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ABSTRACT

This thesis will focus on the concept of Return on
Quality, which allows managers to measure their
company'’s return on investment on quality-improvement
programs. Although over 90 percent of American
companies have some form of gquality-improvement
initiatives in place, studies have shown that as much
as 66 percent of the programs implemented have failed
to produce satisfactory results.

This finding does not mean that all quality
programs should be scrapped. Rather, it underscores
the importance of assessing the program’s ability to
contribute to the company’s bottom line. Top financial
executives should actively participate in measuring the
performance of such programs to ensure the adoption of
a bottom-line approach to the quality initiative:
Return on Quality. They must see to it that the
quality improvement proposals agree with the company’s
investment criteria, verify costs and customer-
profitablity figures, test programs before
implementation, and develop procedures for monitoring

the program’s progress.



A review of the total quality management and
return on quality literature revealed that there has
been very little empirical research into the concept of
return on quality. The literature review supported the
view that a return on quality manual should be
developed, containing procedures for companies to
evaluate their quality-improvement alternatives based
on their profit impact.

A return on quality manual was developed, and
evaluators for the manual were selected. Criteria for
selection of the evaluators were: knowledge of total
quality management principles and practices and
experience in quality management. Evaluators were
chosen from the corporate and small business sectors.
The data collection instrument was a self-developed
questionnaire.

The results of the questionnaire supported the
need for a return on quality handbook. The evaluators'’
comments suggested both immediate and future needs for

the manual.
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Chapter 1

INTRODUCTION

Early Quality

As a concept, quality has been around for many
thousands of years. Only recently has it emerged as a
formal management function. The discipline is still
evolving. In its original form, it was reactive and
inspection-oriented; today, quality-related activities
have broadened and are seen as essential for corporate
strategic success. Once the exclusive province of
manufacturing and operations departments, quality now
embraces functions as diverse as purchasing,
engineering, and marketing research, and commands the
attention of chief executive officers.

Most modern approaches to quality have emerged
gradually, arriving through steady evolution rather
than dramatic breakthroughs. They are the product of a
series of discoveries stretching back over several
centuries. These discoveries can be divided into four
distinct "quality eras": inspection, statistical
quality control, quality assurance, and strategic
quality management (Garvin 3).

1




In the eighteenth and nineteenth centuries,
quality control did not exist. Most manufacturing was
performed by artisans and skilled craftsmen or by
journeymen and apprentices who were supervised by
masters at the trade (Chandler 53). Goods were
produced in small volumes; parts were matched to one
another by hand, and after-the-fact inspection to
ensure high quality was conducted informally, if at
all. A well-made product was viewed as the natural
outgrowth of reliance on skilled craftsmen for all
aspects of design, manufacturing, and service (Juran
20) .

Formal inspection became necessary only with the
rise of mass production and the need for inter-
changeable parts. As volumes increased, parts could no
longer be fitted to one another by hand. The process
required a large pool of skilled labor and was both
costly and time-consuming. Prices were often beyond
the reach of the average consumer, especially for
machinery and equipment.

In the United States, these pressures gave rise to
what has been called the American system of manu-

facturing: the use of special-purpose machinery to



produce interchangeable parts by following a
preestablished sequence of operations (Garvin 4).
Examples of this manufacturing system were seen at the
national armory at Springfield, Massachusetts, the
Singer Company, and the McCormick Harvesting Company.

From a quality-control standpoint, the key
breakthrough was the development of a rational jig,
fixture, and gauging system in the early 1800’'s (4).
Jigs and fixtures are devices that position tools or
hold parts while they are being worked, keeping them
fixed to the equipment so that machining operations can
be performed accurately and precisely. Since every
part that is worked on is held in place the exact same
way--all jigs and fixtures having been designed from a
standard model of the product to be manufactured--a
high degree of interchangeability is assured. A system
of gauges is often used to inspect the matched parts
before final assembly (5).

By 1819, an elaborate gauging system was in place
at the Springfield Armory in Massachusetts. It gave
inspection a new respectability. Activities that were
previously conducted by eye were replaced by a more

objective and verifiable process. For example, two



inspectors who used a gauge were more likely to reach
the same result than two who were relying on personal
judgment alone.

