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In this article, the au-
thor reviews and syn-
thesizes the varying
definitions of product
quality arising from
philosophy, econom-
ics, marketing, and op-
erations management.
He then goes on to
build an eight-
dimensional frame-
work to elaborate on
these definitions.
Using this framework,
he addresses the empir-
ical relationships be-
tween quality and vari-
ables such as price, ad-
vertising, market share,
cost, and profitability.
Ed.

What Does ‘“‘Product Quality”

Really Mean?

David A. Garvin

Product quality is rapidly becoming an im-
portant competitive issue. The superior reli-
ability of many Japanese products has
sparked considerable soul-searching among
American managers.! In addition, several
surveys have voiced consumers’ dissatisfac-
tion with the existing levels of quality and
service of the products they buy.? In a recent
study of the business units of major North
American companies, managers ranked
“producing to high quality standards” as
their chief current concern.’

Despite the interest of managers, the aca-
demic literature on quality has not been re-
viewed extensively. The problem is one of
coverage: scholars in four disciplines — phi-
losophy, economics, marketing, and opera-
tions management — have considered the
subject, but each group has viewed it from a
different vantage point. Philosophy has fo-
cused on definitional issues; economics, on
profit maximization and market equilibrium;
marketing, on the determinants of buying
behavior and customer satisfaction; and op-
erations management, on engineering prac-
tices and manufacturing control. The result
has been a host of competing perspectives,
each based on a different analytical frame-
work and each employing its own terminol-
0gy.

At the same time, a number of common
themes are apparent. All of them have im-
portant management implications. On the
conceptual front, each discipline has wres-
tled with the following questions: Is quality
objective or subjective? Is it timeless or so-
cially determined? Empirically, interest has
focused on the correlates of quality, What,
for example, is the connection between qual-
ity and price? Between quality and advertis-
ing? Between quality and cost? Between
quality and market share? More generally,
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do quality improvements lead to higher or
lower profits?

Five Approaches to Defining Quality

Five major approaches to the definition of
quality can be identified: (1) the transcen-
dent approach of philosophy; (2) the prod-
uct-based approach of economics; (3) the
user-based approach of economics, market-
ing, and operations management; and (4) the
manufacturing-based and (5) value-based
approaches of operations management.
Table 1 presents representative examples of
each approach.

1. The Transcendent Approach

According to the transcendent view, quality
is synonymous with “innate excellence.””* It
is both absolute and universally recogniz-
able, a mark of uncompromising standards
and high achievement. Nevertheless, propo-

- nents of this view claim that quality cannot

be defined precisely; rather, it is a simple,
unanalyzable property that we learn to rec-
ognize only through experience. This defini-
tion borrows heavily from Plato’s discussion
of beauty.5 In the Symposium, he argues that
beauty is one of the “platonic forms,” and,
therefore, a term that cannot be defined. Like
other such terms that philosophers consider
to be “logically primitive,” beauty (and per-
haps quality as well) can be understood only
after one is exposed to a succession of objects
that display its characteristics.

2. The Product-based Approach

Product-based definitions are quite different;
they view quality as a precise and measur-
able variable. According to this view, differ-
ences in quality reflect differences in the
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Table 1 Five Definitions of Quality

1. Transcendent Definition:

— “Quality is neither mind nor matter, but a third entity independent of the two . . . even though Quality
cannot be defined, you know what it is,” (R. M. Pirsig, Zen and the Art of Moloreyele Mainlenance, pp. 185, 213)

— *“... acondition of excellence implying fine quality as distinct from poor quality. ... Quality is achieving or
reaching for the highest standard as against being satisfied with the sloppy or fraudulent.” (8. w. Tuetiman, *The
Decline of Quality,’

II. Product-based Definition:

— “Differences in quality amount to differences in the quantity of some desired ingredient or attribute.”
(L. Abbott, Quality and Competition, pp. 126-127)

* New York Times Megozine, 2 November 1980, p. 38)

— “Quality refers to the amounts of the unpriced attributes contained in each unit of the priced attribute.”
(K. B. Leifler, “Ambiguous Changes in Product Qualily,” American Economic Review, December 1982, . 956)

III. User-hased Definition;

— "Quality consists of the capacity to satisfy wants .. .”” (C. D, Edwards, “The Meaning of Quality,” Quality Progress, Oclober
1968, p. 37)

— “Quality is the degree to which a specific product satisfies the wants of a specific consumer.” (1. L. Gilmore,
“Product Conformance Cost,” Quualily Progress, June 1974, p. 16)

— “Quality is any aspect of a product, including the services included in the contract of sales, which influences
the demand curve.” (R. Doriman and P. O. Steiner, “'Optimal Advertising and Optimal Quality,” American Economic Review, December
1954, p. 831)

— “In the final analysis of the marketplace, the quality of a product depends on how well it fits patterns of
consumer preferences.“ (A, A, Kuein and R, L. Day, “Strategy of Product Quality,” Harvard Business Review, November—December
1962, p. 101)

— "Quality consists of the extent to which a specimen [a product-brand-model-seller combination] possesses
the service characteristics you desire.” (E. 5. Maynes, *"The Concept and Measurement of Product Quality,” in Household
Production and Consumption, p. 542)

— "Quality is fitness for use.” (. M. Juran, ed., Quality Control t{andbook, p. 2-2)
IV. Manufacturing-based Definition:
-~ "“Quality [means} conformance to requirements.” (1. B. Croshy. Quality Is Free, p. 15)

- “Quality is the degree to which a specific product conforms to a design or specification.’ (Gilmare, June 1974,
p. 18)

V. Value-based Definition:

— “Quality is the degree of excellence at an acceptable price and the control of variability at an acceptable
cost.” (R. A. Broh, Managing Qualily for Higher Projits, 1982, p. 3)

— "Quality means best for certain customer conditions. These conditions are (a) the actual use and
(b) the selling price of the product.” (A. v. Feigenbaum, Total Quality Control, p. 1)

quantity of some ingredient or attribute pos-
sessed by a product.® For example, high-
quality ice cream has a high butterfat con-
tent, just as fine rugs have a large number of
knots per square inch. This approach lends a
vertical or hierarchical dimension to quality,
for goods can be ranked according to the
amount of the desired attribute that they
possess. However, an unambiguous ranking
is possible only if the attributes in question

are considered preferable by virtually all
buyers.?

