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Preface

Thank you for your interest in McGraw Hill’s The Handbook for Quality
Management.

The original version of the text, first released in 1996 by Quality
Publishing, was written exclusively by Tom Pyzdek. I had the pleasure of
editing a revision released in 2000, which included Six Sigma and Lean
method chapters (written by myself), as well as Bill Dettmer’s Constraint
Management material, which is repeated in this edition. The early editions
sold several thousand copies by the end of 2000, establishing the Handbook
as an essential desktop reference for the quality professional.

The earlier versions relied heavily on the American Society for Quality
(ASQ) body of knowledge for quality managers, even to the extent that
the chapter headings and sub-headings matched those in the body of
knowledge. Although this may have helped those seeking to check off
items they learned, it tended to disrupt the flow of the topics. A main
objective of this edition was the reorganization of the material into more
naturally flowing discussions of the concepts and methods essential to
quality management and operational excellence. For those who want to
use this as a reference for the ASQ CMQ/OE exam, the information is still
in the book, with sample questions at the back, and answers available on
the affiliated website: www.mhprofessional.com/HQM?2

The essential body of knowledge for achieving operational excellence
is heavily influenced by the works of Deming and Juran, most of which
date from the period of 1950 through the mid 1980s. These authors spent
their careers advocating a scientific approach to quality, displacing the
widely held notion that quality assurance inspections prevalent in the
post-war era were sufficient or even credible approaches to achieving
quality.

Over thelast 40 years, the quality management discipline has undergone
steady evolution from internally focused command-and-control to more
proactive, customer-focused functions. The market certainly encouraged
that, as economies shifted from dominance of product-based manufacturers

Xi
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to more heavily depend on service-based solution providers. It seems
reasonable that service economies will naturally tend toward customer-
focus, since much of the service involves direct customer contact.
Feedback can be bitterly honest, yet also quickly addressed (compared
with poor manufacturing quality). Aspects of quality management are
becoming integral to business operations; quality ratings and awards are a
competition, and success is marketed as a sign of commitment to the
customer; innovation is a constant refrain in business journals and even
advertisements; customer surveys are endemic; data is rampant, so
differentiating between real change and random variation becomes a core
competency; and so on. The cost of poor quality is realized in real time as
loss of market share or profitability.

This latest edition expands on the historical notions of Juran’s
quality trilogy to describe business transformation through innovative
customer-driven strategy, meaningful process control using statistics,
and management-sponsored, focused improvements in core products
and services. Deming’s teachings on management responsibilities and
systems are integrated throughout.

The manager in today’s world must implement cost-reducing quality
initiatives that increase market share in spite of competitive forces. This
text seeks to demystify the science of quality management for effective
use and benefit across the organization.

We hope you enjoy it.

Paul Keller



PART I

Business-Integrated
Quality Systems

odern organizations trace their roots to the Indus-
Mtrial Revolution, which provided the impetus for
movement from a tradition of craftsmen to that of

mechanized industries. Rapid advances in mobile power
sources, such as the steam engine, improved transporta-

CHAPTER 1
Organizational Structures

CHAPTER 2

The Quality Function
CHAPTER 3

Approaches to Quality

CHAPTER 4
Customer-Focused
Organizations

tion, gas lighting, advances in metallurgical and chemical processing, and so
on led to both supply of material, methods, and infrastructure and a demand
for business innovation to meet the needs of a growing market. As businesses
grew, smaller (often family-run) businesses were replaced by larger corpora-

tions, who could raise the capital necessary to grow rapidly.

In industrialized countries, organizations changed completely, giving rise to
the bureaucratic form of organization. This organizational form is characterized
by the division of activities and responsibilities into departments managed by
full-time management professionals who had no other source of livelihood

other than the organization.
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Organizational Structures






action-cost theory of a firm (Coase, 1937) postulates that there are

costs associated with market transactions, and organizations pros-
per only when they provide a cost advantage. Examples of these costs
include the cost of discovering market prices, negotiation and contracting
costs, sales taxes and other taxes on exchanges between firms, cost of reg-
ulation of transactions between firms, and so on.

Transaction-cost theory offers a framework for understanding limits on
the size of a firm. As firms grow, it becomes more costly to organize addi-
tional transactions within the firm, called “decreasing returns to manage-
ment.” When the cost of organizing an additional transaction equals the
cost of carrying out the transaction in the open market, growth of the firm
will cease. Of course, these costs are also affected by technology: facsimile
machines (in their day), satellites, computers, and more recently the Inter-
net each altered the cost of organization, impacting the optimal size of the
firm accordingly. Such inventions simultaneously impact the cost of using
external markets, so the relative impact of the technology on market costs
and organization costs determines the overall impact on the organization.
Clearly, the ability to efficiently carry out market transactions, with minimal
bureaucratic overhead, impacts an organization’s usefulness to the market,
and its prosperity and eventual life span.

Organizations exist because they serve a useful purpose. The trans-

General Theory of Organization Structure

Organizations consist of systems of relationships that direct and allocate
resources; therefore the purpose of organization structure is to develop
relationships that perform these functions well. There are several possible
ways in which these relationships can be viewed. The most common is the
reporting relationship view. Here the organization is viewed as an entity
consisting of people who have the authority to direct other people, their
“reports.” In this view the organization appears as a stratified triangle, with
the positions higher in a given strata of the triangle having the authority to
direct the lower positions. In modern organizations, the authority to set
policy and plan strategic direction is vested in the highest level of the

5
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Strategic
apex

Technostructure

Operating core

=

Ficure 1.1 The six basic parts of the organization (Mintzberg and Quinn, 1991).

structure: the strategic apex. The middle line consists of management per-
sonnel who deploy the policy and plan to the operating core (at the bottom
of the structure). Technological expertise and support are provided by
groups of professionals not directly involved in operations. The entire orga-
nization is held together by a common set of beliefs and shared values
known as the organization’s ideology. Figure 1.1 illustrates these ideas.

The Functional/Hierarchical Structure

The traditional organization that results from the above view of the orga-
nization is the functional /hierarchical structure. This is a command and
control structure with ancient military origins. In this type of organiza-
tion, work is divided according to function, for example, marketing, engi-
neering, finance, manufacturing, etc. A stratum within the organization is
given responsibility for a particular function. Work is delegated from top
to bottom within the stratum to personnel who specialize in the function.
An example of the traditional functional hierarchical organization chart is
shown in Fig. 1.2.

A key component of the hierarchal structure is its command and control
elements, facilitated by the theories of scientific management developed by
Frederick Taylor. Taylor believed that management could never effectively
control the workplace unless it controlled the work itself, that is, the specific
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I Top boss ]
[ Staff assistant ]-—
I ]
[ Top boss of accounting ] [ Top boss of engineering I I Top boss of quality I

[ Boss of division A engineering ] I Boss of division B engineering ]

I Division A engineer #1 ] [Division A engineer #2]

Ficure 1.2 Functional/hierarchical organization chart.

tasks performed by the workers to get the job done. Management could
improve the efficiency of work, to the benefit of both management and
workers, by applying the methods of science in (1) selecting the individuals
best suited to a particular job and (2) identifying the optimal way in which
the jobs could be performed. Henry Ford further advanced this de-skilling
of the workforce through production mechanization.

In spite of resistance from craftsmen and machinists, who understood
the value of their knowledge and skill in terms of monetary rewards and
job security, the reduction of work to a series of simple tasks done with
relatively small investment in training is one of the major results of scien-
tific management. The ramifications of these efforts includes better man-
agement oversight, reduced investment in worker training, and easier
replacement of those who did unsatisfactory work (with employee incen-
tives to improve performance). Unfortunately, the de-skilled work is usu-
ally far more boring, leading to a variety of problems such as high levels
of stress and employee turnover.

The legacy of de-skilling is that the workforce is less able to change as
new conditions arise. Whereas a machinist could work for any number of
companies in many industries, machine loaders had limited mobility out-
side their current employer, thus increasing worker demands for job secu-
rity. In the modern era, lack of generalized employee skills can be a major
impediment to a quick reaction to rapidly changing market conditions.
When rapid change creates new tasks, the workers’ previous experience
does not help them adapt to the new circumstance; they must be con-
stantly “retrained.”

Organizationally, the introduction of scientific management perpet-
uated the growth of the bureaucratic form, and increasingly led to larger
and larger organizational support structures. On the technical side,
organizational units were formed to codify the detailed knowledge of
necessary work practices, including manufacturing engineering, industrial
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engineering, quality control, human resources, and cost accounting.
This de-skilling of the workforce creates an increasingly large number of
transactions to manage, which leads in turn to larger bureaucracies and
decreasing returns to management, an issue described earlier by Coase.

The traditional organization structure has come under pressure in
recent years. One problem with the structure is that it tends to produce a
“silo mentality” among those who work in a particular stratum: they tend
to see the company from the perspective of an “accountant” or an “engineer”
rather than from a companywide perspective. This produces a tendency
to optimize their function without regard for the effect on the rest of the
organization—a tendency that produces markedly suboptimal results
when viewed from a holistic perspective. Cooperation is discouraged in
such an organization. In these structures, employees tend to think of their
superiors as their “customers.” The focus becomes pleasing one’s boss
rather than pleasing the external customer. Finally, the top-down arrange-
ment often results in resource allocation that does not optimally meet the
needs of external customers, who are generally served by processes that
cut across several different functions.

Given these problems, one might wonder why such organizations still
dominate the business scene. There are several reasons, chief among them the
comfort level employees have with this model: this has been the dominant
model for decades, so there is an organizational resistance to change. Further-
more, such organizations maximize the development and utilization of spe-
cialized skills. They produce a cost-effective division of labor within the
subprocess (but not necessarily across the system). In many organizations,
particularly larger ones, the functional /hierarchical structure provides econ-
omies of scale for specialized activities. Finally, these organizations provide
clear career paths for specialists. A case in point is the quality function, where
one can enter into the specialty out of high school and potentially advance to
progressively higher positions throughout one’s career.

Matrix Organizations

In a matrix organization the functional hierarchy remains intact but a hor-
izontal cross-functional team structure is superimposed on the functional
hierarchy. The matrix form is depicted in Fig. 1.3.

The matrix form was used extensively in the 1970s as a general method
of organizing work. Most businesses concluded that organizing routine
work in this way was impractical. Still, because of this experience, the
matrix structure is well understood. Also, the matrix did prove to be use-
ful as a method of conducting large, cross-functional projects. To an extent,
the matrix form overcomes the “silo” mentality of the functional hierar-
chy by creating cross-functional teams.

When used for projects, the matrix approach creates structures that
are focused (on the project) and can exist temporarily. In fact, most large,
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A B C D
Project /J\ /J\
A W U U
) ) r
B W, W, O—

Ficure 1.3 Matrix organization structure.

multifunctional quality improvement projects are organized using the
matrix form. This approach to project management organization is dis-
cussed in greater detail in Chap. 15.

Cross-Functional Organization Structure
As discussed earlier, a major problem with the functional /hierarchical struc-
ture is the proliferation of focused, departmental perspectives. This invari-
ably results in neglect of company-wide issues. Cross-functional structures
provide a way of breaking down this mind-set. Figure 1.4 shows the basic
layout of a cross-functional organization structure. Note that the appearance

Function executive

Function | | Function| | Function | | Function

Area of A B c D
concern /L /L /L

Quality () () ()

N () e

Cost L U O—

Cycle R R .

i T

Ficure 1.4 Cross-functional organization structure.
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is similar to that of the matrix structure. However, there are a number of
important differences between matrix and cross-functional structures:

Scope. Cross-functional organizations deal with company-wide issues,
while matrix organizations focus on specific tasks, goals, or projects.

Duration. Matrix organizations are temporary, while cross-functional
organiza-tions are often permanent.

Focus. Cross-functional organizations often deal with external groups
such as customers, society at large, or regulators. Matrix organizations
are typically focused on internal concerns.

Membership. Membership in cross-functional organizations
typically consists of high-level functional executives. Membership
in matrix organizations usually consists of personnel with technical
skills needed to complete a specific task.

Compared with traditional organizations, cross-functional organiza-
tions offer better coordination and integration of work, faster response
times, simplified cost controls, greater use of creativity, and higher job
satisfaction. It should be noted that cross-functional organizations are
an addition to, rather than a replacement for, traditional organizations.

Process- or Product-Based (Horizontal) Organization Structures

Process-based and product-based “horizontal organizations” present an
entirely different focus than traditional organizations. The basis of this
organizational structure is the goal of the work being organized, that is,
the product or service being created. This differs markedly from the tradi-
tional structure, which is based on reporting relationships. An example of
a customer process—focused organization structure is shown in Fig. 1.5,
which is a “patient-focused” labor and delivery process in a hospital.