As the American system of manufacturing matured,
gauging became more refined, and inspection became even
more important. In the early 1900’s, Frederick W.
Taylor, the "father of scientific management," gave the
activity added legitimacy by singling it out as an
assigned task for one of the eight funtional bosses
(i.e. a foreman) required for effective shop

management. He stated in his book Shop Management that

"...the inspector is responsible for the quality of the
work, and both the workmen and the speed bosses must
see that the work is finished to suit him" (Taylor
101).

Inspection activities were linked more formally to
quality control in 1922, with the publication of G.S.

Radford’s The Control of Quality in Manufacturing. For

the first time, quality was viewed as a distinct
management responsibility and as an independent
function. The book even touched on a number of
principles regarded as central to modern-day quality

control such as the need to get designers involved



early in quality activities, the need for close
coordination among the various departments affecting
quality, and the association of quality improvement
with increased output and lower costs. Radford’s
emphasis throughout his book was conformance and its
overall link with inspection (Radford 1-78).

Quality matters did not change much at all during
the 1920’s. Quality control was limited to inspection
and to such narrow activities as grading, counting, and
repair. Troubleshooting was considered to be beyond
the reach of the average inspection department (Garvin
6). In the next decade, however, the role of the
quality professional would be redefined. The stimulus
for the change was research conducted at Bell Telephone
Laboratories; the result is what we now call

statistical quality control.

Statistical Quality Control

The year 1931 was a watershed for the quality

movement. W.A. Shewhart’s Economic Control of Quality

of Manufactured Product was published that year, giving
the discipline a scientific footing for the first time.

Much of modern-day quality control can be traced to



Shewhart’s book. In it, he discussed manufacturing
controls, developed techniques for monitoring and
evaluating day-to-day production, and suggested a
variety of ways to improve quality (Shewhart 25-123).

Shewhart was part of a larger group at Bell
Telephone Laboratories that was investigating problems
of quality. The group’s research was prompted by the
concerns of Bell’s engineers who were seeking greater
standardization and uniformity in their nationwide
telephone network. The group, which included men such
as Shewhart, Harold Dodge, Harry Romig, G.D. Edwards,
and later Joseph Juran, was largely responsible for
creating the present-day discipline of statistical
quality control (Dodge 77).

The first problem that Shewhart and his group
worked on was process control. Shewhart recognized
that variability was a fact of industrial life and that
it could be understood using the principles of
probability and statistics. Shewhart developed simple
statistical techniques to determine the limits of
process control, as well as graphic methods for
plotting production values to assess whether they fell

within the acceptable range. The process control chart




7
that Shewhart developed is now one of the most powerful
tools used in the quality community (Juran and Gryna
1000). At the same time that Shewart and this group
were pursuing their work on process control, other
researchers at Bell Laboratories were investigating the
practice of sampling. Harold Dodge and Harry Romig
were the prime movers in this effort.

Sampling techniques start with the simple premise
that 100 percent inspection is an inefficient way of
sorting good products from bad. An alternative to this
method is checking a limited number of items in a
production lot, and then deciding on that basis whether
the entire lot is acceptable. Dodge and Romig
developed sampling plans that ensured that for a given
level of defects, the probability of unwittingly
accepting an unsatisfactory lot would be limted to a
certain percentage. A certain number of items would be
checked in a specified lot size. If, according to the
sampling tables, the number of defective items in that
group exceeded the number allowable, the entire lot
would be rejected (1001).

Even though this method was useful, it was limited

in appplication. It applied only to individual



production lots, rather than to the overall level of
quality produced by a manufacturing process. A new
concept, the average outgoing quality limit (AOQL), was
developed to meet that deficiency. It indicated the
maximum percentage of defective units that a process
would produce under two contitions: sampling inspection
by lots, and the individual separation of good from bad
items in all lots that had already been rejected on the
basis of sampling (Dodge 82-84).