Product-based definitions of quality first
appeared in the economics literature, where
they were quickly incorporated into theoret-
ical models. In fact, the early economic re-
search on quality focused almost exclusively
on durability, simply because it was so easily
translated into the above framework.® Since
durable goods provide a stream of services
over time, increased durability implies a
longer stream of services — in effect, more of
the good. Quality differences could, there-
fore, be treated as differences in quantity,
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considerably simplifying the mathematics.

There are two obvious corollaries to this
approach. First, higher quality can only be
obtained at higher cost. Because quality re-
flects the quantity of attributes that a product
contains, and because attributes are consid-
ered to be costly to produce, higher-quality
goods will be more expensive. Second, qual-
ity is viewed as an inherent characteristic of
goods, rather than as something ascribed to
them. Because quality reflects the presence
or absence of measurable product attributes,
it can be assessed objectively, and is based
on more than preferences alone.

3. The User-based Approach .

User-based definitions start from the oppo-
site premise that quality ‘“‘lies in the eyes of
the beholder.” Individual consumers are as-
sumed to have different wants or needs, and
those goods that best satisfy their prefer-
ences are those that they regard as having the
highest quality.® This is an idiosyncratic and
personal view of quality, and one that is
highly subjective. In the marketing litera-
ture, it has led to the notion of “ideal
points”: precise combinations of product at-
tributes that provide the greatest satisfaction
to a specified consumer;!? in the economics
literature, Lo the view that quality differences
are captured by shifts in a producl’s demand
curve;!! and in the operations management
literature, to the concept of ‘fitness for
use.”’1? Each of these concepts, however,
faces two problems. The first is practical —
how to aggregate widely varying individual
preferences so that they lead to meaningful
definitions of quality at the market level. The
second is more fundamental — how to dis-
tinguish those product attributes that con-
note quality from those that simply
maximize consumer satisfaction.

The aggregation problem is usually re-
solved by assuming that high-quality prod-
ucts are those that best meet the needs of a
majority of consumers. A consensus of views
is implied, with virtually all users agreeing
on the desirability of certain product atiri-
butes. Unfortunately, this approach ignores
the different weights that individuals nor-

mally attach to quality characteristics, and
the difficulty of devising an unbiased statis-
tical procedure for aggregating such widely
varying preferenccs.’® For the most part,
these problems have been ignored by
theorists. Economists, for example, have typ-
ically specified moaels in which the market
demand curve responds to quality changes
without explaining how that curve, which
represents the summation of individual
preferences, was derived in the first place.1*

A more basic problem with the user-based
approach is its equation of quality with max-
imum satisfaction. While the two are related,
they are by no means identical. A product
that maximizes satisfaction is certainly pref-
erable to one that meets fewer needs, but is it
necessarily better as well? The implied
equivalence often breaks down in practice. A
consumer may enjoy a particular brand be-
cause of its unusual taste or features, yet may
still regard some other brand as being of
higher quality. In the latter assessment, the
product’s objective characteristics are also
being considered.

Even perfectly objective characteristics,
however, are open to varying interpretations.
Today, durability is regarded as an impor-
tant element of quality. Long-lived products
are generally preferred to those that wear out
more quickly. This was not always true: until
the late nineteenth century, durable goods
were primarily possessions of the poor, for
only wealthy individuals could afford deli-
cate products that required frequent re-
placement or repair.’® The result was a
long-standing association between durabil-
ity and inferior quality, a view that changed
only with the mass production of luxury
items made possible by the Industrial Revo-
lution. ‘

4. The Manufacturing-based Approach

User-based definitions of quality incorporate
subjective elements, for they are rooted in
consumer preferences — the determinants of
demand. In contrast, manufacturing-based
definitions focus on the supply side of the
equation, and are primarily concerned with
engineering and manufacturing practice.
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Virtually all manufacturing-based defini-
tions identify quality as ‘“conformance to
requirements.”16 Once a design or a speci-
fication has been established, any deviation
implies a reduction in quality. Excellence is
equated with meeting specifications, and
with “making it right the first time.” In these
terms, a well-made Mercedes is a high-
guality automobile, as is a well-made
Chevette.

While this approach recognizes the con-
sumer’s interest in quality — a product that
deviates from specifications is likely to be
poorly made and unreliable, providing less
satisfaction than one that is properly con-
structed ~— its primary focus is internal.
Quality is defined in a manner that simplifies
engineering and production control. On the
design side, this has led to an emphasis on
reliability engineering;!” and on the man-
ufacturing side, to an emphasis on statistical
quality control.’® Both technigques are de-
signed to weed out deviations early: the
former, by analyzing a product’s basic com-
ponents, identifying possible failure modes,
and then propesing alternative designs to
enhance reliability; the latter, by employing
statistical techniques to discover when a
production process is performing outside
acceptable limits.

Each of these techniques is focused on the
same end: cost reduction. According to the
manufacturing-based approach, improve-
ments in quality (which are equivalent to
reductions in the number of deviations) lead
to lower costs, for preventing defects is
viewed as less expensive than repairing or
reworking them.'® Firms are, therefore, as-
sumed to be performing suboptimally: were
they only to increase their expenditures on
prevention and inspection — testing pro-
totypes more carefully or weeding out a
larger number of defective components be-
fore they become part of fully assembled
units — they would find their rework, scrap,
and warranty expenses falling by an even
greater amount.2°

5. The Value-based Approach
Value-based definitions take this idea one

step further. They actually define quality in
terms of costs and prices. According to this
view, a quality product is one that provides
performance at an acceptable price oTr con-
formance at an acceptable cost.2! Und er this
approach, a $500 running shoe, no mmatter
how well constructed, could not be a qguality
product, for it would find few buyers.