External
suppliers

Referral

Physician

Pat|ent \

Pharmaceutlcal

supplier /
Clergy

Internal customers External
and suppliers Customers
Pastoral services Environmental
services
Nurse )
Nurse Bllllng Family
Mother and baby
/ B/GYN Lab serwces \
OB/G Transportatlon Support group

3rd-party payer

Ficure 1.5 Patient-focused care-organization structure.



Organizational Structures

The knowledgeable quality manager will immediately recognize the
similarity of Fig. 1.5 to the cause-and-effect diagram. This is a useful anal-
ogy. The “effects” being sought must be clearly defined before the design
of this type of organization can proceed. The “causes” are built into the
organization such that the desired effects can be consistently and econom-
ically produced. Note that the design can accommodate multiple custom-
ers, suppliers, and internal subprocesses; in this example the mother and
baby are the primary customers. The scope is neither internal nor exter-
nal: it embraces the entire process.

Also noteworthy is the complete absence of reporting relationships.
The foundation of this type of organization is work flow, not authority. In
effect, everyone “reports” to the customer. This blurring of lines of author-
ity is a characteristic of this type of organization, which can be a source of
discomfort for those accustomed to the clear chain of command inherent
in traditional organizations. Clearly this involves a significant cultural
change. Another cultural change is the obliteration of the professional ref-
erence group. In functional organizations, professionals (e.g., accountants,
nurses, doctors, engineers) report to and work with others in the same
profession and are often more loyal to their profession than to their
employer. This is changed dramatically in horizontal organizations. The
transition from a traditional management approach to a horizontal struc-
ture must deal explicitly with the cultural aspects of the change.

Horizontal organizations maximize core competencies, rather than
suboptimizing quasi-independent functions. For example, in the patient-
focused-care example several support activities are involved in the delivery
of care (lab services, transportation, etc.). In a traditional organization there
would be a tendency for the laboratory manager to optimize the laboratory,
the transportation manager to optimize transportation, etc. However, in the
horizontal organization the optimization is focused on delivery of care. This
may well result in a perceived “suboptimal” performance of support activ-
ities, if each are (inappropriately) viewed in isolation.

Experience has shown that horizontal organizations have achieved dra-
matically improved efficiencies, compared to traditional hierarchal organi-
zations. One reason is in the intelligent reintegration of work to correct the
disintegrated work practices advocated by Taylor’s scientific management
theories. This segregation of work was done partly in response to condi-
tions that no longer exist: a better-educated workforce combined with
modern technology makes it possible to design integrated processes that
combine related tasks and bring the needed resources under local control.
In addition to improved efficiencies, the new approach to work creates
other welcome results, notably: improved employee morale, increased cus-
tomer satisfaction, and greater supplier loyalty and cooperation.

Table 1.1 summarizes the changing pattern of the marketplace. In
some ways the changing business environment involves a return to the

1
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Was Is

National markets International markets

National competition International competition

Control the business environment Adapt to the environment
rapidly

Homogeneous product Customized product

De-skilled jobs Complex jobs

Product-specific capital Flexible systems

Maintain status quo Continuous improvement

Management by control Management by planning

TaBLe 1.1 The Changing Business Environment

craftsman era of the past: more complex jobs with the resulting need for
workers with a broader repertoire of skills. Other tendencies are continu-
ations of past trends: international markets are the next logical step after
moving from local markets to national markets. In other ways the new
world of business is simply different: modern flexible systems diverge in
fundamental ways from previous systems.

It follows that yesterday’s organizations, which evolved in response to
the realities of the past, might not be suited to the changing reality. In fact,
there is strong evidence to suggest that organizations that do not adapt
will simply disappear. Over 40 percent of the 1979 list of the Fortune 500
had disappeared by 1990 (Peters, 1990). The organizations that have man-
aged to progress have not stood still.

Forms of Organization

In addition to describing organizations in terms of their structures, Mint-
zberg (1994) also describes them in terms of forms. Mintzberg proposes a
framework of five basic forms of organization:

1. The Machine Organization. Classic bureaucracy, highly formalized,
specialized, and centralized, and dependent largely on the stan-
dardization of work processes for coordination. Common in stable
and mature industries with mostly rationalized, repetitive operat-
ing work (as in airlines, automobile companies, retail banks).

2. The Entrepreneurial Organization. Nonelaborated, flexible structure,
closely and personally controlled by the chief executive, who coor-
dinates by direct supervision. Common in start-up and turn-
around situations as well as in small business.

3. The Professional Organization. Organized to carry out the expert work
in relatively stable settings, hence emphasizing the standardization
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of skills and the pigeonholing of services to be carried out by rather
autonomous and influential specialists, with the administrators
serving for support more than exercising control; common in hospi-
tals, universities, and other skilled and craft services.

. The Adhocracy Organization. Organized to carry out expert work in
highly dynamic settings, where the experts must work coopera-
tively in project teams, coordinating the activities by mutual
adjustment, in flexible, usually matrix forms of structure; found in
“high technology” industries such as aerospace and in project
work such as filmmaking, as well as in organizations that have to
truncate their more machinelike mature operations in order to
concentrate on product development.

. The Diversified Organization. Any organization split into semi-autono-
mous divisions to serve a diversity of markets, with the “headquar-
ters” relying on financial control systems to standardize the outputs
of the divisions, which tend to take on the machine form.

13
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The Quality Function






according to functional specializations, for instance, marketing,

engineering, purchasing, manufacturing. Conceptually, each func-
tion performs an activity essential in delivering value to the customer. In
the past, these activities were performed sequentially. As shown in Fig. 2.1,
Shewhart, Deming, and Juran all depict these activities as forming a circle
or a spiral, where each cycle incorporates information and knowledge
acquired during the previous cycle.

ﬁ s discussed in Chap. 1, organizations are traditionally structured

Juran Trilogy

Juran and Gryna (1988, p. 2.6) define the quality function as “the entire col-
lection of activities through which we achieve fitness for use, no matter
where these activities are performed.” Quality is thus influenced by, if not
the responsibility of, many different departments. In most cases, the quality
department serves a secondary, supporting role. While the quality depart-
ment is a specialized function, quality activities are dispersed throughout
the organization. The term “quality function” applies to those activities,
departmental and companywide, that collectively result in product or ser-
vice quality. An analogy can be made with the finance department. Even
though many specialized finance and accounting functions are managed by
the finance department, every employee in the organization is expected to
practice responsible management of his or her budgets and expenditures.

Juran and Gryna (1988) grouped quality activities into three catego-
ries, sometimes referred to as the Juran trilogy: planning, control, and
improvement. Quality planning is the activity of developing the products
and processes required to meet customers’ needs. It involves a number of
universal steps (Juran and DeFeo, 2010):

¢ Define the customers.
¢ Determine the customer needs.

* Develop product and service features to meet customer needs.

* Develop processes to deliver the product and service features.

Transfer the resulting plans to operational personnel.

17
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Ficure 2.1
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Quality control is the process used by operational personnel to ensure
that their processes meet the product and service requirements (defined
during the planning stage). It is based on the feedback loop and consists
of the following steps:

¢ Evaluate actual operating performance.
* Compare actual performance with goals.

e Act on the difference.

Quality improvement aims to attain levels of performance that are
unprecedented—Ilevels that are significantly better than any past level.
The methodologies recommended for quality improvement efforts utilize
Six Sigma project teams, as described in Part IV. Notably, whereas earlier
version of Juran’s Quality Handbook did not specifically advocate cross-
functional project-based teams for quality improvement efforts, the most
recent sixth edition (2010) clearly prescribes their use.

The mission of the quality function is company-wide quality manage-
ment. Quality management is the process of identifying and administer-
ing the activities necessary to achieve the organization’s quality objectives.
These activities will fall into one of the three categories in Juran’s trilogy.

Since the quality function transcends any specialized quality depart-
ment, extending to all of the activities throughout the company that affect
quality, the primary role in managing the quality function is exercised by
senior leadership. Only senior leadership can effectively manage the nec-
essary cross-functional activities.

As the importance of quality has increased, the quality function has
gained prominence within the organizational hierarchy. Figure 2.2 presents

President
VP VP VP VP VP
marketing finance quality engineering production
Reliability QC Quality Inspection Suupa;?iltler
engineering engineering assurance and test gontrgll

Ficure 2.2 Quality within a traditional organization chart.
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a prototypical modern organization chart for a hypothetical large manu-
facturing organization.

In this traditional structure, the quality specialists have no more than
a secondary responsibility for most of the important tasks that impact
quality. Table 2.1 lists the major work elements normally performed by
these specialized departments.

Because the traditional, functionally specialized hierarchy creates a
“silo mentality,” each functional area tends to focus on its own function,
often to the detriment of cross-functional concerns like quality. This is
not a failing of the workforce, but a predictable result of the system in
which these people work. The situation will not be corrected by exhorta-
tions to think or act differently. It can only be changed by modifying the
system itself.

Several alternative organizational approaches to deal with the prob-
lems created by the traditional structure have already been discussed. The
cross-functional organization is, as of this writing, the most widespread
alternative structure. Quality “councils” or “steering committees” are cross-
functional teams that set quality policy and, to a great extent, determine
the role of the quality specialists in achieving the policy goals. The steer-
ing committee makes decisions regarding the totality of company
resources (including those assigned to other functional areas) to be
devoted to quality planning, improvement, and control.

Quality concerns must be balanced with other organizational concerns,
such as market share, profitability, and development of new products and

Reliability Establish reliability goals; Reliability apportionment; Stress
Engineering analysis; Identification of critical parts; Failure Modes & Effects

Analysis (FMEA); Reliability prediction; Design review; Supplier
selection; Control of reliability during manufacturing; Reliability
testing; Failure reporting and corrective action system

Quality Process capability analysis; Quality planning; Establishing
Engineering quality standards; Test equipment and gage design; Quality

troubleshooting; Analysis of rejected or returned material;
Special studies (measurement error, etc.)

Quality Write quality procedures; Maintain quality manual; Perform
Assurance quality audits; Quality information systems; Quality certification;

Training; Quality cost systems

Inspection & Test In-process inspection and test; Final product inspection and test;

Receiving inspection; Maintenance of inspection records; Gauge
calibration

Vendor Quality Preaward vendor surveys; Vendor quality information systems;

Vendor surveillance; Source inspection

TaBLE 2.1 Quality Work Elements
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services. Customer concerns must be balanced with the concerns of inves-
tors and employees. The senior leadership, consisting of top management
and the board of directors, must weigh all of these concerns and arrive at a
resource allocation plan that meets the needs of all stakeholders in the orga-
nization. The unifying principle for all stakeholders is the organization’s
purpose.

There are two basic ways to become (or remain) competitive: achieve
superior perceived quality by developing a set of product specifications
and service standards that more closely meet customer needs than com-
petitors; and achieve superior conformance quality by being more effec-
tive than your competitors in conforming to the appropriate product
specifications and service standards. These are not mutually exclusive;
excellent companies do both simultaneously.

Research findings indicate that achieving superior perceived quality
(that is, as perceived by customers), provides three options to a business—
all of which are favorable to its competitiveness (Buzzell and Gale, 1987):

* You can charge a higher price for your superior quality and thus
increase profitability.

* You can charge a higher price and invest the premium in R&D,
thus ensuring higher perceived quality and greater market share
in the future.

* You can charge the same price as your competitor for your superior
product, building market share. Increased market share, in turn,
means volume growth and rising capacity utilization (or capacity
expansion), allowing you to lower costs (or increase profit).

Research also suggests additional benefits to companies that provide
superior perceived quality, including higher customer loyalty; more repeat
purchases; and lower marketing costs. Achieving superior conformance
quality provides two key benefits:

¢ Lower cost of quality than competitors, which translates to lower
overall cost.

* Since conformance quality is a factor in achieving perceived
quality, it leads to the perceived quality benefits listed above.

Customer “satisfaction” does not simply happen; it is an effect. Qual-
ity is one important cause of the customer satisfaction effect, along with
price, convenience, service, and a host of other variables. Quality and cus-
tomer satisfaction are not synonyms; the former causes the latter. Gener-
ally businesses do not seek customer satisfaction as an end in itself. The
presumption is that increased customer satisfaction will lead to higher
revenues and higher profits, at least in the long term. This presumption
has been validated by numerous studies, including the Profit Impact of
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Ficure 2.3 Customer satisfaction and sales.