These breakthroughs in process control and
sampling were instrumental in improving the overall
quality of telephone equipment at Bell Telephone.
Inspection costs fell, quality improved, and employees
became more productive. However, neither technique had
much of an impact outside of Bell Laboratories. Only
with the advent of World War II and the need to produce
munitions in large volumes did the concepts of
statistical quality control gain a wider audience.

In December of 1940, a committee was formed by the
War Department to draft standards in the area of
quality. The standards were published in 1941 and
1942. Their primary purpose was the development and

use of control charts. Around the same time, the U.S.



Army’'s Ordnance Department was facing the problem of
how to get large quantities of arms and ammunitions
from multiple suppliers at acceptable levels of
guality. The Army decided to develop a system of
acceptance sampling procedures to be applied to
government inspectors. In 1942 a Quality Control
section was established at the War Department, and it
was largely staffed by statisticians from Bell
Laboratories (Dodge 155) .

This group soon developed a new set of sampling
tables based on the concept of acceptable quality
levels (AQL). AQL was defined as the poorest quality
that a supplier could maintain over time and still be
satisfactory. Two types of inspection were used in the
AQL system: normal inspection and tightened inspection.
Normal inspection was used when the products under
review had recently proved to have a defect rate lower
than or equal to the AQL. Tightened inspection was
used when the defect rate had recently exceeded the AQL
(156) .

Both of these new techniques were highly
successful. Government inspectors were able to process

higher volumes of materials in less time. Substantial
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improvements in quality were also realized. The United
States was able to produce massive amounts of materials
for their war efforts.

Meanwhile, the Office of Production Research and
Development (OPRD) of the War Department was also
developing quality programs. Bell Laboratory
researchers, in cooperation with several major
universities, were develping statistical quality
control programs for use in the war effort. Courses
were offered at the Carnegie Institute of Technology
and Stanford University starting in 1942. By the end
of World War Two, institutions in more than twenty-five
states were involved. A total of 8,000 people were
trained in statistical quality control (160).

By 1945, groups of students who had attended the
courses began to form local societies for quality
control. The Society of Quality Engineers was the
first group to form. 1In 1946 it merged with another
society to become the American Society for Quality
Control (ASQC). Today, the ASQC is the quality field’s
dominant professional group.

Quality efforts were not limited to the United

States in the postwar period. 1In the years after the
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end of World War Two, Japanese manufacturers were known
primarily for inferior quality. Since that time,
however, a remarkable transformation has taken place.

Today, quality is a national obsession in Japan.

The Japanese Quality Movement

Before 1945, Japan’s quality efforts were limited
primarily to inspection. Statistical quality control
techniques were known but seldom applied. Control
charts, for example, were used as early as 1929 at the
Shibaura Electric Company but there were few other
early applications. For the most part, statistical
gquality control remained a technical oddity in the
1930’'s and 1940’'s (Garvin 179).

The same was true of efforts to develop quality
standards. The standardization movement began in Japan
in 1910, and Japanese Engineering Standards were
established in 1921. A number of British and American
guality standards were studied by Japanese scholars; a
few were then translated for use during World War Two,
but they had little impact on Japanese industry.

Japanese quality remained poor, and most design,

production and quality control practices were haphazard
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and uncoordinated. It was only after the war ended
that changes occurred in Japan, stimulated in large
part by American quality experts (Weihrich and Koontz
650) .

Quality control techniques were widely exported by
the United States after 1945. They were carried to
Japan by a succession of American statisticians,
engineers, and management theorists. 1Initially, the
American military provided guidance to the Japanese
government and industry. By the late 1940’s, civilian
experts took over as advisors and helped to turn Japan
into a leading economic power (649).

Between 1945 and 1949, American civilian and
military teams were assigned the task of working with
Japanese manufacturers in various industries to improve
production methods. Quality control quickly became a
principal concern of the teams. Many of the team
members had worked previously at Bell Laboratories, and
were able to apply quality control techniques to impact
Japan’s postwar economy.