A recent survey of consumer perce ptions
of quality in twenty-eight product cate gories
suggests that the value-based view is b ecom-
ing more prevalent.22 While ingredierats and
materials were seen as the key quality indi-
cators in such categories as food, clothing,
personal care, and beauty products — reflect-
ing a product-based approach to the subject
— the study’s overall conclusion wras that
“‘quality is increasingly apt to be discussed
and perceived in relationship to price.”

The difficulty in employing this ap proach
lies in its blending of two related but distinct
concepts. Quality, which is a measure of ex-
cellence, is being equated with value, which
is a measure of worth. The result is a hybrid

“affordable excellence” — that lacks
well-defined limits and is difficult to apply
in practice.

The Implications of Multiple Definiti omns
Most existing definitions of quality £all into
one of the categories listed above. The
coexistence of these differing approaches
has several important implications. First, it
helps to explain the often competing views
of quality held by members of the marketing
and manufacturing departments. Marketing
people typically take a user-based or
product-based approach to the subject; for
them, higher quality means better yperfor-
mance, enhanced features, and othher im-
provements that increase cost. Becauise they
see the customer as the arbiter of quality,
they view what happens in the factory as
much less important than what happens in
the field.

Manufacturing people normally takk e 4 dif-
ferent approach. For them, quality means
conformance to specifications and an em-
phasis on “doing it right the first timm e’ Be-
cause they associate poor quality with high
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levels of rework and scrap, manufacturing
people usually expect quality improvements
to result in cost reductions.

The Potential for Conflict. These two views
are obviously in conflict, and can cause seri-
ous breakdowns in communications. Reme-
dial efforts may become paralyzed if the
coexistence of these competing perspectives
is not openly acknowledged. For example, a
large division of a major consumer goods
company recently reviewed its quality man-
agement practices. The firm was especially
interested in assessing its new-product in-
troduction process, for new products were
regarded as the key to competitive success.
Two divergent views emerged. One group
felt that the process had been quite success-
ful: new products appeared regularly, cus-
tomer complaints were few, and defective
items had not been shipped to the trade in
any large number. Another group felt that
the process had to be revamped because
quality was so poor: new product releases
were frequently delayed while designs were
reconfigured to adapt to manufacturing re-
quirements, and material and labor variances
of several hundred thousand dollars had been
incurred because of unanticipated expendi-
tures on rework and scrap. Because of these
disagreements, the project quickly stalled.
Further progress requires the recognition
that one group is employing a user-based
definition of quality while the other is em-
ploying a manufacturing-based approach.
Only then are the two groups likely to agree
on the nature of the problems they face.

The Need for Different Definitions. Despite
the potential for conflict, companies need to
cultivate such differing perspectives, for
they are essential to the successful introduc-
tion of high-quality products. Reliance on a
single definition of quality is a frequent
source of problems. For example, a Japanese
paper manufacturer recently discovered that
its newsprint rolls failed to satisfy customers
even though they met the Japanese Industrial
Standard. Conformance was excellent,
reflecting a manufacturing-based approach
to quality, but acceptance was poor. Other

rolls of newsprint, however, generated no
customer complaints even though they
failed to meet the standard.?3 A leading U.S.
manufacturer of room air conditioners faced
the opposite problem. Its products were
well received by customers and highly rated
by Consumer Reports. Reject, scrap, and
warranty costs were so high, however, that
large losses were incurred. While the prod-
uct’s design matched customers’ needs, the
failure to follow through with tight confor-
mance in manufacturing cost the company
dearly.

These examples suggest the need to ac-
tively shift one’s approach to quality as
products move from design to market. The
characteristics that connote quality must first
be identified through market research (a
user-based approach to quality); these
characteristics must then be translated into
identifiable product attributes (a product-
based approach to quality); and the manufac-
turing process must then be organized to en-
sure that products are made precisely to
these specifications (a manufacturing-based
approach to quality). A process that ignores
any one of these steps will not result in a
quality product. All three views are neces-
sary and must be consciously cultivated.

Nevertheless, each of the major ap-
proaches to quality shares a common prob-
lem. Each is vague and imprecise when it
comes to describing the basic elements of
product quality. Relatively few analysts,
with the exceptions of Juran?® and Maynes,?3
have shown an interest in these details. That
oversight is unfortunate, for much can be
learned by treating quality in a less homoge-
neous fashion.

Eight Dimensions of Quality

Eight dimensions can be identified as a
framework for thinking about the basic ele-
ments of product quality:

1. Performance,

2. Features,
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Reliability,
Conformance,
Durability,
Serviceability,

Aesthetics,

® N D oo s w

Perceived Quality.

Each is self-contained and distinct, for a
product can be ranked high on one dimen-
sion while being low on another,

1. Performance
First on the list is performance, which refers
to the primary operating characteristics of a
product. For an automobile, these would be
traits like acceleration, handling, cruising
speed, and comfort; for a television set, they
would include sound and picture clarity,
color, and ability to receive distant stations.
This dimension of quality combines ele-
ments of both the product and user-based
approaches. Measurable product attributes
are involved, and brands can usually be
ranked objectively on at least one dimension
of performance. The connection between
performance and quality, however, is more
ambiguous. Whether performance differ-
ences are perceived as quality differences
normally depends on individual prefer-
ences. Users typically have a wide range of
interests and needs; each is likely to equate
quality with high performance in his or her
area of immediate interest. The connection
between performance and quality is also af-
fected by semantics, Among the words that
describe product performance are terms that
are frequently associated with quality as well
as terms that fail to carry the association. For
example, a 100-watt light bulb provides
greater candlepower (performance) than a
60-watt bulb, yet few consumers would re-
gard this difference as a measure of quality.
The products simply belong to different per-
formance classes. The smoothness and
quietness of an automobile’s ride, however,
is typically viewed as a direct reflection of its
quality. Quietness is therefore a performance
dimension that readily translates into qual-

ity, while candlepower is not. These differ-
ences appear to reflect the conventions of the
English language as much as they do per-
sonal preferences.