Market Strategy (PIMS) studies (Buzzell and Gale, 1987). Since 1972 the
PIMS Program, working with a database of 450 companies and 3000 busi-
ness units, has developed a set of principles for business strategy based on
the actual experiences of businesses. The principles drawn from this data-
base provide a foundation for situation-specific analysis that managers
perform to arrive at good decisions. The PIMS research indicates that qual-
ity is the major driver behind customer satisfaction, which in turn impacts
a wide variety of other measures of organizational success. Figure 2.3, based
on actual customer data, illustrates one important relationship: the percent-
age of customers who recommend the purchase of the firm’s products or
services to others.

Based on data such as these, and the relationships between such data
and other measures of business success, the PIMS authors concluded:
“The Customer is KING!” To best serve customers, the successful quality
program will apply specific principles, techniques, and tools to better
understand and serve their firm’s royalty—the customer.

Business Functions

There are many related business functions within the organization that
involve the quality mission in a significant capacity but which are not
properly considered “quality functions.”

Safety

A safety problem arises when a product, through use or foreseeable mis-
use, poses a hazard to the user or others. Clearly, the optimal approach to
address safety issues is through prevention. Product and process-design
review activities should include safety as a primary focus. Safety is quite

3
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simply a conformance requirement. The quality professional’s primary
role is the creation of systems for the prevention and detection of safety
problems caused by nonconformance to established requirements, and
development of systems for controlling the traceability of products that
may have latent safety problems that might be discovered at a future date,
or that may develop these problems as the result of unanticipated product
usage.

There are a myriad of government agencies that are primarily con-
cerned with safety, including the Consumer Product Safety Commission
(CPSC), which deals with the safety of consumer products; the Defense
Nuclear Facilities Safety Board Office of Environment, Safety, and Health;
the Center for Food Safety and Applied Nutrition; the Mine Safety and
Health Administration; the Occupational Safety and Health Administra-
tion (OSHA); the Office of System Safety; and the Defense Nuclear Facilities
Safety Board, among others.

Regulatory Issues

For many years the fastest growing “industry” in the United States has
been federal regulation of business. The U.S. Small Business Administra-
tion estimated that compliance with federal regulations alone consumed
$1.75 trillion dollars in 2008 (Crain and Crain, 2010), or approximately
13 percent of 2008 GDP. Each year over 150,000 pages of new regulations
are issued by government agencies. The quality manager will almost cer-
tainly be faced with regulatory compliance issues in his or her job. In some
industries, compliance may be the major component of the quality man-
ager’s job.

Product Liability

The subject of quality and the law is also known as product liability. While
the quality manager isn’t expected to be an expert in the subject, the qual-
ity activities bear directly on an organization’s product liability exposure
and deserve the quality manager’s attention. To understand product lia-
bility, one must first grasp the vocabulary of the subject. Table 2.2 presents
the basic terminology (Thorpe and Middendorf, pp. 20-21).

There are three legal theories involved in product liability: breach of
warranty, strict liability in tort, and negligence. Two branches of law deal
with these areas, contract law and tort law.

A contract is a binding agreement for whose breach the law provides a
remedy. Key concepts of contract law relating to product liability are those
of breach of warranty and privity of contract.

Breach of warranty can occur from either an express warranty or an
implied warranty. An express warranty is a part of the basis for a sale: the
buyer agreed to the purchase on the reasonable assumption that the
product would perform in the manner described by the seller. The seller’s
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Assumption The legal theory that a person who is aware of a danger and its extent

of risk and knowingly exposes himself to it assumes all risks and cannot recover
damages, even though he is injured through no fault of his own.

Contributory Negligence of the plaintiff that contributes to his injury and at common law

negligence ordinarily bars him from recovery from the defendant although the defendant
may have been more negligent than the plaintiff.

Deposition The testimony of a witness taken out of court before a person authorized to
administer oaths.

Discovery Procedures for ascertaining facts prior to the time of trial in order to

eliminate the element of surprise in litigation.

Duty of care

The legal duty of every person to exercise due care for the safety of others
and to avoid injury to others whenever possible.

Express
warranty

A statement by a manufacturer or seller, either in writing or orally, that his
product is suitable for a specific use and will perform in a specific way.

Foreseeability

The legal theory that a person may be held liable for actions that result in
injury or damage only when he was able to foresee dangers and risks that
could reasonably be anticipated.

Great care The high degree of care that a very prudent and cautious person would
undertake for the safety of others. Airlines, railroads, and buses typically
must exercise great care.

Implied An automatic warranty, implied by law, that a manufacturer’s or dealer’s

warranty product is suitable for either ordinary or specific purposes and is reasonably
safe for use.

Liability An obligation to rectify or recompense for any injury or damage for which the
liable person has been held responsible or for failure of a product to meet a
warranty.

Negligence Failure to exercise a reasonable amount of care or to carry out a legal duty
that results in injury or property damage to another.

Obvious peril The legal theory that a manufacturer is not required to warn prospective
users of products whose use involves an obvious peril, especially those that
are well-known to the general public and that generally cannot be designed
out of the product.

Prima facie Such evidence as by itself would establish the claim or defense of the party
if the evidence were believed.

Privity A direct contractual relationship between a seller and a buyer. If A
manufactures a product that is sold to dealer B, who sells it to consumer C,
privity exists between A and B and between B and C, but not between
A and C.

Proximate The act that is the natural and reasonably foreseeable cause of the harm or

cause event that occurs and injures the plaintiff.

Reasonable The degree of care exercised by a prudent person in observance of his legal

care duties toward others.

Res ipsa The permissible inference that the defendant was negligent in that “the

loquitur thing speaks for itself” when the circumstances are such that ordinarily the

plaintiff could not have been injured had the defendant not been at fault.

TaBLe 2.2 Fundamental Legal Terminology
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Standard of

The legal theory that a person who owes a legal duty must exercise the

reasonable same care that a reasonably prudent person would observe under similar

prudence circumstances.

Strict liability The legal theory that a manufacturer of a product is liable for injuries due

in tort to product defects, without the necessity of showing negligence of the
manufacturer.

Subrogation The right of a party secondarily liable to stand in the place of the creditor

after he has made payment to the creditor and to enforce the creditor’s right
against the party primarily liable in order to obtain indemnity from him.

A wrongful act or failure to exercise due care, from which a civil legal action
may result.

TaBLe 2.2 Fundamental Legal Terminology (Continued)

statement need not be written for the warranty to be an express war-
ranty; his mere statement of fact is sufficient. An implied warranty is a
warranty not stated by the seller, but implied by law. Certain warranties
result from the simple fact that a sale has been made. One of the most
important of the attributes guaranteed by an implied warranty is that of
fitness for normal use. The warranty is that the product is reasonably
safe.

Privity of contract means that a direct relationship exists between
two parties, typically buyer and seller. At one time manufacturers were
not held liable for products purchased from vendors or sold to a con-
sumer through a chain of wholesalers, dealers, etc. Manufacturers
were treated as third-party assignees and said to be not in privity with
the end user. This concept began to deteriorate in 1905 when courts
began to permit lawsuits against sellers of unwholesome food, whether
or not they were negligent, and against original manufacturers,
whether or not they were in privity with the consumers. The first rec-
ognition of strict liability for an express warranty without regard to
privity was enunciated by a Washington court in 1932 in a case involv-
ing a Ford Motor Company express warranty that their windshields
were “shatterproof.” When the windshield shattered and injured a
consumer, the court allowed the suit against Ford, ruling that even
without privity the manufacturer was responsible for the misrepresen-
tation, even if the misrepresentation was done innocently.

Under the rule of strict liability an innocent consumer who knows
nothing about disclaimers and the requirement of giving notice to a man-
ufacturer with whom he did not deal cannot be prevented from suing. The
rule avoids the technical limits of privity, which can create a chain of law-
suits back to the party that originally put the defective product into the
stream of commerce. The seller (whether a salesman or manufacturer) is
liable even though he has been careful in handling the product and even
if the consumer did not deal directly with him.
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The first case to apply this modern rule was Greenman vs. Yuba Power
Products, Inc., in California in 1963. A party, Mr. Greenman, was injured
when a work piece flew from a combination power tool purchased for
him by his wife two years prior to the injury. He sued the manufacturer
and produced witnesses to prove that the machine was designed with
inadequate set screws.

The manufacturer, who had advertised the power tool as having “rug-
ged construction” and “positive locks that hold through rough or preci-
sion work” claimed that it should not have to pay money damages because
the plaintiff had not given it notice of breach of warranty within a reason-
able time as required. Furthermore, a long line of California cases had
held that a plaintiff could not sue someone not in privity with him unless
the defective product was food.

The court replied that this was not a warranty case but a strict liability
case. The decision stated that any “manufacturer is strictly liable ... when
an article he placed on the market, knowing that it is to be used without
inspection for defects, proves to have a defect that causes injury to a
human being.”

The concept of strict liability was a turning point for both the con-
sumer movement and quality control. The use of effective, modern qual-
ity control methods became a matter of paramount importance. The
concept is also called strict liability in tort, which is virtually synonymous
with the common usage of the term “product liability.” A tort is a wrong-
ful act or failure to exercise due care resulting in an injury, from which
civil legal action may result. Tort law seeks to provide compensation to
people who suffer loss because of the dangerous or unreasonable actions
of others.

A related concept is that of negligence. Negligence occurs when one per-
son fails to fulfill a duty owed to another or fails to act with due care. There
are two elements necessary to establish negligence: a standard of care rec-
ognized by law, and a breach of the duty or requisite care. Also, the breach
of duty must be the proximate cause of the harm or injury. The accepted
standard of care is that of the “reasonable person.” The court must measure
the action of the parties involved relative to the actions expected from an
imaginary reasonable person. To muddy the waters further, the court must
weigh the risk or danger of the situation against the concept of “reasonable
risk.” Clearly, these concepts are far from cut and dried.

The case cited above, and many other developments since, have
resulted in a feature that is unique to product liability law: namely, the con-
duct of the manufacturer is irrelevant.

The plaintiff in a product liability suit need not prove that the manufac-
turer failed to exercise due care; he need show only that the product was
the proximate cause of harm, and that it was either defective or unreason-
ably dangerous. This is what is meant by “strict liability.” In a sense, it is
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the product that is on trial and not the manufacturer. There are several
areas in which engineering and management are vulnerable, including
design; manufacturing and materials; packaging, installation, and appli-
cation; and warnings and labels.

Designs that create hidden dangers to the user, designs that fail to
comply with accepted standards, designs that exclude necessary safety
features or devices, or designs that don’t properly allow for possible
unsafe misuse or abuse that is reasonably foreseeable to the designer are
all suspect. Quality control includes design review as one of its major
elements, and all designs should be carefully evaluated for these short-
comings. As always, the concept of reasonableness applies in all its
ambiguity.

The application of quality control principles to manufacturing, materi-
als, packaging, and shipping is probably the best protection possible
against future litigation. Defect prevention is the primary objective of
quality control and the defect that isn’t made will never result in loss or
injury. Bear in mind, however, a defect in quality control is usually defined
as a non-conformance to requirements. There is no such definition in the
law. Legal definitions of a defect are based on the concept of reasonable-
ness and the need to consider the use of the product.

Environmental Issues Relating to the Quality Function

The primary connection between environmental issues and the quality
function is the ISO 14000 standard, which covers six areas:
Environmental management systems

Environmental auditing

Environmental performance evaluation

Environmental labeling

S e

Life-cycle assessment

6. Environmental aspects in product standards

The 14000 series standard mirrors the ISO 9001 quality standard in requir-
ing a policy statement, top-down management commitment, document
control, training, corrective action, management review, and continual
improvement. Plans call for integrating ISO 9000 and ISO 14000 into one
management standard that will also include health and safety. It is possi-
ble that eventually a single audit will cover both ISO 9000 and ISO 14000.
ISO 14001—the environmental management system (EMS) specification—
is intended to be the only standard establishing requirements against
which companies will be audited for certification. The standard does not
set requirements for results, only for the continuous improvement of a
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company’s EMS. ISO 14001 is not a requirement; it is voluntary. ISO 14001
is a systems-based standard that gives companies a blueprint for man-
aging their impact on the environment.

The requirements fall into five main areas:

Senior management shall articulate the company’s environmental
policy. The policy will include commitments toward pollution
prevention and continuous improvement of the EMS. The policy
will be available to the public.

Consistent with the environmental policy, you shall establish and
maintain procedures to identify significant environmental aspects
and their associated impacts. Procedures should include legal and
other requirements. Objectives and targets will alsobe documented,
including continual improvement and pollution prevention.

Each employee’s role and position must be clearly defined, and all
employees must be aware of the impact of their work on the
environment. Employees shall be adequately trained.

The EMS should be set up to facilitate internal communication. To
that end, all relevant documentation should be easily available
and usable, in either print or electronic form.

