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ABSTRACT

In the product development process, industrial design can contribute to the research process of
identifying consumer wants and needs. A conceptual product quality model is formulated based on
the findings of this exploratory research combining consumer preference and perception with visual
and operational function determinants of product quality. Moreover, guidelines are established for
industrial designers who contribute to product quality that is categorical and universal dimensions
within consumer behavior research. Several recommendations for corporate management during the
research process are given. This study also provides a comprehensive structure of product quality
assessment, which integrates several different disciplines such as industrial design, marketing, and

engineering.

Key words: Consumer needs and wants, Consumer preference and perception, Conceptual product

quality model.

Marketing research suggests that consumers

should be considered as one of the important

I. INTRODUCTION focal areas for identifying quality determinants
for consumer products. Marketing surveys have

identified the components in the consumer res-

ponse process as it relates to product quality,
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tion, needs, and decision making, These compo-
nents identify the product features and properties
that make the difference in consumer buying
behavior. In many cases, consumer perception can
identify the key determinants that are most rele-
vant to the product. For example, consumer per-
ception about the purchase of a coffee maker may
focus on such determinants as appearance, price,
brand, operating comfort, and maintenance. These
are some of the basic ‘evaluation processes for
consumers.

Due to changing consumer wants and needs,
acceptable product quality is not always easy to
predict. For example, consumer decision-making
elements as they relate to product quality and the
purchase of an automobile may include perform-
ance, styling, safety, reputation, social status,
speed, maintenance, features, serviceability, and
durability. Design development should relate to
the above criteria in addition to the specific
visual and functional determinants such as form
studies, color, human factors, production costs,
uniqueness of shape, and new technology used.
in contrast, corporate manufacturers may limit
product development to the amount of money they
are willing to invest because of cost effect, which
may have a negative impact on market share and
growth.

In the traditional product development pro-
cess, the marketing and design activities are nor-
mally performed independently within corporate
organizations. By using focus groups, the market-
ing research department can prepare a survey
related to product quality and then evaluate how
consumers select products based on product quality
determinants. Once this makreting survey has
been completed, the data is compiled and given
to industrial designers who may or may not inter-
pret it properly, Consequently, corporate manage-
ment may be misled to develop a strategy which
can not improve product quality effectively, In
other words, this process lacks continuous inter-
action between marketing, industrial design, and
corporate management.

The identifiable literature on product quality
is not extensive enough to provide a conceptual
foundation for investigating product quality deter-
minants. The difficulty in researching this area

has been described as inadequate and inconsistent

within its assessment procedures and methodology.
Therefore, this research attempts to rectify this
situation by: (1) reviewing a number of studies
that have investigated product quality; (2) re-
examining the role, responsibility, and relationship
between the industrial designer, marketer, and
engineer in order to improve product quality; (3)
developing a model for designing high quality
products which meet consumer needs; and (4)
establishing guidelines on how to optimize the
interface of industrial design and consumer behav-

ior research.

I1. EXISTING KNOWLEDGE OF CONSUMER
BEHAVIOR ABOUT PRODUCT QUALITY

Consumer Needs

Marketing professors at Wheaton College and
The Ohio State University, Engel, Blackwell and
Miniard (1990, pp. 489-490) claim:

"Need recognition essentially depends on how much
discrepancy exists between the actual state (i.e.,
the consumer's current situation) and the desired
state (i.e., the situation the consumer wants to
be in). When this discrepancy exceeds a certain
level or threshold, a need is recognized..... Need
recognition does not automatically activate some
action, This will depend on a couple of factors.
First, the recognized need must be of sufficient
importance. Second, consumers must believe that

a solution to the need is within their means."

The consumer should perceive a discrepancy
between the desired state of affairs and the
actual situation sufficient to arouse and activate
the decision process. Other factors influencing
need activation include changing circumstances
(e.g., a salary increase), product acquisition (e.g.,
buying a new home), product consumption {e.g.,
falling short of consumers' expectation), marketing
influences (e.g., product innovations), individual
differences (e.g., individual desire for something

new), etc.