There is a clear analogy here to Lancaster’s
theory of consumer demand.2¢ The theory is
based on two propositions:2?

All goods possess objective characteristics rele-
vant to the choices which people make among
different collections of goods. The relationship
between . .. a good . . . and the characteristics
which it possesses is essentially a technical rela-
tionship, depending on the objective characteris-
tics of the good. . . .

Individuals differ in their reaction to different
characteristics, rather than in their assessments of
the characteristics. . . . It is these characteristics in
which consumers are interested . . . the various
characteristics can be viewed . . . as each helping
to satisfy some kind of “want.”

In these terms, the performance of a product
would correspond to its objective charac-
teristics, while the relationship between per-
formance and quality would reflect individ-
ual reactions.

2, Features

The same approach can be applied to prod-
uct features, a second dimension of quality.
Features are the ‘“‘bells and whistles” of
products, those secondary characteristics
that supplement the product’s basic func-
tioning. Examples include free drinks on a
plane flight, permanent press as well as cot-
ton cycles on a washing machine, and auto-
matic tuners on a color television set. In
many cases, the line separating primary
product characteristics (performance) from
secondary characteristics  (features) is
difficult to draw. Features, like product per-
formance, involve objective and measurable
attributes; their translation into quality dif-
ferences is equally affected by individual
preferences. The distinction between the two
is primarily one of centrality or degree of
importance to the user.

3. Reliability '

Reliability is a third dimension of quality. It
reflects the probability of a product’s failing
within a specified period of time. Among the
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most common measures of reliability are the
mean time to first failure (MTFF), the mean
time between failures (MTBF), and the fail-
ure rate per unit time.?® Because these mea-
sures require a product to be in use for some
period, they are more relevant to durable
goods than they are to products and services
that are consumed instantly. Japanese man-
ufacturers typically pay great attention to
this dimension of quality, and have used it to
gain a competitive edge in the automotive,
consumer electronics, semiconductor, and
copying machine industries.

4. Conformance

A related dimension of quality is confor-
mance, or the degree to which a product’s
design and operating characteristics match
preestablished standards. Both internal and
external elements are involved. Within the
factory, conformance is commonly measured
by the incidence of defects: the proportion of
all units that fail to meet specifications, and
so require rework or repair. In the field, data
on conformance are often difficult to obtain,
and proxies are frequently used. Two com-
mon measures are the incidence of service
calls for a product and the frequency of re-
pairs under warranty. These measures, while
suggestive, neglect other deviations from
standard, such as misspelled labels or
shoddy construction, that do not lead to
service or repair. More comprehensive mea-
sures of conformance are required if these
items are to be counted.

Both reliability and conformance are
closely tied to the manufacturing-based ap-
proach to quality. Improvements in hoth
measures are normally viewed as translating
directly into quality gains because defects
and field failures are regarded as undesirable
by virtually all consumers. They are, there-
fore, relatively objective measures of quality,
and are less likely to reflect individual pref-
erences than are rankings based on perfor-
mance or features.

5. Durability
Durability, a measure of product life, has
both economic and technical dimensions.

Technically, durability can be defined as the
amount of use one gets from a product before
it physically deteriorates. A light bulb pro-
vides the perfect example: after so many
hours of use, the filament burns up and the
bulb must be replaced. Repair is impaossible.
Economists call such products ‘“‘one-hoss
shays,” and have used them extensively in
modeling the production and consumption
of capital goods.??

Durability becomes more difficult to inter-
pret when repair is possible. Then the con-
cept takes on an added dimension, for prod-
uct life will vary with changing economic
conditions. Durability becomes the amount
of use one gets from a product before it
breaks down and replacement is regarded as
preferable to continued repair. Consumers
are faced with a series of choices: each time a
product fails, they must weigh the expected
cost, in both dollars and personal inconve-
nience, of future repairs against the invest-
ment and operating expenses of a newer,
more reliable model. In these circumstances,
a product’s life is determined by repair costs,
personal valuations of time and inconve-
nience, losses due to downtime, relative
prices, and other economic variables, as
much as it is by the quality of components or
materials,

This approach to durability has two im-
portant implications. First, it suggests that
durability and reliability are closely linked.
A product that fails frequently is likely to be
scrapped earlier than one that is more reli-
able; repair costs will be correspondingly
higher, and the purchase of a new model will
look that much more desirable. Second, this
approach suggests that durability figures
should be interpreted with care. An increase
in product life may not be due to technical
improvements or to the use of longer-lived
materials; the underlying economic envi-
ronment may simply have changed. For ex-
ample, the expected life of an automobile has
risen steadily over the last decade, and now
averages fourteen years.3® Older automobiles
are held for longer periods and have become
a greater percentage of all cars in use’!
Among the factors thought to be responsible
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for these changes are rising gasoline prices
and a weak economy, which have reduced
the average number of miles driven per year,
and federal regulations pgoverning gas
mileage, which have resulted in a reduction
in the size of new models and an increase in
the attractiveness to many consumers of re-
taining older cars. In this case, environmen-
tal changes have been responsible for much
of the reported increase in durability,