Organizations must continually monitor and document their
environmental effects and periodically review them to ensure
continual improvement and the effectiveness of the EMS.
Management is responsible for an internal review of the EMS on a
regular basis.
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were focused on the command and control aspects inherent to the

functional hierarchy organizational structure. The efforts of Taylor
to both standardize and simplify work at least made this possible, if not
enforced its legitimacy. In the aftermath of WWII, American business had
extended control backward to the sources of supply and forward to the
distribution and merchandising. To the extent that organizations suc-
ceeded in this endeavor, they reduced uncertainty in their environments
and gained control over critical elements of their business.

Internal quality practices were largely associated with off-line inspec-
tion by trained quality inspectors, assigned to a Quality Control depart-
ment. Operational personnel were responsible for their assigned functions,
such as production; inspectors were responsible for ensuring conformance
of the product to the customer requirement, usually just before the prod-
uct was shipped to the customer. Although Shewhart had developed the
statistical control chart in the 1920s, its use in industry was dwarfed by
inspection sampling plans that better fit this organizational model. These
sampling plans had become established as MIL-STD 105, a requirement of
military suppliers, which had made them the de facto standard through-
out the war years for all suppliers.

Unlike that of most of the industrialized world, the American infra-
structure was undamaged by the war. While the rest of the world rebuilt,
shortages were endemic, and American suppliers ramped up production
to fill the void, resulting in a period of prosperity and profitability that
further enforced the perception of well-designed, or at least adequate,
systems. In reality, quality levels were poor, as is often the case during
shortages (Juran, 1995).

By the late 1970s, however, market influences emerged to challenge
the status quo, including (Juran, 1995):

Traditional quality programs for the most of the twentieth century

¢ The growth of consumerism
¢ The growth of litigation over quality
¢ The growth of government regulation of quality

e The Japanese quality revolution

3
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Deming'’s Approach
Deming is probably best known for his theory of management as embod-
ied in his 14 points. According to Deming, “The 14 points all have one
aim: to make it possible for people to work with joy.” The 14 points are:

1.

10.

11.

Create constancy of purpose for the improvement of product and
service, with the aim to become competitive, stay in business, and
provide jobs.

. Adopt the new philosophy of cooperation (win-win) in which

everybody wins. Put it into practice and teach it to employees,
customers, and suppliers.

. Cease dependence on mass inspection to achieve quality. Improve

the process and build quality into the product in the first place.

. End the practice of awarding business on the basis of price tag

alone. Instead, minimize total cost in the long run. Move toward a
single supplier for any one item, on a long-term relationship of
loyalty and trust.

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

planning, or any activity. This will improve quality and productiv-
ity and thus constantly decrease costs.

Institute training for skills.

Adopt and institute leadership for the management of people, rec-
ognizing their different abilities, capabilities, and aspirations. The
aim of leadership should be to help people, machines, and gadgets
do a better job. Leadership of management is in need of overhaul,
as well as leadership of production workers.

. Eliminate fear and build trust so that everyone can work effec-

tively.

. Break down barriers between departments. Abolish competition

and build a win-win system of cooperation within the organiza-
tion. People in research, design, sales, and production must work
as a team to foresee problems of production and use that might be
encountered with the product or service.

Eliminate slogans, exhortations, and targets asking for zero defects
or new levels of productivity. Such exhortations only create adver-
sarial relationships, as the bulk of the causes of low quality and
low productivity belong to the system and thus lie beyond the
power of the workforce.

Eliminate numerical goals, numerical quotas, and management
by objectives. Substitute leadership.
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12. Remove barriers that rob people of joy in their work. This will
mean abolishing the annual rating or merit system that ranks peo-
ple and creates competition and conflict.

13. Institute a vigorous program of education and self-improvement.

14. Put everybody in the company to work to accomplish the trans-
formation. The transformation is everybody’s job.

These principles clearly define responsibilities for management, many
of which were contradicted by the traditional functional hierarchy struc-
ture, as well as its command and control tendencies.

Deming also described a system of “profound knowledge.” Deming’s
system of profound knowledge consists of four parts: appreciation for a
system, knowledge about variation, theory of knowledge, and psychology.

A system is a network of interdependent components that work
together to accomplish the aim of the system. The system of profound
knowledge is itself a system. The parts are interrelated and cannot be
completely understood when separated from one another. Systems must
be managed. The greater the interdependence of the various system com-
ponents, the greater the need for management. In addition, systems
should be globally optimized; global optimization cannot be achieved by
optimizing each component independent of the rest of the system.

Systems can be thought of as networks of intentional cause-and-effect
relationships. However, most systems also produce unintended effects. Iden-
tifying the causes of the effects produced by systems requires understand-
ing of variation—part 2 of Deming’s system of profound knowledge.
Without knowledge of variation people are unable to learn from experi-
ence. There are two basic mistakes made when dealing with variation:
(1) reacting to an outcome as if it were produced by a special cause, when
it actually came from a common cause, and (2) reacting to an outcome as
if it were produced by a common cause, when it actually came from a
special cause. The terms special cause and common cause are operationally
defined by the statistical control chart, discussed in detail in Chap. 9.

Deming’s theory of profound knowledge is based on the premise that
management is prediction. Deming, following the teachings of the phi-
losopher C. I. Lewis (1929), believed that prediction is not possible with-
out theory. Deming points out that knowledge is acquired as one makes a
rational prediction based on theory, then revises the theory based on com-
parison of prediction with observation. Knowledge is reflected in the new
theory. Without theory, there is nothing to revise, that is, there can be no
new knowledge, no learning. The process of learning is operationalized
by Deming’s Plan-Do-Study-Act cycle (a modification of Shewhart’s Plan-
Do-Check-Act cycle). It is important to note that information is not knowl-
edge. Mere “facts” in and of themselves are not knowledge. Knowing
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what the Dow Jones Industrial Average is right now, or what it has been
for the last 100 years, is not enough to tell us what it will be tomorrow.

Psychology is the science that deals with mental processes and behav-
ior. In Deming’s system of profound knowledge, psychology is important
because it provides a theoretical framework for understanding the differ-
ences between people, and provides guidance in the proper ways to moti-
vate them.

Total Quality Control In Japan

Japan is well-known for replacing its old reputation for terrible quality with a
new reputation for excellence. The system they employed to accomplish this
impressive feat is a uniquely Japanese version of a system that originated in
America known as total quality control (TQC). TQC is a system of specialized
quality control activities initially developed by Feigenbaum (1951, 1983). The
Japanese took Feigenbaum’s American version of quality control (which was
very much a continuation of the scientific management approach) and made
it their own. The Japanese rendition of TQC is described by Ishikawa (1985)
as a “thought revolution in management,” drawing heavily on contributions
of American quality experts, especially Walter A. Shewhart, W. Edwards
Deming, and Joseph M. Juran. However, there are some elements of the
Japanese system that are purely Japanese in character. The thought revo-
lution involves a transformation in six categories (Ishikawa, 1985):

1. Quality first—not short-term profit first.

Management that stresses “quality first” can gain customer con-
fidence step-by-step, resulting in a gradual increase in company
sales with longer-term improvement to profitability and manage-
ment stability. A company following the principle of “profit first,”
may obtain a quicker profit but will be unable to sustain competi-
tiveness for longer periods of time.

2. Consumer orientation—not producer orientation. Ishikawa stressed
thinking in terms of another party’s position: listen to their opinions
and act in a way respectful to their views.

3. The next process is your customer—breaking down the barrier of
sectionalism.

Especially within highly structured (functionally based) organi-
zations, this approach is needed to drive company-wide quality
and overcome silo-based mentality (i.e., each department looking
after its own best interests). The company as a whole must look at
its processes for delivering customer value, rather than a depart-
ment or section separately.

4. Using facts and data to make presentations—utilization of statisti-
cal methods.
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The importance of facts must be clearly recognized. Facts, in
contrast to opinions, can be translated into data. If data are accurate,
they can be analyzed using statistical methods and engineering or
management models. This, in turn, forms the basis of decisions.
Such decisions will, in the long run, prove to be better than deci-
sions made without this process, that is, the decisions will produce
results that more closely match management’s goals.

5. Respect for humanity as a management philosophy—full participa-
tory management. When management decides to make company-
wide quality its goal, it must standardize all processes and procedures
and then boldly delegate authority to subordinates. The funda-
mental principle of successful management is to allow subordinates
to make full use of their ability. The term humanity implies auton-
omy and spontaneity. People are different from animals or
machines. They have their own minds, and they are always think-
ing. Management based on humanity is a system of management
that lets the unlimited potential of human beings blossom.

6. Cross-functional management.

From the perspective of companywide goals, the main func-
tions are quality assurance, cost control, quantity control, and
personnel control. The company must establish cross-functional
committees to address these section-spanning issues. The com-
mittee chair should be a senior managing director. Committee
members are selected from among those who hold the rank of
director or above.

At the time, cross-functional management was a uniquely Japanese
feature of quality management, requiring a fundamental modification of
the bureaucratic (functional hierarchy) model of traditional organizations.
It has long been known that this form of organization, sometimes called
the “chimney stack model,” results in isolation of the various functions
from one another. This in turn results in parochialism and other behavior
that, while optimal for a given function, is detrimental to the system as a
whole. Most business texts address this problem superficially at best. The
Japanese developed a formal approach for dealing with it, which is often
referred to as cross-functional management (GOAL/QPC, 1990).

Another feature of the Japanese approach to management was the
concentration on the “core business.” The core business is the essence of
what the company does; for example, Toyota might identify their core as
the production of personal transportation vehicles. The company strives
to provide a sense of family and belonging for full-time core employees.
Lifelong service to the employer is expected, and the employer demon-
strates similar loyalty to the employee, for example by providing lifelong
job security.

3
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How is this possible? After all, the normal business cycle rises and
falls periodically and a company that is adequately staffed for peak pro-
duction is overstaffed when production downturns occur. The Japanese
manage to provide security in good times and bad in a number of ways.
One is by massive outsourcing of non-core business activities to suppli-
ers. It is not unusual to find as much as 80 percent of the value of the
finished product in purchased materials. Another is by making use of a
large buffer of part-time employees. In some Japanese companies as
many as 50 percent of their employees during peak production periods
are part-time workers.

Prevailing wisdom in America would suggest that this strategy
would result in a great increase in uncertainty and an overall decline in
quality. in Japan, however, suppliers are very tightly controlled using
a system known as Keiretsu. Suppliers within the Keiretsu often have
board members from the parent company, and from other members of
the Keiretsu. Unlike American businesses, which tend to deal with
their suppliers at arm’s length, parent companies play a very active
role in the affairs of their suppliers. While in the USA a firm might
regularly appraise the quality of the product delivered by a supplier,
in Japan the parent would also carefully evaluate how the product was
made. If appropriate, the parent would suggest better, more economi-
cal ways to produce the product. Parent companies provide larger,
longer-term contracts than their American counterparts, and they often
demand steady price decreases. The supplier might be expected to
become “dedicated” to its parent, providing product only to the parent
and not to competitors. Continuous improvement in quality, cost, and
delivery is expected of all Japanese suppliers, just as it is expected
from the employees.

KAIZEN™ (a trademark of the KAIZEN Institute, Ltd.) is a philoso-
phy of continuous improvement, a belief that all aspects of life should be
constantly improved. In Japan, where the concept originated, KAIZEN
applies to all aspects of life, not just the workplace. In America the term is
usually applied to work processes.

The KAIZEN approach focuses on ongoing incremental improve-
ment that involves all stakeholders. Over time these small improve-
ments produce changes every bit as dramatic as the “big project”
approach. KAIZEN does not concern itself with changing fundamental
systems, but seeks to optimize existing systems.

All employees in an organization have responsibilities for two aspects
of quality: process improvement and process control. Control involves
taking action on deviations to maintain a given process state. In the
absence of signals indicating that the process has gone astray, control is
achieved by adhering to established standard operating procedures
(SOPs). In contrast, improvement requires experimentally modifying the
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Top management| Innovation

Middle management Kaizen

Supervisors

Workers Maintenance

Ficure 3.1 Responsibility for KAIZEN and KAIZEN'’s role in process improvement
(Imai, 1986).

process to produce better results through innovation and KAIZEN. When
an improvement has been identified, the SOPs are changed to reflect the
new way of doing things. Imai (1986) illustrates the job responsibilities as
shown in Figure 3.1.

The figure illustrates both the shared responsibility and the limited role
of KAIZEN in excluding radical innovations (sometimes referred to as
reengineering). More detailed responsibilities for KAIZEN are provided
in Table 3.1.

Another rather considerable contribution from post-war Japan is the
set of lean practices documented by Taiichi Ohno of Toyota. The lean
methods are sometimes referred to as the Toyota Production System
(due to their origins), and include principles and methodologies for
improving cycle times and quality through the elimination of waste
(also known by its Japanese name of muda). Lean distinguishes between
activities that create value, and those that don’t, with the objective to
improve cycle times and efficiencies, reduce waste of resources, and
increase value to the customer.