These teams pursued such varied activities as
upgrading Japanese working environments, establishing

organizations to certify quality standards, and
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advising Japanese business leaders on questions of
production management (Hopper 26). A series of special
seminars was held for top Japanese executives which
focused on themes such as participative management and
attentiveness to quality. It was during this time
period that three Americans, W. Edwards Deming, Joseph
Juran, and Armand Feigenbaum, visited Japan and made a
huge impact on its quality movement.

Deming first came to Japan in 1950 to present an
eight-day quality control seminar to the Union of
Japanese Scientists and Engineers. His seminar was so
well received that he was invited back several more
times throughout the 1950’s. Today, Deming is regarded
as a national hero in Japan. The Deming Prize for
quality has become one of Japan’s highest industrial
honors (Ishikawa 6).

Deming’s message to the Japanese was primarily
statistical: a rigorous and systematic approach to
solving quality problems. This was in keeping with his
professional background in physics and statistics.
Deming urged managers to focus on problems of
variability and their causes. He pushed top managers

to become actively involved in their companies’ quality
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improvement programs. And Deming introduced the
Japanese to modern methods of consumer research,
combining door-to-door surveys with exposure to
detailed sampling techniques (Deming 91).

From Deming, Japanese engineers and managers
learned the rudiments of statistical quality control.
They responded with enormous enthusiasm, especially at
the factory level. Applications spread rapidly,
encouraged by a large number of well-documented success
stories. However, problems with employee resistance
and lack of technical standards arose. Even more
serious, not all managers understood the roles they had
to play in quality improvement. The theories of Juran
and Feigenbaum proved to be instrumental in combating
these problems (Ishikawa 18).

Like Deming, Joseph Juran was invited to Japan by
the Union of Japanese Scientists and Engineers. He
arrived in 1954 and conducted seminars for top and mid-
level executives. His lectures focused on planning,
organizational issues, goal setting, and management’s
responsibility for quality. At about the same time,

the work of Armand Feigenbaum was discovered by the

Japanese. Feigenbaum, who was a well-published quality
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expert, argued for a systematic or total approach to
quality. This approach required the involvement of all
functions in the quality process, not just manu-
acturing (Hart and Casserly 54). Together, Juran and
Feigenbaum awakened the Japanese to the less
statistical aspects of quality management. Their
impact was both profound and long-lasting. Examples of
these impacts can be found in the Theory Z management
style and quality control circle approach to management
utilized in Japan today. However, it should be noted
that the Japanese ultimately were responsible for the

success of their quality movement.

Quality Assurance

The 1950's and early 1960‘s ushered in the next
major quality era in the United States, that of quality
assurance. Quality control had established itself as a
recognized discipline by the end of the 1940’s.
However, its methods were primarily statistical and had
little application on the factory floor. Quality
assurance evolved from a narrow, manufacturing-based
discipline to one with broad management implications.

Problem prevention was its primary goal, but quality
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assurance’s tenets expanded far beyond statistics.
Four elements were involved in quality assurance:
quantifiying the costs of quality, total quality
control, reliability engineering, and zero defects
(Garvin 12).

Until the 1950’s, most efforts to improve quality
were based on the unstated assumption that defects were
costly. Just how costly was a matter of conjecture,
because few companies had gone to the trouble of
calculating up the expenses they incurred because
products were not built right the first time. Managers
were faced with the question of how much quality was
enough.

Joseph Juran discussed this question in his

Quality Control Handbook. The book outlined the

economics of quality and stated that the costs of
achieving a given level of quality could be divided
into avoidable and unavoidable costs. Avoidable costs
were those of product defects and failures.
Unavoidable costs were associated with prevention-
inspection, sampling, sorting, and other quality
control initiatives. Juran estimated that avoidable

quality losses were typically in the range of $500 to
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$1000 per productive operator per year (Juran 78).

With Juran’s guidance, managers now had a way of
deciding how much to invest in quality improvement.
Additional expenditures on prevention were likely to be
justified as long as failure costs remained high. This
concept also illustrated another important point: that
decisions made early on in the production process had
implications for the level of quality costs incurred
later on, both in the factory and in the field (Abbott
and Leaman 1002).