Price, Brand Name and Perceived Quality
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Some evaluative criteria such as price and
brand name may help consumers judge the likeli-
hood of their needs and assess whether their ex-
pectations have been met or exceeded. According
to studies about consumer behavior, consumers
appear to depend on product price as a quality
signal. In addition, the greater the price variation,
the greater the tendency for consumers to use
price as a quality indicator. By the way, consum-
ers are not always looking for the lowest possible
price or even the best price-to-quality ratio; other
factors such as product convenience or brand name
may be of a greater priority. The brand name
communicates to the consumer through the various
information with which it has become associated

through advertising, word of mouth, and usage.
Product Attributes Related to Perceived Quality

There are product attributes such as function,
mobility, texture, color, and style, which may be
used to measure product quality. Paul E. Plsek,
a quality management consultant specializing in
strategic quality planning (1987, pp. 28-36), identi-
fies some characteristics or dimensions of quality,

which are listed below:

Performance Reliability Response
Features Durability Aesthetics
Conformation Serviceability Reputation

Those examples may have provided part of a
framework for determining product quality attrib-
utes. However, the attributes signaling quality
in a product or product line are not static, but
change over time. For example, as advanced
technology and increasing competition lead to the
development of technically better products, the

features that signal quality also change.

ITT. AN AUXILIARY APPROACH FOR
INVESTIGATING PRODUCT QUALITY

An Interfunctional Team and Product Quality

For many manufacturers, product quality

communicates the corporate image, philosophy,
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technological level, and position of the product
within the market to the public. Thus, the plann-
ing and implementation of a corporate policy for
product quality does need the involvement of the
various professional groups. Generally, an inter-
functional team includes five to ten different
managerial types such as marketing research,
industrial design, manufacturing, production and
operations, sales or service, and so forth. In
addition, top management executives are also in-
cluded, especially during the communication and
decision-making periods.

An interfunctional team consists of charac-
teristics such as shorter communication channels,
faster response to shifting markets, and integra-
tion of various areas of professional expertise.
In this context, the industrial designer, as a dif-
ferentiator, an integrator, and a communicator,
should be brought in on the ground level of quality
product development. With the strong partnership
between team members, the interfunctional team
can facilitate shorter product development cycles
and more rapid response to consumer needs. [t
can also help corporate manufacturers establish
product quality objectives and identify the lists
of product quality dimensions based on consumer
surveys. Ultimately, the success of product quality
planning depends heavily on consistent communica-

tion and collaboration between team members.
Industrial Design and Product Quality

The word "quality" has a number of inter-
pretations to design. One is "degree of excellence"
of a product, implying a quality scale performance.
This might vary from "good", for a product that
works perfectly throughout its prescribed life, to
"bad" for a product that works inefficiently and
requires frequent repair. Another interpretation,
ignoring performance, concerns itself with surface
finish, straightness, alignment, aesthetic merit,
color, graphics, layout and so on. Aesthetic and
ergonomic dimensions are relevant to visual and
operational qualities, and they should be applied
to assist in optimizing quality at required cost
levels.

Design, in general, entails some form of
compromise among conflicting requirements arising

from the various dimensions. Ford's Taurus, for
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example, is demanding on its aerodynamic styled
exterior which requires new techniques and stand-
ards in assembly. Good design can contribute to
a product's usefulness as well as its attractiveness.
Thus, a design audit instrument to measure good
design as well as product quality would help man-
agement gauge whether it is adding value through
design.

Guidance on designing high quality products
is needed in the product development process, and
this guidance will mean more to designers if pre-
sented in terms of relevant attributes such as per-
formance or appearance. One approach is to
maximize consumer needs by carrying a full line
of visual, operational and functional qualities.
however, it is hoped that information from this
research may be useful in identifying product
quality determinants to those who are responsible
for product planning and quality programs within

a corporate manufacturer.