Taiichi Ohno of Toyota defined the following five types of waste
(Womack and Jones (1996) added the sixth):

1. Errors requiring rework. (Rework refers to any activity required to
fix or repair the result of another process step. In service processes,
management intervention to resolve a customer complaint may be
considered rework.)

2. Work with no immediate customer, either internal or external,
resulting in work in progress or finished goods inventory.

3. Unnecessary process steps.
4. Unnecessary movement of personnel or materials.

5. Waiting by employees as unfinished work in an upstream process
is completed.

6. Design of product or processes that do not meet the customer’s
needs.
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Top management e Be determined to introduce KAIZEN as a corporate strategy

e Provide support and direction for KAIZEN by allocating
resources

e Establish policy for KAIZEN and cross-functional goals
e Realize KAIZEN goals through policy deployment and audits
e Build systems, procedures, and structures conducive to KAIZEN

Middle management and e Deploy and implement KAIZEN goals as directed by top
staff management through policy deployment and cross-functional
management

e Use KAIZEN in functional capabilities
e Establish, maintain, and upgrade standards

* Make employees KAIZEN-conscious through intensive training
programs

¢ Help employees develop skills and tools for problem solving

Supervisors e Use KAIZEN in functional roles
e Formulate plans for KAIZEN and provide guidance to workers
e Improve communication with workers and sustain high morale

e Support small group activities (such as quality circles) and the
individual suggestion system

* Introduce discipline in the workshop
e Provide KAIZEN suggestions

Workers e Engage in KAIZEN through the suggestion system and small
group activities
* Practice discipline in the workshop

e Engage in continuous self-development to become better
problem solvers

e Enhance skills and job performance expertise with cross-

education

From Imai (1986).

TaeLe 3.1 Hierarchy of Kaizen Involvement

Value is the opposite of waste, and may be identified by considering:

1. Is this something the customer is willing to pay for?

2. Does the step change form, fit, or function of the product? Stated
differently, does it convert input to output?

If the answer to both questions is “No,” then it’s likely the activity
does not create value in the customer’s eyes, even if it is necessary to
ensure quality in the current process. Inspection and review activities,
such as monitoring of sales calls or management sign-offs on exceptions,
are examples of a non-value added waste. They do nothing to change the
product (or service), and are only necessary to address the poor quality
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associated with the underlying process. Unfortunately, if their removal
would degrade the quality of the product or service, then they are Type I
waste, sometimes called Business Value Added, that is necessary given
the current state of the business processes. In many cases, it is beneficial to
change the process to remove the waste.

Lean thinking has been shown to reap dramatic benefits in organiza-
tions. Organizations are able to sustain production levels with half the
manpower, improving quality and reducing cycle times from 50 to 90 per-
cent (Womack and Jones, 1996).

Several of the lean methods are fairly well known in and of themselves.
Just in Time (JIT), for example, has been a buzzword within American
manufacturing since the 1980s. Other well-known methods include Kanban
(Japanese for cards) and 5S. Unfortunately, practitioners often find they are
unable to experience significant advances in any of these areas individu-
ally if they do not embrace the complete principles of Lean. Furthermore,
many of the methods must be undertaken in conjunction with, or after
appreciating results from, rigorous quality improvement. It would perilous
to implement JIT if the underlying processes were not in statistical control:
without statistical control, the process is not stable or predictable, so can-
not be balanced to achieve JIT performance.

Although many of these techniques were initially applied to manufac-
turing applications, they are particularly well suited (and have broad
usage) to address issues in transactional processes within service indus-
tries. Furthermore, they have origins and a strong track record in small
job-shop type environments at Toyota and its suppliers, where produc-
tion was often very low volume and far from mass production levels.

IS0 9000 Series

The best-known system of quality standards is the ISO 9000 series, pub-
lished by ISO (the International Organization for Standardization). The
standards were originally published in 1987 and subsequently updated
in 1994, 2000, and 2008. The standard was initially based on the U.S.
Department of Defense Mil-Q-9858, released in 1959.

The use of ISO 9000 is extremely widespread, with over 1.1 million
organizations certified to the standard (as of 2010); 86 percent of the regis-
trations are in Europe and the Far East. It’s likely that the proliferation of
registrations in the Far East results from the recognition in the supply
chain that use of a common standard eliminates the need for multiple
quality systems audits by their various customers. ISO 9000 registration is
achieved by third-party registrar audits; that is, audits are not performed
by customers but by specially trained, independent, third-party auditors.
In the past, many firms had to deal with auditors from many different
customers. Furthermore, the customers usually had their own specific
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requirements. This resulted in the development of parallel systems to
meet the varied requirements of their key customers, which was costly,
confusing, and ineffective. While some industry groups, notably in the
aerospace and automotive industries, made progress in coordinating their
requirements, ISO 9000 has greatly improved upon and extended the
scope of acceptable quality systems standards. It now serves as a base for
other industry-specific standards, including TL-9000 (for the telecommu-
nications industry); AS9000 (for aerospace); and ISO/TS 16949:2009 (for
automotive, replacing QS 9000 in the United States).

While ISO 9000 applies to any organization and to all product catego-
ries, it does not specify how the requirements are to be implemented. Also,
the series specify requirements at a very high level; ISO 9000 does not
replace product, safety, or regulatory requirements or standards. The con-
cept that underlies the ISO 9000 standards is that consistently high quality
is best achieved by a combination of technical product specifications and
management system standards. ISO 9000 standards provide only the man-
agement systems standards.

It should be noted that ISO 9000 is designed as a minimal quality standard.
According to A. Blanton Godfrey, who served 10 years on the technical com-
mittee TC176, which developed ISO 9000, the requirements of ISO 9000 rep-
resent a 1970s understanding of quality (Paton, 1995). Godfrey states

... in one way we created a very good minimal standard for companies who were
doing nothing. ISO 9000 gave them a worldwide accepted definition of a quality
system. On the other hand, we did a lot of harm because some people thought it was
a world-class system. And those companies that stopped when they got their cer-
tificate had a rude awakening when they found out that that didn’t mean they were
competitive.

These sentiments are echoed by nearly every quality expert. Stapp (2001)
summarized the following issues with the pre-2000 standards:

1. Not enough emphasis on preventive action. This area has been the
victim of “requirements creep” since the inception of ISO 9001.
The 1987 edition contained little in the way of solid requirements
for a preventive action system. This was addressed by adding
the requirement to the 1994 edition, but organizations could
comply with only a weak system of preventive action.

2. No emphasis on continual improvement. W. Edwards Deming and
other gurus of the quality profession found this to be a funda-
mental weakness in an ISO-compliant quality management sys-
tem. The lack of attention to conti-nual improvement allowed
organizations to comply with the letter of the requirements
without really understanding the purpose of implementing a
quality management system in the first place.
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. Fragmented approach to the quality management system. The famous
“20 Quality Elements” defined in the first two editions of ISO 9001
offered an easier (almost a checklist) approach to developing a
quality management system. Unfortu-nately, few of the elements
can exist by themselves, but instead form parts of a unified system.
The fragmented elements do not describe how an organization
actually operates.

. Not enough focus on human resources. Other than the requirements
for training, the first two releases of ISO 9001 dealt very little with
human resources and the needs of an organization’s employees.
An organization could actually have dangerous working condi-
tions or treat its employees unfairly and be registered in good
standing to ISO 9001.

. Not enough emphasis on customer communication. Other than in the
area of resolving differences during the contract review phase, the
first two editions of ISO 9001 dealt very little with the importance
of customer communication. Organizations that had developed
the most successful quality management systems understood the
importance of keeping customer communication and satisfaction
at the forefront of everything they did. These organizations espe-
cially felt that the first two editions lacked the necessary focus.

. An ISO 9000 quality management system does not improve product or
service quality. Expecting ISO 9000 to directly create improved
quality is somewhat like expecting the accounting system to
directly create profitability. In any case, disappointment has been
widely expressed about organizations with ISO-compliant qual-
ity management systems producing inferior goods or services.

. Not enough emphasis on management using hard data in decision mak-
ing. Under the first two editions of ISO 9001, top management’s
involvement could be limited to periodic management reviews. In
some organizations, top management tried to relinquish control
over the quality management system by delegating this key man-
agement duty to the quality manager. This hands-off approach to
quality system management was often manifested in the lack of
consistent data collection and analysis.

. Not well integrated with ISO 14001. Organizations that were
involved with audits of their environmental management system
encountered difficulties in integrating the system design and
auditing between ISO 14001 and ISO 9001.

. Too prescriptive. The wide variety of goods and services provided by
the world’s various organizations has resulted in widely disparate
needs and expectations for quality management systems. As organi-
zations attempted to accommodate the ISO 9000 family of standards
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10.

to their unique organizations, they encountered difficulties in achiev-
ing a “fit.” Organizations that developed quality manage-ment sys-
tems in compliance with ISO 9001 tended to show similarities to each
other, even though the organizations were markedly different.

Does not easily fit service businesses. The wording of the first two
editions of the ISO 9000 family of standards fit manufacturing
organizations well but required some imagination to apply to ser-
vice, education, medical, and other types of organizations.

The ISO 9000:2000 revisions sought to address these concerns. Most
notably, a systems approach became evident; emphasis was placed on
process control and continuous improvement; and the mandate for man-
agement responsibility for the quality system compliance was strength-
ened. The ISO 9000:2000 revision (which was not substantially revised in
the 2008 release), lists eight Quality Management Principles forming the
basis for the revisions (Stapp, 2001):

1.

Customer focus. Attention to your assorted customers’ needs, includ-
ing a continual attempt to meet their requirements and exceed
their expectations, should be seen as central to your organization’s
objectives.

Leadership. Without leadership, your organization will not have an
environment that fosters a constant purpose. Strong leadership cre-
ates an environment in which those in the organization can actively
participate in the achievement of the organization’s objectives.

. Involvement of people. Leadership involves more than giving orders,

but includes the involvement of people throughout the organiza-
tion in achieving the organization’s goals, using their talents to
further the organization’s purpose.

. Process approach. While the previous revisions of ISO 9001 used the

concept of 20 quality elements, the 2000 revision builds on the
concept that anything an organization does, including the quality
management system, should be viewed as a logical process. This
process includes inputs and resources, and a desired result that
occurs through proper management of the processes involved.

. System approach to management. Only when the organization can

identify and manage the systems of interrelated processes can
objectives be met. By meeting those objectives, the organization
becomes more efficient and effective.

. Continual improvement. While the earlier revisions of ISO 9001

dealt with problem solving through corrective and preventive
action, the 2000 revision expands on that concept. Central to any
organization’s objectives should be a commitment to continually
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improve in all its activities: greater efficiency, lower rejection rates,
increased customer satisfaction, etc.

7. Factual approach to decision making. None of these principles can be
achieved if the organization does not include methods of gather-
ing information about its systems of interrelated processes. That
information becomes the source for ensuring ongoing customer
satisfaction and implementing continual improve-ment efforts,
both of which result from a properly run organization.

8. Mutually beneficial supplier relationships. The organization cannot
succeed if it allows hostile or uncooperative relationships with its
suppliers. Since suppliers comprise an integral part of the systems
an organization must manage, creating a cooperative relationship
with suppliers must not be minimized.

Whereas the previous standards provided a near-checklist of 20 qual-
ity elements, these elements are now dispersed through five main clauses,
representing a more systems-focused approach (Stapp, 2001):

Clause 4: Quality management system. Includes general requirements,
documentation requirements.

Clause 5: Management responsibility. Includes management commitment,
customer focus, quality policy, planning, administration of the quality
management system, and management review.

Clause 6: Resource management. Includes provision of resources, human
resources, facilities, work environment.

Clause 7: Product realization. Includes planning of realization processes
customer-related processes, design and development, purchasing,
production and service operations, and control of monitoring and
measuring devices.

Clause 8: Measurement, analysis, and improvement. Includes customer
satisfaction measurement, measurement of process and product,
control of nonconformance, analysis of data, continual improvement,
and corrective/preventive action.

In some ways, the new standard makes it easier for organizations to
attain higher levels of performance by adopting other models, such as the
Baldrige criteria, which can now more easily coexist in the organization.

Malcolm Baldrige National Quality Award
Public Law 100-107, the Malcolm Baldrige National Quality Improvement
Act of 1987, signed by President Reagan on August 20, 1987, established
an annual U.S. National Quality Award. The purposes of the award are to
promote awareness of quality excellence, to recognize quality achievements
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of U.S. companies, and to publicize successful quality strategies. The Sec-
retary of Commerce and the National Institute of Standards and Technol-
ogy (NIST, formerly the National Bureau of Standards) were given
responsibilities to develop and administer the award with cooperation
and financial support from the private sector.