6. Serviceability

A sixth dimension of quality is serviceabil-
ity, or the speed, courtesy, and competence
of repair. Consumers are concerned not only
about a product breaking down, but also
about the elapsed time before service is re-
stored, the timeliness with which service
appointments are kept, the nature of their
dealings with service personnel, and the fre-
quency with which service calls or repairs
fail to resolve outstanding problems, Some
of these variables can be measured quite ob-
jectively; others reflect differing personal
standards of what constitutes acceptable ser-
vice. For example, a recent study of con-
sumer satisfaction with professional services
found the major complaints to be that ““the
service was provided in a careless, unprofes-
sional manner' and that ““I feel I was treated
as an object rather than as an individual.”’32
These comments clearly reflect subjective

- views of what constitutes acceptable profes-

sional behavior. Other aspects of service can
be assessed more objectively. Responsive-
ness is typically measured by the mean time
to repair (MTTR), while technical compe-
tence is reflected in the incidence of multiple
service calls required to correct a single
problem. Because most consumers equate
more rapid repair and reduced downtime
with higher quality, these elements of ser-
viceability are less subject to personal in-
terpretation than are those involving evalua-
tions of courtesy or standards of professional
behavior. A number of companies have
begun emphasizing this dimension of qual-
ity. Caterpillar Tractor's promise that it will
deliver repair parts anywhere in the world
within forty-eight hours and Mercedes’

guarantee of twenty-four-hour {overnight)
service in California and Arizona show that
even top-of-the-line producers believe that
this approach has value.

7. Aesthetics

The final two dimensions of quality are the
most subjective. Both aesthetics and per-
ceived quality are closely related to the
user-based approach. Aesthetics — how a
product looks, feels, sounds, tastes, or smells
— 1is clearly matters of personal judgment,
and reflections of individual preferences. In
fact, the marketing concept of “ideal points”
— those combinations of product attributes
that best match the preferences of a specified
consumer — was originally developed to
capture just this dimension of quality.33

8. Perceived Quality
Perceptions of quality can be as subjective as
assessments of aesthetics, Because consum-
ers do not always possess complete informa-
tion about a product’s attributes, they must
frequently rely on indirect measures when
comparing brands.?* In these circumstances,
products will be evaluated less on their ob-
jective characteristics than on their images,
advertising, or brand names. These forces
even affect scholarly judgments. When pro-
fessors around the country were asked to
rank the departments in their fields by qual-
ity, their rankings were only partially ex-
plained by such objective measures as the
number of articles published in leading
journals by members of the department. Both
reputation — the historical strength of the
department — and affiliation — the quality
of the university to which a department was
attached — were equally important in ex-
plaining the rankings.3$

Together, the eight major dimensions of
quality cover a broad range of concepts. Sev-
eral of the dimensions involve measurable
product attributes; others reflect individual
preferences. Some are objective and time-
less, while others shift with changing fash-
ions. Some are inherent characteristics of
goods, while others are ascribed characteris-
tics.
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The diversity of these concepts helps to
explain the differences among the five tra-
ditional approaches to quality. Each of the
approaches focuses implicitly on a differ-
ent dimension of quality: the product-based
approach focuses on performance, features,
and durability; the user-based approach fo-
cuses on aesthetics and perceived quality;
and the manufacturing-based approach fo-
cuses on conformance and reliability. Con-
flicts among the five approaches are inevita-
ble because each defines quality from a dif-
ferent point of view. Once the concept is
unbundled, however, and each dimension is
considered separately, the sources of dis-
agreement become clear.

The Strategic Importance of Quality
Dimensions
A recognition of these eight dimensions is
also important for strategic purposes. A firm
that chooses to compete on the basis of
quality can do so in several ways; it need not
pursue all eight dimensions at once. Instead,
a segmentation strategy can be followed,
with a few dimensions singled out for spe-
cial attention. For example, Japanese man-
ufacturers have traditionally entered U.S.
markets by emphasizing the reliability and
conformance of their products while down-
playing the other dimensions of quality. The
superior ‘‘fits and finishes” and low repair
rates of Japanese automobiles are well
known; what are less frequently recognized
are their poor safety records (performance)
and low corrosion resistance (durability).
Despite these drawbacks, Japanese automo-
biles have come to symbolize the very best in
quality for many American consumers.

This example suggests that firms can suc-
cessfully pursue a relatively narrow quality
niche. In fact, they may have no other choice
if competitors have already established
broad reputations for excellence. In these
circumstances, new entrants may only be
able to secure a defensible position if they
focus on an as yet untapped dimension of
quality.

This pattern clearly fits the piano industry.
For many years, Steinway & Sons has been

the quality leader; its instruments are known
for their even voicing (the evenness of
character and timbre of each of the eighty-
eight notes on the keyboard), the sweetness
of their registers (the roundness and softness
of tone throughout the piano’s entire range),
the duration of their tone, their long lives,
and their finely polished woodwork.3¢ Each
piano is handcrafted, and each is unique in
sound and style. Despite these advantages,
Steinway has recently been challenged by
Yamaha, a Japanese manufacturer that has
developed a strong reputation for quality in a
relatively short time. Yamaha has done so by
emphasizing reliability and conformancs,
two dimensions of quality that are low on
Steinway’s list, rather than artistry and
uniqueness. In fact, one of Yamaha’s major
selling points is that all of its pianos sound
exactly the same. Both companies enjoy high
profits, despite their widely varying ap-
proaches to quality.

This example suggests the importance of
carefully targeting one’s quality niche. The
selection of a defensible niche, however, is
only a first step. Operational requirements
must also be met, for each dimension of qual-
ity imposes its own demands on the firm.
High performance requires careful attention
to design and a strong design staff; superior
durability requires the use of long-lived or
“derated’” components and close coopera-
tion between the engineering and purchas-
ing departments; superior conformance re-
quires attention to written specifications and
precision in assembly; and exceptional ser-
viceability requires a strong customer ser-
vice department and active field represen-
tatives. In each case, a different function
enjoys the lead role, and different tasks are
required for success. The managerial impli-
cations of this analysis should be obvious:
after selecting the dimensions of quality on
which it hopes to compete, a firm must tailor
its organization and operations to meet these
specific needs. Otherwise, the wrong de-
partments may be elevated in status, or the
wrong tasks pursued. Disaggregating the
concept of quality allows companies to pin-
point these operating requirements as care-
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fully as they target untapped markets.