IV. RESEARCH METHODS

A theoretical foundation for this research
was established through a review of marketing and
consumer behavior research on product quality.
Then, three exploratory studies were conducted:
(1) a pilot study for generating product quality
determinants and testing preferences of consumers,
(2) a study for testing the consumer discrimination
as it relates to products, and (3) a further explo-
ratory study about the product quality determinants
based on consumer preferences and perceptions of
products. Moreover, in-depth interviews with in-
dustrial designers, marketing experts, and manage-
ment experts were also conducted as part of this

research project.
Survey |

In general, consumers select a product by
recalling their experience and knowledge about
that product. The results of the survey profile
the consumer's preferences in terms of the appeal/
unacceptability of differcnt product attributes.
In addition, the product quality dimensions may

then be dichotomized into universal and categori-

cal dimensions:

Universal Dimensions

These dimensions can transcend different types
of products. They include extrinsic attributes
(e.g., durability and price) and intrinsic attributes

(e.g., size and weight).

Categorical Dimensions

These dimensions indicate the specific operational
function attributes for a certain product category.
Generally, consumers need experience using the
product so that they can evaluate categorical
dimensions relative to their needs. For example,
dimensions such as closeness of shave, usefulness
of the built-in trimmer, and freedom from noise
and vibration, can be categorical dimensions for

the men's electric shaver.
Survey II

This study is related to the psychological
meaning of products, which investigates a person's
subjective perception and affective reactions to
stimuli (i.e., product quality attributes). This study
also allows the subjects to recognize part of what
industrial designers consider in the product design
process. The questionnaire was designed using a
semantic differential scale based on sets of anto-
nyms (e.g., simple-complex, pleasing-unpleasing,
masculine-feminine). In contrast, most subjects
as well as consumers can not easily perceive the
product samples in terms of professional jargon.
The results of the survey are not convincing be-
cause of the subjects' irritated attitudes which
are caused by time consuming interviews. In order
to conduct further research, there is a need to
improve the questionnaire content so that subjects
can answer specifically and clearly about their

perceptions of product characteristics.
Survey III

The proposition in this study is that the
quality which a consumer perceives in a product
is a function of the magnitude and direction of
the gap between perceived product-and expected
product. The comparison of consumer preferences

with perceptions was proposed from previous sur-
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veys and supported in the questionnaire. Ten
mechanical drawing pencils were selected as pro-
duct samples. Identities of sample brands were
not revealed to subjects, The statistical method
of the Spearman Rank-order Coefficient (rho) was
utilized.

According to the result of the computing of
correlation, only shape/form and material have a
reliable relationship with the result of consumer
perception of samples. But they are not the most
preferable product quality attributes to subjects.
Thus, the result may have implied the fact that
most corporate manufacturers are likely to have
equal capability in engineering technology, which
allows the product to be utilized functionally.
Consequently, consumers compare other product
quality determinants for making decisions. Other
information gained from this survey is also valuable..
The subjects mainly supported the notion that the
key of ensuring good product quality is to meet

or exceed what consumers expect from the product.
Expert Interviews

 Due to the possible impact on product quality,
one design-related psychologist and five profession-
al industrial designers bbth in academic and prac-
tical areas were interviewed for the relative sub-
ject matter. The main insights gained from expert
interviews have been summarized:

(1) It is imperative to investigate the definition

7 of product quality. Quality is treated as value
which is judged from the consumer's experience
and perception toward the product.

(2) Consumers perceive the product quality attri-
butes from the perspectives of their mental
and physical needs.

(3) For establishing the conceptual product quality
model by the industrial design, the determinants
of product quality should be in general terms.
It should avoid the mistake of getting into any
particular product category.

(4) Based on the determinants of perceived product
quality, the perceived value of product attri-
butes (e.g., price, appearance, and performance)
can be identified and correlated with perceived
product quality.

Bike WRETEHESSEHETERHZBE

V. RESULTS AND DISCUSSION

A Conceptual Product Quality Model

From the results of the research, the per-
ceived product and expected product can be gen-
erated and compared based upon the product
quality determinants. The industrial designer can
identify the visual quality determinants including
color, shape and form (dimension and proportion),
size and weight, texture (visual tactile), and
material as well as the functional quality determi-
nants according to product categories. This
product quality model is illustrated in Figure 1.
The consumer's view of product quality is shown
in the upper part of this model and further elab-
orated in Figure 2, Figure 2 indicates that per-
ceived product quality is the result of the con-
sumer's comparison of expected product with per-
ceived product. This model is also to inspire both
academic and corporate professionals to become
interested in product quality and that the model
serves as a framework for further empirical

research in this particular area.