Awards may be given each year in each of three categories: manufac-
turing companies or subsidiaries; service companies or subsidiaries; and
small businesses. Fewer than two awards may be given in a category if the
high standards of the award program are not met.

Seven areas are examined on a weighted scale, as indicated in Table 3.2.
The weights assigned to each category provide an indication of the relative

Leadership 120
Senior Leadership 70
Governance and Societal Responsibilities 50

Strategic Planning 85
Strategy Development 40
Strategy Implementation 45

Customer Focus 85
Voice of the Customer 45
Customer Engagement 40

Measurement, Analysis, and Knowledge Management 90
Measurement, Analysis, and Improvement of Organizational 45
Performance
Management of Information, Knowledge, and Information Technology 45

Workforce Focus 85
Workforce Environment 40
Workforce Engagement 45

Operations Focus 85
Work Systems 45
Work Processes 40

Results 450
Product and Process Outcomes 120
Customer-Focused Outcomes 90
Workforce-Focused Outcomes 80
Leadership and Governance Outcomes 80
Financial and Market Outcomes 80

TOTAL POINTS 1,000

TaBLe 3.2 Baldrige Scoring Weights
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Baldrige criteria for performance excellence framework
a systems perspective

Organizational profile:
environment, relationship, and strategic situation

2 5

Strategic Workforce
planning focus \

1 7
Leadership <:,> Results

3 6 /
Customer Operations I

focus Focus

)

4
Measurement, analysis, and knowledge management

Ficure 3.2 The Baldrige model of management.

importance of each item in the Baldrige model. Applicants must address a
set of examination items within each of these categories. Heavy emphasis is
placed on business excellence and quality achievement as demonstrated
through quantitative data furnished by applicants. These criteria are inte-
grated into a model of management, as shown in Figure 3.2.

Each written application is evaluated by members of the board of
examiners. High-scoring applicants are selected for site visits by a panel
of judges who recommend award recipients to the Secretary of Commerce
from among the applicant sites visited. Applicants receive a written feed-
back summary of strengths and areas for improvement in their quality
management. The American Society for Quality (ASQ) assists in the
administration of the examination process.

The board of examiners is comprised of quality experts selected from
industry, professional and trade organizations, universities, government
agencies, education and health care organizations, and from the ranks of
the retired. Those selected meet the highest standards of qualification and
peer recognition. Examiners must take part in a preparation program
based upon the criteria, the scoring system, and the examination process.
Each fall applications are solicited from quality experts to serve as exam-
iners for the following year.

Y|
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The focus of the Baldrige Award is enhancing competitiveness. The
award criteria reflect two key competitiveness thrusts: (1) delivery of
ever-improving value to customers; and (2) improvement of overall
operational performance. The award’s central purpose is educational—
to encourage sharing of competitiveness learning and to “drive” this
learning, creating an evolving body of knowledge, nationally (Reimann
and Hertz, 1993).

Deming Prize

The potential impact of the methods of Dr. W. Edwards Deming on Japan’s
economic success was recognized early on by the Union of Japanese Sci-
entists and Engineers (JUSE). In 1951, JUSE passed a resolution to institute
the Deming Prize in recognition of Dr. Deming’s contributions to the
cause of industrial quality control. The Deming Prize Committee issues
awards for three categories (Sheridan, 1993):

¢ The Deming Prize for Individual Person is awarded to an indi-
vidual who shows significant achievement in the theory or appli-
cation of quality control.

¢ The Deming Application Prize is awarded to an enterprise that
achieves the most distinctive improvement of performance through
the application of statistical quality control. This award is further
broken down into the Deming Application Prize for Small Enter-
prises and the Deming Application Prize for Division.

* The Deming Application Prize for Overseas Companies is awarded
to an overseas company that displays the meritorious implementa-
tion of TQM.

Applicants must submit a detailed description of their TQM process.
The report is reviewed by the application prize subcommittee consisting
of professors and quality experts employed by nonprofit organizations
and government entities (not corporations). If the subcommittee believes
that the application warrants further review, a series of on-site audits are
scheduled. The audits are performed by members of the subcommittee.
The areas examined are:

¢ Policy

* Organizational design
* Education/training

¢ Information

* Analysis

e Standardization
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Control

Quality assurance

Effectiveness

Future plans

Upon completing the audit, the subcommittee reviews their findings
with the Deming Prize committee. The committee’s goal is to determine
whether the applicant applied the principles advanced by Dr. Deming to
maximum benefit in their organization. Score sheets are used only in the
preliminary stage. At the committee evaluation stage a discussion takes
place regarding how well the Deming principles were used to support the
organization.

The use of statistical quality control methods is evaluated in detail. The
committee’s focus is on the proper use of statistical principles as an aid to
management decision making. The use of data and proper statistical analy-
sis in decision making is evaluated at all levels of the organization.

Each year the Deming Prize committee and the application prize sub-
committees select those organizations and individuals that display meri-
torious application of Deming’s principles. In November of each year
winners are announced in an elaborate ceremony. There are no limits on
the number of Deming Prizes that can be awarded in a given year. Thus,
there is no “competition” in the Baldrige sense. Instead, organizations are
evaluated against the standard set by Deming’s principles.

European Quality Award

The European Foundation for Quality Management (EFQM) was founded
in 1988 “to enhance the position of European organizations and the effective-
ness and efficiency of organizations generally by reinforcing the importance
of quality in all aspects of the organization’s activities and stimulating and
assisting the development of quality improvement.” The European Quality
Prizes and European Quality Award were created by EFQM in 1991 to
recognize and reward organizations that demonstrated a superior com-
mitment to quality. Each year several European Quality Prizes are awarded
to organizations that show their implementation of TQM has contributed
significantly to their success over a period of years. The best of all the
prize winners receives the coveted European Quality Award, recognizing
them as “the most successful exponent of Total Quality Management in
Europe.” Figure 3.3 illustrates the EFQM model.

Applications are assessed and scored on a scale of 0 to 1000 points.
According to the EFQM model the enablers on the left produce the results
shown on the right. Leadership drives Policy and Strategy, People Man-
agement, and the management of Resources, which feed into Processes.
Customer Satisfaction, People Satisfaction (employees), and Impact on
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Il. People VIl. People
management satisfaction
90 pts (9%) 90 pts (9%)

VI. Customer
satisfaction
200 pts (20%)

lll. Policy and
strategy
80 pts (8%)

IX. Business
results
150 pts (15%)

V. Processes
140 pts (14%)

l. Leadership
100 pts (10%)

VIII. Impact on
society
60 pts (6%)

IV. Resources
90 pts (9%)

| Enablers 500 points (50%) | Results 500 points (50%) |

Ficure 3.3 EFQM application assessment and scoring.

Society are achieved through Leadership. Excellent Business Results are
the result of excellent performance in the preceding areas.

A summary of the criteria are provided below (Wendel, 1996).

Enabler Criteria (How results are being achieved)

* Leadership. How the executive team and all other managers inspire,
drive, and reflect total quality (TQ) as the organization’s funda-
mental process for continuous improvement.

* Policy and strateqy. How the organization’s policy and strategy
reflect the concept of TQ and how the principles of TQ are used in
formulation, deployment, review, and improvement of policy and
strategy.

* People management. How the organization releases the full potential
of its people to continuously improve its business.

* Resources. How the organization’s resources are effectively deployed
in support of policy and strategy.

* Processes. How processes are identified, reviewed, and, if necessary,
revised to ensure continuous improvement.

Results Criteria (What the organization has achieved and is achieving)

* Customer satisfaction. What the organization is achieving in relation
to the satisfaction of its external customers.

* People satisfaction. What the organization is achieving in relation to
the satisfac-tion of its people.

* Impact on society What the organization is achieving in satisfying
the expectations of the community at large. This includes percep-
tions of the organization’s approach to quality of life and the
environment.
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* Business results What the organization is achieving in relation to its
planned business objectives and in satisfying the needs and expecta-
tions of everyone with a financial interest or stake in the organization.

Total Quality Management (TQM)

The common thread in the evolution of quality management is that atten-
tion to quality has moved progressively further up in the organizational
hierarchy. Quality was first considered the responsibility of the line
worker, then the inspector, then the supervisor, the engineer, the middle
manager and, in TQM, upper management.

In many ways, TQM is difficult to encapsulate, primarily because it
was never clearly defined industry-wide. For some, it provided a frame-
work for continuous improvement and an abundance of tools; for others, a
philosophy of value to society; to others, more of the same experiences of the
American post-war quality movement, repackaged under a different name.

Many organizations that implemented TQM were disappointed with
the results (The Economist, 1992). A survey of 500 American manufacturing
and service companies found that only a third felt their total-quality pro-
grams were having a “significant impact” on their competitiveness. A simi-
lar study in Britain revealed that only one-fifth of the 100 firms surveyed
believed that their quality programs had produced any tangible benefits.

In contrast, a General Accounting Office (GAO) survey of 20 of the
highest scoring applicants for the 1988 and 1989 Malcolm Baldrige National
Quality Award found (Mendelowitz, 1991):

Companies that adopted quality management practices experienced an overall
improvement in corporate performance. In nearly all cases, companies that used total
quality management practices achieved better employee relations, higher productiv-
ity, greater customer satisfaction, increased market share, and improved profitability.

What accounts for the differences in the results? There are a number of
factors that seem to be related to success and failure:

Failure is likely if the techniques of TQM are implemented without a
commitment to the underlying philosophy. TQM is a customer-focused,
process-driven activity, yet many of the firms that experienced failures
were not focused on customers and devoted too much resource to study-
ing internal processes, or teaching quality tools to employees who rarely
had the opportunity to use them.

TQM is a companywide activity. Those firms that approached TQM by
beefing up their quality departments sent the wrong message. Successful
TQM disperses the responsibility for quality to those outside of the quality
department. It’s likely a well-defined functional hierarchal organization
structure severely hampered attempts to disperse quality throughout the
organization.
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TQM takes time. The GAO reports “Many different kinds of compa-
nies benefited from putting specific total quality management practices in
place. However, none of these companies reaped those benefits immedi-
ately. Allowing sufficient time for results to be achieved was as important
as initiating a quality management program.”

Some TQM advocates suggested the need for a “total quality leader”
(TQL) (Kendrick, 1992), who encourages the CEO to be an instrument for
change and function as an extension of the CEO as a change agent (see
Chap. 12). In this view, the CEO and the TQL must be closely allied, to
build credibility for the TQL within the organization.

Six Sigma

Motorola, under the direction of Bob Galvin, developed the principles
now known as Six Sigma in the 1980s. In 1981, Motorola set out to
improve the quality of their products and services tenfold. This effort
led to their acceptance of the 1988 Malcolm Baldrige National Quality
Award, and the inception of the Six Sigma Quality movement. In the
early years of the program, between 1983 and 1987, Motorola estimated
they spent $70 million on quality-related employee education. (www
.quality.nist.gov/winners/motorola.htm) Although this certainly repre-
sents a steep commitment, their benefits have soundly outweighed these
costs (http:/mu.Motorola.com/Six Sigma/SixSigma.html):

* Productivity increased an average of 12.3 percent per year
¢ Cost of Quality reduced by more than 84 percent

* 99.7 percent of in-process defects eliminated

* $11 Billion in manufacturing costs saved

* Average annual compounded growth rate of 17 percent in earnings,
revenues, and stock prices realized

Larry Bossidy, CEO of Allied Signal, began their Six Sigma program in
1994. In 1998, they achieved cost savings of $500 million directly attribut-
able to their Six Sigma program; in 1999, the cost savings grew to $600
million. The total benefits greatly exceed these savings, as explained in
their 1999 Annual Report:

... cost savings are only part of the story. Delighting customers and accelerating growth
completes the picture. When we are more efficient and improve work flow throughout
every function in the company, we provide tremendous added value to our customers—
through higher quality solutions that are more competitively priced, delivered on time
and invoiced correctly. That makes us a more desirable business partner.

Allied Signal, which merged with Honeywell in 1999, emphasized cycle
time reduction. In one example, two of their plants operating at full
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capacity could not satisfy customer demand. The Six Sigma methodol-
ogy was employed to increase the production rate by 30 percent, with
little to no additional costs. Mike Bonsignore, Honeywell CEO, pointed
to the successful merger and integration of Allied Signal and Honeywell
(viewed as a best practice benchmark by merger experts) as yet another
example of a process improved by the application of Six Sigma tools.