Correlates of Quality

Managers are interested in quality primarily
because of its marketing and financial impli-
cations. Many believe that a product’s price,
advertising, market share, costs, and profit-
ability are connected in some way to product
quality. The following section of the article
explores the theory and evidence in each of
these areas.

Quality and Price

The theoretical argument about the relation-
ship between quality and price runs in both
directions, On the one hand, quality and
price are assumed to be positively correlated.
If higher quality can only be produced at
higher cost, and if costs and prices are, as
economic theory suggests, positively related,
then quality and price will move together.3”
This assumes, however, that consumers pos-
sess sufficient information to evaluate prod-
uct quality. If they do not, they will rely on
other cues when making that assessment, in-
cluding comparative prices.®® As Riesz
points out, once managers observe this be-
havior, they may then respond by readjust-
ing prices:

If managers believe that perceptions and perhaps
consumer purchase decisions are positively corre-
lated with price, they may set higher prices in
order to imply higher product quality. Price,
therefore, may become a means of differentiating
a product . ., . Such pricing strategies . .. would
likely result in a deterioration of the price-quality
relationship within a product category.3?

The theory, then, is equivocal. Quality and
price may or may not be positively correlated,
depending on the amount of information
available to consumers. The empirical re-
sults are equally mixed. A number of studies
have found a positive correlation between
the two variables.*° These studies, however,
were based primarily on experimental evi-
dence rather than on market data. When
market data were used, the results differed
by product category. Nondurables generally
displayed a weak or negative correlation be-

tween price and quality (with quality mea-
sured by Consumer Report rankings, which
typically focus on product performance),
while durables showed a significant positive
correlation.*! The findings for durables are
broadly consistent with research on the pur-
chase decision for major home appliances.
Westbrook et al. found that 86 percent of
recent purchasers and 75 percent of prospec-
tive buyers felt that they had no difficulty
judging the quality or reliability of compet-
ing brands.4? A similar study, “The Buying
Consumer: Room Air Conditioners,” found
that 85 percent of all buyers rated the prod-
uct information available to them as ade-
quate or more than adequate.*® Where infor-
mation of this kind is available, a positive
carrelation between price and quality is to be
expected.

This relationship breaks down, however,
in the more sophisticated experimental stud-
ies. Where multiple cues are present for in-
ferring quality — brand name, store image,
product features, or country of manufacture,
in addition to price — the strong price-
quality association of the earlier bivariate
research weakens or disappears.** In these
circumstances, quality assessment is guided
less by price than by the other variables
present.

Quality and Advertising

The theoretical argument for a positive as-
sociation between quality and advertising
was initially developed by Phillip Nelson.45
A more formal modeling was later pursued
by Richard Schmalensee.4¢ Nelson first in-
troduced the distinction between “‘search”
and “experience” goods. The attributes of
the former can be determined prior to pur-
chase, while those of the latter can only be
learned after the product has been purchased
and used. The cut and fit of an article of
clothing are examples of product charac-
teristics that can be learned through search;
the reliability and durability of a major home
appliance are examples of traits that can be
learned only through experience. Nelson
then argued that for experience goods, higher
levels of advertising would be associated
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with higher quality products. Schmalensee
has summarized this argument succinctly:

High-quality brands will obtain more repeat pur-
chases, ceteris paribus, than low-quality brands,
Thus, . . . sellers of high-guality brands will spend
more to persuade consumers (o try their wares,
since celeris paribus again, the present value ofa
trial purchase is larger. Nelson contends that this
force causes better brands to advertise more in
equilibrium as long as consumers respond to ad-
vertising at all; the level of advertising for experi-
ence goods is thus positively correlated with
quality, regardless of what individual ads actually
claim. Quality information is provided by the
level of advertising, not the claims it makes.*’

The evidence on this point is inconclusive.
Analysts using both American and British
data have found some evidence of a positive
relationship between advertising and prod-
uct quality (with quality again measured by
Consumer Reports or Consumers’ Bulletin
rankings), but these results have been under-
cut by other studies. Rotfeld and Rozell, after
reviewing the research on this topic, con-
cluded that: ‘“Advertised products are ap-
parently of better quality than nonadvertised
goods for some products, when rated by cer-
tain criteria, in some years . . . . But no broad
generalizations can be made.”**

Gilligan and Holmes, who expanded on
the earlier studies by using a variety of dif-
ferent measures of both advertising expendi-
tures and brand quality, reached a similar
conclusion: ““A heavily advertised product is
just as likely to be poor quality as any
other.”4? While these studies have involved
both search and experience goods, the same
conclusions apply if the analysis is limited
to goods in the latter category. Nelson’s
claim that heavy advertising implies su-
perior quality is, therefore, not supported
by the available evidence. In fact, in a recent
survey of consumer attitudes the majority of
respondents felt that advertised products
were no more likely to be dependable than
were products without advertising.5°

Quality and Market Share
The relationship between quality and market
share is likely to depend on how quality is

defined. If a high-quality product is one with
superior performance or a large number of
features, it will generally be more expensive,
and will sell in smaller volumes. But if qual-
ity is defined as fitness for use, superior
aesthetics, or improved conformance, high
quality need not be accompanied by pre-
mium prices. In that case, quality and market
share are likely to be positively correlated.

