402
work breakdown structure (WBS), in project teams,

250–51
work cell, 9, 403
work groups, 64–66
work instructions, 383–85
workbooks, in training, 557–58
workers, 12

skilled versus unskilled, 5
World Wide Web (www), 234
written surveys, 487–88

Z

zero investment improvement (ZII), 400
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