General Electric, under Jack Welch’s leadership, began their Six Sigma
journey in the fall of 1995 after learning of Allied Signal’s successes from
Larry Bossidy, a former GE Vice Chairman and friend of Welch’s. Their
successes are perhaps the best documented:

* GE reported capacity improvements of 12-18 percent, a rise in
operating margin to 16.7 percent, and $750 million in savings.
(General Electric 1998 Annual Report to Shareholders)

* GE Plastics Singapore team, starting in July 1996, reduced color
variation in plastic products. The team raised quality from 2 sigma
to 4.9 sigma over 4 months, saving $400,000 a year for one plant.
(Slater, 1999)

* In 1996, their first year of Six Sigma deployment, GE Plastics
achieved benefits of $20 million. This is quite impressive given that
the first year training costs substantially exceed subsequent year
costs.

* A Six Sigma team at GE Capital Mortgage Insurance used Six
Sigma methodology to cut defects 96 percent. Claim payments
were reduced by $8 million, while borrowers were offered alterna-
tives to foreclosure. (General Electric 1997 Annual Report to Share-
holders) Overall, GE Capital reported a 160 percent increase in
new transactions.

* GE Aircraft Engines in Canada reduced custom charges, and cut
delays at the border by 50 percent, using Six Sigma tools to reduce
defects in the paperwork needed when parts are imported into
Canada. (General Electric 1997 Annual Report to Shareholders)

* GE Medical Systems developed a new ultrasound technology that
allows medical personnel to more clearly diagnose risk factors
contributing to stroke. This technology became available two years
earlier than otherwise possible, due to GE’s Design for Six Sigma
deployment.

This list of companies benefiting from Six Sigma deployment is far
from complete. Many other companies have implemented Six Sigma tech-
niques, including industry leaders IBM, Bombadier, Asea Brown Boveri,
DuPont, Compaq, and Texas Instruments. As with GE, Motorola, and
Allied Signal, these companies have benefited from Six Sigma deployment
across their operations, in both service and manufacturing applications.

3
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Other examples of service-based deployments include GMAC Mortgage,
Citibank, JP Morgan, and Cendant Mortgage.

It should be clear that Six Sigma doesn’t cost—it pays. A typical
deployment will emphasize Six Sigma training projects that save at least
as much money for the company as the cost of the training. Larger organi-
zations will spend several years building the program and training addi-
tional team members. With the proper deployment they can expect to
reap rewards as they go, so as program maturity is neared the bottom line
impacts grow.

A properly deployed Six Sigma program addresses the major issues
encountered in TQM (Keller, 2011a):

* Focus. TQM often sought widespread adoption of quality tech-
niques across the organization. Six Sigma deployment revolves
around projects concentrating on one or more key areas: cost,
schedule, and quality. Projects are directly linked to the strategic
goals of the organization and approved for deployment by high-
ranking sponsors, as documented in a project charter (a contract
between the sponsor and the project team). The scope of a project
is typically set for completion in a three- to four-month time frame,
delivering a minimal annualized return of $100,000. Improvement
is achieved one project at a time.

* Organizational support and infrastructure. TQM sought to diversify
quality into the organization by training the masses, in the expec-
tation they would use quality methods to make local process
improvements. Middle management could easily thwart these
efforts, usually on the sound premise that they interrupted opera-
tions. The Six Sigma deployment provides an infrastructure for
success. As noted above, the deployment is led by the executive
team, who use Six Sigma projects to further their strategic goals
and objectives. Projects are actively championed by mid and upper
level leaders in their functional areas to meet the challenges laid
down by their divisional leaders (in terms of the strategic goals).
Teams are led by Black Belts trained as full-time project leaders in
the area of statistical analysis and problem solving, while process
personnel are engaged as process experts (and trained in as Green
Belts in the basic methods).

* Methodology. A standard methodology has been developed for Six
Sigma projects: DMAIC, an acronym for Define, Measure, Analyze,
Improve, and Control. When new products or services are
designed, we can alternatively use the DMADV approach (replac-
ing Improve with Design and Control with Verify), although the
techniques are essentially the same. The importance of the meth-
odology is in its structured approach, fundamentally based on
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Shewhart’s Plan-Do-Study-Act (PDSA). This discipline ensures
that Six Sigma projects are clearly defined and implemented; that
organizational buy-in is built among the key stakeholder groups;
that data-driven decision making is used to analyze and improve
the process; and that results are standardized into the daily opera-
tions, preventing only partial or short-lived project success. The
objectives of each stage of DMAIC are summarized in Table 3.3.

* Training. A final key difference is the level and extent of training
throughout the organization. A properly structured Deployment

DMAIC Stage Objective

Define Project Definition: Define project’s scope, goals, and objectives;
its team members and sponsors; its schedule and deliverables.

Top-level Process Definition: Define the stakeholders, inputs and
outputs, and broad functions.

Team Formation: Assemble highly capable team from the key
stakeholder groups; Create common understanding of issues
and benefits for project.

Measure Process Definition: Define the process at a detailed level,
including decision points and functions.

Metric Definition: Define metric to reliably establish process
estimates.

Process Baseline: Use the defined metrics to establish the
current state of the process, which should verify the assumptions
of the Define stage. Determine whether the process is in
statistical control.

Measurement Systems Analysis: Quantify errors associated with
the metric.

Analyze Value Stream Analysis: Determine value-producing activities.

Analyze sources of process variation.

Determine process drivers.

Improve/Design Propose one or more solutions to sponsor; Quantify benefits of
each; Reach consensus on solution.

Investigate and address failure modes for new process/design;
Define new operating/design conditions.

Implement and verify new process/design.

Control/Verify Standardize new procedures/product design elements.

Continually verify project deliverables.

Document lessons learned.

From Keller (2011a).

TasLe 3.3 DMAIC/DMADV Stage Objectives

)
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starts at the top, with training of key management as Six Sigma
Champions. At the executive-level, they steer the program to achieve
strategic objectives. At operational levels, they allocate resources to
project teams, providing the authority, resources, and the far-reaching
appreciation of business needs necessary for project success. Once
Champions have been trained, and project selection criteria has
been established, Black Belts are trained just in time in the applica-
tion of DMAIC, including change management skills, problem
solving, statistical and lean principles, and methods. Green Belts are
selected from critical process areas, and trained to serve as process
experts on specific process improvement projects.

The ultimate goal is data-driven decision making at all levels of the
organization, focused on benefits to their three stakeholder groups:
customers, shareholders, and employees.



CHAPTER 4'

Customer-Focused
Organizations






been evolving along with that of the customer. Figure 4.1 illustrates
the evolution of the quality function’s role since the mid-1970s.
Edosomwan (1993) defines a customer- and market-driven enterprise
as one that is committed to providing excellent quality and competitive
products and services to satisfy the needs and wants of a well-defined
market segment. This approach is in contrast to that of the traditional
organization, as shown in Table 4.1.
Customer-driven organizations share certain traits.

The importance of the quality function within the organization has

Flattened hierarchies. When customers are the focus, a larger percentage
of the resources are directly or indirectly involved with customers (see
Figure4.2), reducing thenumber of bureaucraticlayersin the organization
structure. Employees will be empowered to make decisions that
immediately address customer issues, reducing the need for structured
oversight. The traditional functional hierarchy, with departments
focused on singular functions, is best replaced with horizontal
process or product-based structures that can quickly respond to
customer need.

Adaptable processes. Customers” demands are at times unpredictable,
requiring adaptability and potential risk. Customer-driven organiza-
tions create adaptable systems that remove bureaucratic impediments
such as formal approval mechanisms or excessive dependence on
written procedures. Employees are encouraged to act on their own
best judgments. If the organization’s employees are unionized, the
changing roles will require union partnering in the transformation
process. Union representatives should be involved in all phases of the
transformation, including planning and strategy development.

Effective communication. During the transformation the primary task of
the leadership team is the clear, consistent, and unambiguous market-
ing of their vision to the organization.
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Ficure 4.1 Evolving views of quality’s role in the company (Kotler, 1991 by permission).
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Ficure 4.2 The customer-focused organization chart (Kotler, 1991 by permission).



Customer-Focused Organizations

Traditional Organizations

Customer-Driven Organizations

Product and service
planning

—Short-term focus
—Reactionary management

—Management by objectives
planning process

—Long-term focus
—Prevention-based management
—Customer-driven strategic

Measures of
performance

—Bottom-line financial results
—Quick return on investment

—Customer satisfaction
—Market share
—Long-term profitability
—Quality orientation
—Total productivity

Attitudes toward
customers

—Customers are irrational and
a pain

—Customers are a bottleneck
to profitability

—Hostile and careless

—“Take it or leave it” attitude

—Voice of the customer is
important

—Professional treatment and
attention to customers are
required

—Courteous and responsive

—Empathy and respectful attitude

Quality of products and
services

—Provided according to
organizational requirements

—Provided according to customer
requirements and needs

Marketing focus

—Seller's market

—Careless about lost
customers through customer
satisfaction

—Increased market share and
financial growth achieved

Process management
approach

—Focus on error and defect
detection

—Focus on error and defect
prevention

Product and service
delivery attitude

—It is OK for customers to wait
for products and services

—It is best to provide fast time-to-
market products and services

People orientation

—People are the source of
problems and are burdens
on the organization

—People are an organization’s
greatest resource

Basis for decision
making

—Product-driven
—Management by opinion

—Customer-driven
—Management by data

Improvement strategy

—Crisis management

—Management by fear and
intimidation

—Continuous process
improvement

—Total process management

Mode of operation

—Career-driven and
independent work

—Customers, suppliers, and
process owners have nothing
in common

—Management-supported
improvement

—Teamwork between suppliers,
process owners, and customers
practiced

From Edosomwan (1993) by permission.

TaBLe 4.1 Traditional Organizations versus Customer-Driven Organizations
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The behavior of senior leaders carries tremendous symbolic mean-
ing, which can quickly undermine the targeted message and destroy
all credibility. Conversely, behavior that clearly demonstrates commit-
ment to the vision can help spread the word that “They’re serious this
time.” Leaders should expect to devote a minimum of 50 percent of
their time to communication during the transition.

Measuring results. It is important to verify that you are delivering on
promises to customers, shareholders, and employees. These measure-
ments form the basis of the improvement efforts, and should include
internal processes as well as external outcomes. Data must be avail-
able quickly to the people who use them and be easy to understand.

Rewarding employees. Employees should be treated like partners in the
improvement effort and provided adequate and fair compensation for
doing their jobs. Rewarding individuals with financial incentives can
be manipulative, implying that the employee wouldn’t do the job
without the reward, which tends to destroy the very behavior you
seek to encourage (Kohn, 1993). Recognizing exceptional performance
or effort should be done in a way that encourages cooperation and
team spirit, such as parties and public expressions of appreciation.
Leaders should assure fairness: for example, management bonuses
and worker pay cuts don’t mix. Financial incentives should be fairly
distributed throughout the organization, since most improvements
are achieved due to the collective actions of the organization, rather
than just a few people.

For too many organizations, the journey from a traditional to a customer-
driven organization begins with recognition that a crisis is either upon the
organization, or imminent. This wrenches the organization’s leadership out
of denial and forces them to abandon the status-quo. Their actions at this
point define their success. The successful organization will establish a
customer-focused vision, and develop plans to attain the vision, as outlined
in Part IL.

The common thread in the evolution of quality management is that
attention to quality has moved progressively further up in the organiza-
tional hierarchy. Quality was first considered a matter for the line worker,
then the inspector, then the supervisor, the engineer, the middle manager
and, today, for upper management. Quality will continue to increase in
importance, in tandem with customer relations. Ultimately, it is the cus-
tomer’s concern with quality that has been the driving force behind qual-
ity’s increasing role in the organization. As Juran (1994) stated, the next
century will be the century of quality.
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CHAPTER 5
Strategic Planning
CHAPTER 6
uality planning is the activity of developing the Understanding Customer
products and processes required to meet custom- Expectations and Needs
ers’ needs. It involves a number of universal steps CHAPTER 7
(Juran'and DeFeo, 2010): Benchmarking
1. Define the customers. gmmn.s .
rganizational
2. Determine the customer needs. Assessment

3. Develop product and service features to meet
customer needs.

4. Develop processes to deliver the product and service features.

5. Transfer the resulting plans to operational personnel.

As Juran intended and experience has shown, the term universal implies the
activities are applied across any organization at various levels. The discussions
in the following chapters are directed primarily at business-level planning to
achieve profitability and organizational success through customer focus. The
concepts will be similarly applied at the process and product levels in Part IV
to develop and improve customer-focused products and services.
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Strategic Planning






theless, long-range planning has valuable benefits, providing

opportunity for managers to critically question (1) whether the
effects of present trends can be extended into the future, (2) assumptions
that today’s products, services, markets, and technologies will be the
products, services, markets, and technologies of tomorrow, and (3) per-
haps most important, the usefulness of devoting their energies and
resources to the defense of yesterday (Drucker, 1974).