In 1956 Armand Feigenbaum took this principle a
step further by proposing total quality control. He
argued that high quality products were unlikely to be
produced if the manufacturing department was forced to
work in isolation. He also noted that all new
products, as they moved from design to market, involved
roughly the same activities. To be successful, these
activities required the cooperation of multiple
departments. To make the system work, companies
developed elaborate matrices which listed departmental
responsibilities and activities (Feigenbaum 94) .

Both Juran and Feigenbaum agreed on the need for a

new type of quality professional: one who was both
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well-versed in statistical methods, quality control,
and sampling as well as product development,
manufacturing control and customer service. To deal
with these responsibilities, Juran and Feigenbaum
argued that a new function, reliability engineering,
was necessary (Budne 1023).

Reliability engineering involved high-level
quality planning, coordinating the activities of other
departments, setting quality standards, providing
quality measurements, and the use of statistical models
and probability theory (Boehm 124). The field was
closely aligned with the growth of the aerospace and
electronics industries in the 1950’s and 1960's. Like
total quality, reliablity engineering was aimed at
preventing defects from happening in the first place.
Zero defects, the last significant development in the
area of quality assurance, focused on management
expectations and the human relations side of the
quality equation.

Zero defects had its genesis at the Martin company
in the 1960’'s. Martin was building missiles for the
U.S. Army. Martin wanted to develop a program to

increase quality by focusing on workers’ motivation and
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awareness. The resulting program, zero defects,
achieved higher quality and the added bonus of perfect
missiles. A key step in the program was the
identification of quality problems at their source and
the design of remedial efforts to fix them. The Martin
Company'’s chief contribution to zero defects was
articulating a philosophy that the only acceptable
quality standard was perfection and showing how it
could be implemented to the work force through training
and personal feedback (Crosby 3-105).

Thus, the quality movement in the United States
and the rest of the world changed rapidly through the
first six decades of the twentieth century.

Inspection, statistical quality control and quality
assurance all helped to expand the boundaries of the
quality profession. However, all of these approaches
to quality were largely defensive. Their main
objectives were the prevention of defects. Quality was
still viewed by many as something that could hurt a
company if ignored rather than a strong basis for
competition. This view finally changed with the

arrival of strategic quality management.
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Strategic Quality Management

During the 1970’s and 1980’'s, a growing number of
American companies began to adopt a new vision known as
strategic quality management. It embodies a dramatic
shift in perspective. For the first time, top
managers, at the level of presidents and chief
executive officers, have expressed an interest in
quality. They have linked it with profitability,
defined it from the customer’s point of view, and
required its inclusion in the strategic plannning
process. In the most radical departure of all, many
have insisted that quality be viewed as an aggressive
competitive weapon (Main 28-33).

All of these changes did not occur overnight. A
variety of external forces, each linking losses of
profitability and market share to poor quality, paved
the way. Together, they awakened companies to
quality’s competitive potential. Among the most
important issues were increased foreign competition, a
sharp jump in the number of product liability suits,
and pressures from the government on several fronts.
However, for many American managers, the biggest shock

was the dramatic inroads made by Japanese manufacturers
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because of their superior quality and reliability
(Magaziner and Reich 176).

Because of the large sums of money lost due to all
of these external factors, top managers became more
focused on product quality. With their companies’
reputations, market shares, and profitability at risk,
the topic of quality could no longer by ignored. Nor
could it be relegated to lower levels of the
organization, where functional loyalties might
interfere with strategic planning and vision. What
emerged was a new approach to quality, one that was
strongly shaped by the concerns of upper management.

One of the biggest components of strategic quality
management is the term "total quality management," or
TOM. Weirich and Koontz state that TQM:

...involves the organization’s long-term

commitment to the continuous improvement of

quality-throughout the organization, with the
active participation of all members at all
levels-to meet and exceed customer’s

expectations. In a sense, TQM is simply

effective management. (Weihrich and Koontz,

650)

Managers at many leading companies have embraced

TQM and other strategic quality programs, which can be

quite expensive. However, the popularity of these
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quality programs has blinded many compaies to the need
to determine whether quality really translates into
profits. Although more than 90 percent of major
American companies have some sort of quality-
improvement initiative in place, studies have shown
that as much as 66 percent of the programs implemented
have failed (Keiningham 50). Companies need to
actively participate in measuring the performance of
such programs to ensure the adoption of a bottom-line
approach to the quality initiative, or return on

quality (ROQ) .