Virtually all empirical work on this topic
has employed the Profit Impact of Marketing
Strategies (PIMS) data base.5* All studies
have, therefore, used the same, highly aggre-
gated measure of quality. Each company in
the PIMS survey was first asked the follow-
ing questions: What was the percenlage of
sales of products or services from each busi-
ness in each year which were superior to
those of competitors? What was the percent-
age of equivalent products? What was the
percentage of inferior products? Quality in-
dexes were then compiled for each firm by
subtracting its percentage “inferior” from its
percentage ‘‘superior.”

Using these indexes, analysts have found
a strong positive association between qual-
ity and market share. Those businesses in
the PIMS study that improved in quality dur-
ing the 1970s increased their market share
five or six times faster than those that de-
clined in quality, and three times as rapidly
as those whose relative quality remained un-
changed.’? Cross-sectional studies using
both bivariates? and multivariate methods®™
have confirmed the positive association be-
tween quality and market share.

Quality and Cost

Theoretical discussions of the relationship
between quality and cost fall into three dis-
tinct categories. One group, following the
product-based approach, argues that quality
and direct cost are positively related. The
implicit assumption here is that quality dif-
ferences reflect variations in performance,
features, durability, or other product attri-
butes that require more expensive compo-
nents or materials, additional labor hours in
construction, or other commitments of tan-
gible resources. This view dominates much
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American thinking on the subject. A sec-
ond view, which draws on the operations
management literature, sees quality and
cost as inversely related because the costs
of improving quality are thought to be less
than the resulting savings in rework, scrap,
and warranty expenses. According to this
view, which is widely held among Japanese
manufacturers and explains much of their
dedication to the goal of “continuous im-
provement,” quality is synonymous with the
absence of defects, and the costs in question
are quality costs.55

Quality costs are defined as any expendi-
ture on manufacturing or service in excess of
that which would have been incurred if the
product had been built exactly right the first
time.5¢ In their most comprehensive form,
these costs would include such hidden ele-
ments as the expense of carrying excess raw
materials and work-in-process inventory to
insure that defective items do not shut down
the production process, as well as the cost of
owning and operating excess capacity in
order to compensate for machine clogging
and downtime. In practice, less inclusive
measures are usually employed. Total qual-
ity costs typically include expenditures in
the following four categories:57 prevention
(e.g., quality planning, worker training, and
supplier education); appraisal (e.g., product
inspection and testing); intermal failures
(e.g., rework and scrap); and external failures
(e.g., warranty and product liability).

A number of analysts have extended this
argument, claiming that improved confor-
mance should eventually lead to a reduction
in long-term manufacturing costs,58 One jus-
tification for this claim has been the ex-
pected link between gquality improvement
and productivity gains, For example, sim-
plified and easy-to-assemble designs should
require fewer workers at the same time that
they reduce defects. Investments in ma-
chinery and equipment should result in
more consistent production as well as im-
provements in worker productivity. Quality
improvements are also expected to lead to
further savings, in the form of experience-
based scale economies, through their impact

on market share and (cumulative) produc-
tion levels.s®

While the evidence is limited, most empir-
ical work suggests that superior confor-
mance and total quality costs are inversely
related. Garvin, for example, in a study of
the room air conditioning industry, found
that Japanese manufacturers, with defect
and field failure rates between fifteen and
seventy times lower than U.S. competitors,
averaged total costs of quality that were 1.3
percent of sales.6® The best American com-
panies averaged rework, scrap, and warranty
costs that alone were 2.8 percent of sales. At
the U.S. firms with the poorest quality, these
costs exceeded 5.8 percent of sales. Garvin
also found that quality and productivity
were positively related, even though firms
employed similar technologies and showed
few differences in capital intensily. In this
industry, U.S. companies with the highest
quality were five times as productive, when
measured by units produced per man-hour
of assembly-line direct labor, as companies
with the poorest quality.

Several surveys have collected more com-
prehensive data on the costs of quality; these
provide additional support for the above re-
lationships. A 1977 survey, for example,
found that companies with formal systems
for assessing quality costs — which most
analysts associate with superior quality
management and low failure ratesé* — had
lower total costs of quality than companies
without such systems. Companies in the
former group averaged quality costs that
were 5.8 percent of sales; those in the latter,
rework, scrap, and warranty costs that alone
were 7.8 percent of sales.62

Moreover, the amount that companies are
spending to prevent quality problems —
and, therefore, to insure lower failure rates
— may very well be suboptimal. Gilmore
found that at least one-quarter of the com-
panies he surveyed were spending less than
5 percent of their quality costs on preven-
tion; approximately one-half were spending
less than 10 percent.5® His conclusion was
that greater expenditures on prevention
would result in improved conformance and
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fewer defects; these, in turn, were likely to
produce an overall reduction in the total
costs of quality because of significant sav-
ings in rework, scrap, and warranty.

The PIMS data base has generally been
used to examine the relationship between
quality and direct cost. The results have var-
ied considerably by industry. In one study,
quality and direct cost were positively re-
lated for differentiated-product businesses
but negatively related for homogeneous
products.®4 In another study, the two were
positively related in capital goods business-
es but negatively related in components and
supplies businesses.®> However, the experi-

ence curve effect, with high quality leading
to high market share, increases in cumula-
tive production, and eventually, experi-
ence-based reductions in costs, were found
in all types of businesses.®

The varying results of these studies may
reflect differences in the definitions of qual-
ity used by firms in different industries. The
PIMS quality index is highly aggregated; no
distinction is made among performance, fea-
tures, reliability, or the other dimensions of
quality discussed earlier. As a result, differ-
ent industries could be employing different
definitions when assessing the quality of
their products. This, in turn, would deter-
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mine whether the relationship between qual-
ity and direct cost was positive or negative.
For example, among hamogeneous product
businesses (e.g., chemicals), quality is often
defined as “meeting specifications.”®? Such
a conformance-based view of quality is likely
to result in an inverse relationship between
quality and direct cost. Among differentiated
and capital goods businesses, however, qual-
ity is likely to be equated with performance
or features, suggesting a positive association
between quality and direct cost. While these
inferences are consistent with the PIMS
findings, they require further research in
order to be verified.