Traditional strategic planning starts by answering two simple ques-
tions: “What is our business?” and “What should it be?”

Strategic planning is not forecasting, which Drucker (1974) pointedly
noted: “is not a respectable human activity and not worthwhile beyond
the shortest of periods.” Strategic planning is necessary precisely because
we cannot forecast the future. It deliberately seeks to upset the probabili-
ties by innovations and organizational change.

Strategic planning is the continuous process of making present entre-
preneurial decisions systematically and with the greatest knowledge of
their futurity, organizing systematically the efforts needed to carry out
these decisions, and measuring the results of these decisions against the
expectations through organized, systematic feedback (Drucker, 1974).

Despite the inevitability of the future, it cannot be predicted. None-

Organizational Vision

The answer to these questions leads an organization to develop value and
mission statements to explain the organization’s broad (or sometimes quite
specific) goals. The successful organization will outlive the people who are
currently its members. Thus, the mission of the successful organization
must provide vision for the long term, describing why the organization
exists. No organization exists merely to “make a profit.” Profits accrue to
organizations that produce value in excess of their costs; that is, profits are
an effect of productive existence, not a cause. Consider these examples:

1. Matsushita electric industrial company is one of the world’s largest
firms. Its stated mission is to eliminate poverty in the world by

67



68

Integrated Planning

making their products available to the people of the world at the
lowest possible cost (Mintzberg and Quinn, 1991).

2. Henry Ford’s mission was to provide low-cost transportation to
the common man.

One might go a step further and ask why the organization was created
to fulfill its mission. The answer, at least in the beginning, might lie in the
values of the organization’s founder. Henry Ford, for whatever reason, felt
that it was important (i.e., valued) to provide the farmer with affordable
and reliable motorized transportation. Furthermore, to elicit the coopera-
tion of the members of the organization, the values of the organization
must be compatible with the values of its members.

Organizational leaders are responsible for defining the organization’s
vision. Defining the vision requires developing a mental image of the orga-
nization at a future time. The future organization will more closely approxi-
mate the ideal organization, where “ideal” is defined as that organization
which completely achieves the organization’s values. How will such an
organization “look”? What will its employees do? Who will be its custom-
ers? How will it behave toward its customers, employees, and suppliers?
Developing a lucid image of this organization will help the leader see how
she should proceed with her primary duty of transforming the present orga-
nization. Without such an image in her mind, the executive will lead the
organization through a maze with a thousand dead ends. Conversely, with
her vision to guide her, the transformation process will proceed on course.
This is not to say that the transformation is ever “easy.” But when there is a
leader with a vision, it’s as if the organization is following an expert scout
through hostile territory. The path is clear, but the journey is still difficult.

When an individual has a vision of where he wants to go himself, he can
pursue this vision directly. However, when dealing with an organization,
simply having a clear vision is not enough. The leader must communicate the
vision to the other members of the organization. Communicating a vision is
a much different task than communicating instructions or concrete ideas.

Organizational visions that embody abstract values are necessarily
abstract in nature. To effectively convey the vision to others, the leader
must convert the abstractions to concretes. One way to do this is by living
the vision. The leader demonstrates her values in every action she takes,
every decision she makes, which meetings she attends or ignores, when
she pays rapt attention and when she doodles absentmindedly on her
notepad. Employees who are trying to understand the leader’s vision will
pay close attention to the behavior of the leader.

Another way to communicate abstract ideas is to tell stories. In organi-
zations there is a constant flow of events. Customers encounter the organiza-
tion through employees and systems, suppliers meet with engineers, literally
thousands of events take place every day. From time to time an event occurs
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that captures the essence of the leader’s vision. A clerk provides exceptional
customer service, an engineer takes a risk and makes a mistake, a supplier
keeps the line running through a mighty effort. These are concrete examples of
what the leader wants the future organization to become. She should repeat
these stories to others and publicly recognize the people who made the stories.
She should also create stories of her own, even if it requires staging an event.
There is nothing dishonest about creating a situation with powerful symbolic
meaning and using it to communicate a vision. For example, Nordstrom has a
story about a sales clerk who accepted a customer return of a defective tire.
This story has tremendous symbolic meaning because Nordstrom doesn’t sell
tires! The story illustrates Nordstrom’s policy of allowing employees to use
their own best judgment in all situations, even if they make “mistakes,” and of
going the extra mile to satisfy customers. However, it is doubtful that the event
ever occurred. This is irrelevant. When employees hear this story during their
orientation training, the message is clear. The story serves its purpose of clearly
communicating an otherwise confusing abstraction.

Strategy Development

After specifying the objectives of the business via the vision and mission
statements, the next activity in strategic planning is to develop the strate-
gies (i.e., the plan) to achieve these objectives. Yet planning must go beyond
simply coming up with new things the business can do in the future. We
must also ask of each present activity, product, process, or market, “If we
weren't already doing this, would we start?” If the answer is “No,” then
the organization should develop plans to stop doing it, ASAP.

The planning aims to make organizational changes: changes in the
way people work, changes in the systems to meet customers’ future needs.
The plan shows how to allocate scarce resources and builds accountability
into the plan. Deadlines are necessary, as is feedback on progress and
measurement of the final result.

A traditional basis of strategy formation is the comparison of internal
Strengths and Weaknesses to external Opportunities and Threats (SWOT).
As shown in Fig. 5.1, strategy is created at the intersection of an external
appraisal of the threats and opportunities facing an organization in its
environment, considered in terms of key factors for success, and an inter-
nal appraisal of the strengths and weaknesses of the organization itself,
distilled into a set of distinctive competencies. Outside opportunities are
exploited by inside strengths, while threats are avoided (or addressed)
and weaknesses circumvented (or addressed). Opportunities and threats
are identified by understanding customers and their markets. Internal
strengths and weaknesses are evaluated through rigorous organizational
assessments. (Each of these is discussed in detail in the chapters that follow.)
Taken into consideration, both in the creation of the strategies and in their
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External Internal
appraisal appraisal
Threats and Strengths and
opportunities in weakness of
environment organization
Key success Distinctive

factors competences,

Creation
of
strategy

Social
responsibility

Managerial
values

Evaluation
and choice
of
strategy

Implementation
of strategy

Ficure 5.1 SWOT model of strategy formulation (Mintzberg, 1994).

subsequent evaluation, are the values of the leadership as well as its social
responsibility.

Once a strategy has been chosen, it is implemented as a cross-functional
improvement project using the improvement methods described in Part IV.
The structured DMAIC improvement model, an improvement to Shewhart’s
Plan-Do-Study-Act, effectively builds buy-in among the stakeholder groups
as well as the key middle management.

Projects are defined to achieve the vision established by the leadership
team, with understanding of the customer needs and expectations (see
Chap. 6). Organizational assessments, as well as customer data, provide
the basis for the Measure stage of DMAIC. Key drivers of the outcomes are
established in the Analyze stage. An improvement strategy is implemented
in the Improve stage and continually verified in the Control stage.

Larger strategies are executed primarily at the executive level. The
implementation of organization-wide initiatives in the Improve stage may
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be best broken into smaller projects aligned with a specific substrategy and
executed at lower levels of the organization.

Strategic Styles

Strategic plans are necessarily specific to a particular organization, at a par-
ticular time in its life cycle. What works for a Fortune 100 firm in a devel-
oped market will not likely apply directly to a start-up in a niche market.
Reeves et al. (2012) define four broad categories of strategic style:

1. Classical. This traditional approach to defining longer-term plans
should be limited to organizations in fairly predictable, mature
environments. Examples include oil exploration and production, air
freight/logistics, beverages, utilities, paper products, and tobacco.

2. Adaptive. This flexible approach fosters experimentation to develop
strategy within unpredictable environments in which you have
little ability to change. Many of today’s markets are continually
changing due to competition, innovation, and/or economic
uncertainty, making some aspects of a strategic plan obsolete or
irrelevant after perhaps only a few months. In these environments,
firms must become learning organizations, essentially integrating
their strategic planning with operations to quickly develop and
then track results of each strategic iteration. Examples include
biotechnology, communications equipment, specialty retail, and
computer hardware.

3. Shaping. When the environment is unpredictable, but you have
some ability to change the environment, a shaping strategy is
recommended. In this case, the organization develops a strategy
that seeks to influence the market, such as through innovation.
This may disrupt a stagnant market or a fragmented market, but in
either case the objective is to redefine the market to the company’s
advantage. The authors cite Facebook as an example of successful
deployment of the shaping strategy. Their ability to overtake an
initially dominant competitor in MySpace was complemented
by redefining the social media space with applications, such as
games. Other examples include software development, airlines,
catalog retail, consumer services, and wireless services.

4. Visionary. When an organization can both shape the environment
and reliably predict the future, they can develop bold and decisive
plans to create new markets or redefine an organization. Since the
market is predictable, the organization can take the time and commit
resources to develop and execute a complete plan. The authors cite
examples such as XM satellite radio, UPS as “the enablers of global
e-commerce,” aerospace and defense, and food products.



72 Integrated Planning

Unfortunately, the authors noted that most organizations surveyed were
using the visionary (40 percent) or the classical (35 percent) strategic styles,
which rely on predictable markets, when assumptions of predictability were
clearly unwarranted (Reeves et al., 2012).

Possibilities-Based Strategic Decisions

Clearly, defining and implementing organizational vision involves ele-
ments of creativity. Yet, a rigorous, scientific approach is necessary to ensure
that a full breadth of options is explored and evaluated. Lafley et al. (2012)
define the following seven steps to strategy making, which differ from tra-
ditional methods in clearly articulating possibilities:

1. Frame a choice. Define the issue using two or more mutually exclusive
options. This moves the discussion from investigating issues to
evaluating solutions and making decisions. It further ingrains
the team with the notion that they have choices. It’s often useful to
include the status quo as an option, to explore the assumptions
necessary in maintaining current practices, which often highlights
the need for action.

2. Generate possibilities. Creatively brainstorm to develop additional
options. At this point, options are not evaluated beyond general
plausibility, but sufficient detail is necessary so the team can
understand the nature of the option. Practically, the authors
recommend three to five options.

3. Specify conditions. Define limitations of each option to describe the
conditions under which the option would be strategically
desirable. Note that this is not the time to argue merits of any
option, or whether these necessary conditions exist now or could
exist in the future. Instead, it is an opportunity to define the issues
that would have to be evaluated in order to make the option
attractive to the team. When conditions have been completely
defined for an option, the team should be in agreement that, if all
conditions were met, the option would be acceptable. If a given
condition is desirable, but not necessary, it should be removed.
The ultimate goal at this step is to understand the limitations of
every option before analysis begins.

4. Identify barriers. Determine which conditions are least probable.
The focus in this step is to identify the conditions that are most
troublesome to the team members: Which conditions would you
be most likely to be concerned about attaining?

5. Design tests. For each key barrier condition, construct tests that,
when implemented, would convince the team that the conditions
can be met. What is the standard of proof required for the team to
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assert, with an acceptable degree of confidence, that the condition
can be met? This may involve surveys of customers or suppliers,
or honest discussions with key customers or suppliers, depending
on the team’s confidence in the condition. The authors suggest
that the team members with greatest skepticism for a given option
be tasked with developing the tests for that option.

Conduct the tests. Implement the tests defined in the preceding
step. The authors recommend starting with the barrier condition
that the team has the least confidence in, on the premise that the
condition can be quickly dismissed without additional testing.
They refer to this as the “lazy man’s approach” and cite it as a key
driver for reducing costs and effort of the analysis.

Make the choice. The option with the fewest key barriers will naturally
surface as the preferred option by the team.

Lafley, a former chairman and CEO of Proctor & Gamble, cites the use
of the possibilities-based approach to strategic decision-making in P&G’s
transformation of the Olay product line to a premium “prestige” brand,
eventually accounting for $2.5 billion in annual sales. When considering
the option of marketing a prestige product to younger clientele through
mass-market channels, the following necessary conditions were defined
(Lafley et al., 2012):

Industry segmentation. A sufficiently large number of woman want
to “fight the seven signs of aging.”

Industry structure. The emerging masstige (i.e., a prestige product
in mass market) segment will be at least as structurally attractive
as the current mass-market segment.

Channel. Mass retailers will embrace the idea of creating a masstige
experience to attract prestige customers.

Consumers. A pricing sweet spot exists that will induce mass
consumers to pay a premium and prestige shoppers to purchase
in the mass channel.

Business model capabilities. P&G can create prestige-like brand
positioning, packaging, and in-store promotions in