Statement of Purpose

The purpose of this research is to evaluate the
information available concerning return on quality and
show how this system can be used to both anticipate or
analyze the bottom-line return on a quality improvement
program and show how to make quality improvement a
critical element of a company'’s strategic business
plan. From this information a manual will be developed
to be used as an initial primer to provide information
on return on quality. This primer will attempt to

provide to the managers and employees the basis for















132
figure and the new dollar figure is the

profit impact of the proposed quality

process.

8. To calculate return on quality (ROQ), divide

the profit impact by the costs associated

with implementing the process.

By using return on quality, managers can rely on
more than the belief that quality leads to profits.
They can project the expected profit impact resulting
from their quality processes. As a result, managers
can make sure that the effect of their quality

processes shows up on the bottom line.

STRATEGIC PLANNING: THE RETURN ON QUALITY APPROACH

The failure of many acclaimed quality-improvement
processes demonstrates that while quality may be
necessary to be profitable, it is not a guarantee of
profits. Therefore, if managers are going to embrace
gquality improvement as a critical component of their
company’s strategic objectives, then the financial
implications of quality must be demonstrated.

What is needed is not just a quality mindset, but
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a financially accountable quality mindset that focuses
on the return on quality. Moreover, the financially
responsible management of quality, real customer-
defined quality, cannot be achieved by halfhearted,
piecemeal, or cosmetic means. Converting a company to
a customer-driven mindset while managing the return on
quality expenditures requires tightly coordinated
planning throughout the entire organization, from top
to bottom, with the profitable improvement of customer-
defined quality as the overall driving force. The
objective should define the direction of the
organization as a whole and guide the development of
specific objectives and strategies at each lower level.
In particular, strategies at all levels should be
selected on the basis of their contribution to higher-
level goals, as well as on their ability to
meaningfully and profitably contribute to customer
satisfaction.

The return on quality approach is rooted in a
well-defined planning process which incorporates the
basic cycle of planning, implementing and monitoring.

Or, as W.A. Shewhart stated in his Economic Control of

Quality Manufacturing Product, "Plan--Do--Check--Act."
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Return on quality processes should be continuously
monitored at all levels of the organization.
Additionally, the collection of appropriate information
about threats and opportunities facing the company is
an essential part of the overall planning process.
Specific areas on which data should be collected
include market dynamics, sales analysis, external
customers, internal customers, product and service
quality, suppliers, competition, benchmarks for
processes, environmental monitoring, and the overall
cost of quality.

Leading the return on quality campaign in any
company is the president or chief executive officer.
In all statements and actions, the CEO must endorse
strategic quality planning; and, if not actually play a
role in designing the process, then certainly take part
in regular reviews of the process; and provide funding,
time, and other support necessary to ensure high-
quality planning activities.

The success of return on quality in an
organization requires total commitment from the entire
company and lots of communication, both vertically and

horizontally. It also requires commitments of time and
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resources. And it takes patience to learn how to do it
properly, because the return on quality processes may
not be satisfactory the first few times they are
implemented. However, the long-term rewards for a
company are great. With a successful return on quality
process, companies can manage their scarce resources

and direct their spending where it counts the most.

CONCLUSTION

While Total Quality Management (TQM) has captured
the attention of a great number of companies in the
United States, the results of quality improvement are
difficult to measure and the financial impact is
difficult, if not impossible, to quantify. This return
on quality manual introduces a decision support system
that can be used to anticipate or analyze the bottom-
line return on a quality improvement process and shows
how to make quality improvement a critical element of a
company’s strategic business plan. In short, this
manual provides the basis for making quality
improvement efforts accountable for tangible results

from the marketing, customer service and financial
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sectors.
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