Quality and Profitability

Figure 1 shows two ways in which improved
quality might lead to higher profitability.
The first route is through the market: im-
provements in performance, features, or
other dimensions of quality lead to increased
sales and larger market shares, or alterna-
tively, to less elastic demand and higher
prices, If the cost of achieving these gains is
outweighed by the increases in contribution
received by the firm, higher profits will re-
sult.68

Quality improvements may also affect
profitability through the cost side. Fewer de-
fects or field failures result in lower man-
ufacturing and service costs; as long as these
gains exceed any increase in expenditures by
the firm on defect prevention, profitability
will improve.

Empirical studies using the PIMS data
base confirm the strong positive association
between quality and profitability.5® High
quality produces a higher return on invest-
ment (ROI) for any given market share:
among businesses with less than 12 percent
of the market, for example, those with in-
ferior product quality averaged an ROI of 4.5
percent, those with average product quality
an ROI of 10.4 percent, and those with
superior product quality an ROI of 17.4 per-
cent.”? Quality improvements, by increasing
share, also lead to experience-based cost
savings and further gains in profitability.”
The market-based link between quality and

profitability is, therefore, well supported by
the evidence. The second linkage described
in Figure 1 is less firmly established. As an
earlier discussion has shown, the relation-
ship between quality and cost depends on
how the terms are defined. Those studies
that have equated quality with conformance,
and cost with total quality cost, have found
an inverse relationship between the two.
They have not, however, carried the analysis
a step further to find if profitability was simi-
larly affected. Nor have the studies focusing
on the connection between quality and di-
rect cost taken into account differences in
investment levels or capital costs, which
would clearly affect the relationship be-
tween quality and ROL

The empirical research on quaslity, then,
has produced mixed results, with few clear
directions for managers. The relationship be-
tween quality and such variables as price,
advertising, and direct cost is both complex
and difficult to predict. Few unambiguous
results are found in the literature. Even
where the expected relationships have
emerged, further work is required because of
the highly aggregated nature of the quality
measures that have been employed. This is
especially true of the studies relating quality
to market share and profitability, for they
have all employed the PIMS data base. These
findings suggest a number of directions for
future research.

Directions for Future Research

There is a clear need for more precise mea-
sures of product quality. Few studies have
recognized the multiple dimensions of qual-
ity, and still fewer, the possibility that qual-
ity may have different meanings in different
industries, Much of the empirical research
on the correlates of quality needs to be repli-
cated with these distinctions in mind. Simi-
larly, analysts need to determine if the vari-
ous dimensions of quality move together or
separately, for otherwise, managers will be
unable to position their companies to exploit
particular quality niches.
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These questions suggest two possible
avenues of research. The first would focus on
the determinants of consumer satisfaction,
consumer perceptions of quality, and the
relative importance of the various dimen-
sions of quality in shaping buyer behavior.
Andreasen, for example, has found that in-
dexes of consumer satisfaction based on
voiced complaints, objective measures of
product nonperformance, satisfaction im-
mediately after purchase, and satisfaction
after initial problems have been resolved are
not well correlated.”? Each apparently mea-
sures a slightly different aspect of consumer
satisfaction. Similar research is necessary to
understand the precise connection between
consumer satisfaction and the various di-
mensions of quality discussed in this article.
As Takeuchi and Quelch point out, for many
consumers “quality is more than [simply]
making a good product.””?

A second possible line of research would
focus on manufacturing tradeoffs. Tradition-
ally, analysts have argued that manufactur-
ing aperations could only be effective if they
pursued a limited set of objectives.” Low
cost, high quality, rapid delivery, flexibility
to volume changes, and flexibility to new
product introductions were thought to be
mutually incompatible. Tradeoffs were un-
avoidable, and any one goal could only be
achieved at the expense of others.

Japanese manufacturers, however, have
succeeded in producing products that meet
the twin objectives of high quality (confor-
mance and reliability) and low cost., Their
ability to do so has forced analysts to recon-
sider the concept of manufacturing tradeoffs,
for many traditional assumptions no longer
apply.”s This area clearly warrants further
research. Tradeoffs among the various di-
mensions of quality and between these di-
mensions and the objectives of cost, flexibil-
ity, and delivery must be better understood.

Do the different dimensions of quality re-
quire different forms of expertise, or are
firms likely to succeed on several dimen-
sions at once? Durability, for example, often
requires the use of sturdy and oversized
components; does it also guarantee superior
reliability, or is that more a reflection of how
the assembly process is managed? More gen-
erally, which of the dimensions of quality
are primarily a reflection of manufacturing
skills, and which reflect design and engi-
neering expertise? These questions must be
answered if companies are to devise and ex-
ecute effective strategies for competing on
the basis of product or service quality.

Conclusion

Quality is a complex and multifaceled con-
cept. It is also the source of great confusion:
managers — particularly those in different
functions — frequently fail to communicate
precisely what they mean by the term. The
result is often endless debate, and an inabil-
ity to show real progress on the quality front.

This article has identified several different
perspectives on quality, and has emphasized
a number of critical dimensions. These dis-
tinctions are more than just theoretical
niceties: they are the key to using quality asa
competitive weapon. Managers must learn to
think carefully about how their approach to
guality changes as a product moves from de-
sign to market, and must devise ways to cul-
tivate these multiple perspectives. Attention
must be focused on the separate dimensions
of quality; markets must be closely examined
for any untapped quality niches, and the or-
ganization must be tailored to support the
desired focus. Once these approaches have
been adopted, cost savings, market share
gains, and profitability improvements can
hardly be far behind.
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