Guidelines for Developing a Consumer Survey that

Identifies Determinants of Product Quality

It is recommended that market research- should
design procedures and instruments that actually
identify product quality determinants in order to
generate consumer information that is not mislead-
ing. Also, there should be specified guidelines for
industrial designers in order /to establish and in-
corporate the research activities and design pro-
cesses. Based on this concept, these propositions
should include:

(1) Classifying product attributes which can be
correlated to identify product quality;

(2) The use of shorter lists of product quality
dimensions with fairly broad meanings in order
to reduce any difficulty between their inter-
actions;

(3) Controlling the number of product samples in
order to réduce any difficulty or confusion in

the evaluative comparison process as it relates
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to the consumer determing product qualities;
(4

~

Applying marketing techniques such as focus
groups to larger subject groups in order to
consider time-effects, which should be con-
sidered in the preparation of surveys and their

elements;

)
<

Integrating the different professional groups
and relating their expertise to developing con-
sumer group surveys that are comprehensive
and informative to product development;

(6) Choosing a specific consumer segment which
is decided upon according to the corporate
product strategy.

Recommendations to Corporate Management

This research suggests four product quality

Past Personal Brand
Experience needs Loyality

imperatives: define the product quality role, estab-
lish product quality teams, deliver product quality
with reliability, and generate guidelines for cor-
porate management to handle product quality pro-
blems related to consumers. Especially, corporate
managers should notice that the manner in which
a corporation handles product quality problems
tells consumers (and employees) a great deal about
the corporate product values and priorities. This

researcher would offer these specific prescriptions.

(1) Encourage consumers to react and make it
easy for them to do so.

(2) Make timely, proper communications with con-
sumers a key part of the strategy.

(3) Encourage employees to respond effectively

to consumer problems and give them the means

Consumer

‘ Industrial Design ’

Design and
Manufacturing
Operations

Consumer Field
Evaluation and Testing

Translation of Product Quality
Determinants into Design
Specifications
(Development Process)

Figure 1. The Product Quality Model
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. to do so.

The Scope of Macro Levels of Product Quality

Assessment

This research has found that it is difficult
to build a body of knowledge about product quality
which can be applied to practicing designers and
corporate management. However, this research

provided a "macro" level of product quality assess-
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ment which consists of five categories: industrial
design, management, marketing, manufacturing
(technology), and others (e.g., psychology and
sociology) (See Figure 3). During the product
development process, these five categories need
to be tightly chained so that high quality products
can be conveyed to consumers. Each category may
create enormous impact on product quality. When
reinforced with outstanding manufacturing capac-

ities, for example, good design makes possible low

Past Personal Brand
Experience needs Loyality
S '
Determinants of Consumer Preference
Product Quality (Expected Product)
(Universal)
1. Conformance
2. Reliability S
3. Durability Consumer Perception
4. Maintenance (Perceived Product)
5. Graphics
6. Form
7. Reputation
8. Safety
9. Ergonomics
(Categorical)
1. Performance
2. Features

Figure 2. Determinants of Perceived Product Quality

Industrial Design J—
Marketing I—
Management I—
Manufacturing I—

others
(e.g., Psychology) ‘

Figure 3. A Comprehensive Structure of Product Quality
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manufacturing costs, high reliabilities, low life
time costs, and faster time to market. Of course,
industrial design is still highly required and a
managerial perspective is increasingly important

today.
VI. IMPLICATIONS

There is not one design methodology or for-
mula which can solve all problems for designing
high quality products. Industrial designers should
be aware of different research techniques and
adapt the information to the design process.
Hence, there is a need to develop new methods
to measure consumer's. product quality perceptions.

Several evaluating considerations such as cultural
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backgrounds, past experience, family income, and
so forth, exist. Yet there is a need to consider
and focus on the value analysis which relates to
the relationship between worth and cost (i.e., the
value analysis aims to provide the user-required
functions at the lowest cost), which may stand-
ardize or supply this research design. It is very
important that more knowledge and courses of
marketing/consumer behavior and statistical methods
should be integrated with industrial design educ-

ation programs.
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