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ANAGERS DON’T NEED ANY MORE VAGUE ADVICE ABOUT PAYING BETTER ATTEN-

TION TO CUSTOMERS. THEY NEED THE PRACTICAL, STEP-BY-STEF METHODS
described in this article, In 1990, a medical equipment manufacturer needed to re-
design one of its products to beat an aggressive competitor. It used a method called the
“House of Quality,” which relates marker research information directly to product de-
sign, thereby helping the company focus effectively on the most important product
benefits. The new design revolutionized the product and was a phenomenal success.

Here's how the company did it. %
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“House of Quality,” a product development tech-

nique that had long been used in Japan and that was
gaining popularity in the United States.! Since then, over
a hundred U.S. firms have adopted the technique for
part or all of their product development activities. The
House of Quality method, which is a part of Quality
Function Deployment (QFD), has evolved through use.
The formal charting techniques have given way to so-
phisticated market measurement, and firms have modi-
fied QFD to work within their corporate cultures.

The following case study illustrates how one company
successfully used the House of Quality and QFD to en-
hance sales and profit while satisfying customers and re-
ducing the cydle time of new product development. This
case is rare because the company has agreed to share all the
details of the application and the business implications.

The paper begins with a brief overview of the House
of Quality concept. Then I describe the case study, and,
to help readers undesstand the application of the
method to a wide variety of markets, I close the paper
with eight brief examples of other applications.

In 1988, Don Clausing and I wrote an article on the

The House of Quality

Mitsubishi’s Kobe shipyard developed quality function
deployment in 1972, Ford and Xerox brought it to the
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United States in 1986, and, in the last five years, it has
been adopted widely by Japanese, U.S., and European
firms. In some applications, it has reduced design time
by 40 percent and design costs by 60 percent while
maintaining and enhancing design quality.* QFD helps
an interfunctional team of people from marketing, re-
search and development (R&D), manufacturing, and
sales work together to focus on product development. It
provides procedures and processes to enhance commu-
nication by focusing on the language of the customer.?

QFD uses four “houses” to integrate informational
needs. Applications begin with the House of Quality
(HOQ), which is shown conceptually in Figure 1. The
team uses the HOQ to understand the voice of the cus-
tomer and to translate it into the voice of the engineer.
Subsequent houses continue to deploy the voice of the
customer through to parts characteristics, key process
operations, and production requirements.

The Voice of the Customer

» Identifying Customer Needs. The first task is to iden-
tify customer needs, which are descriptions in the cus-
tomers’ own words of the benefits they want the prod-
uct or service to provide. These needs are usually
determined by personal interviews and/or focus groups,
which bring together six to eight customers for a facili-
tated discussion. Customers typically identify one hun-
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dred to four hundred needs, includ- Figurs1 House of Quality

ing basic needs (what they just as-
sume the product will do), articu-
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chy. The primary needs, also known
as strategic needs, are generally the
five to ten top-level needs that set
the strategic direction for the prod-
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“Engineering”
Measures

uct. “Ease of use” might be a prima-
ry need for a product. Secondary needs, also known as
tactical needs, are elaborations of the primary needs;
cach primary need is usually divided into three to ten
secondary needs. These needs indicate more specifically
what can be done to fulfill the corresponding strategic
or primary need. For example, the primary need “ease of
use” might be described further as “asy to set up,” “easy
to operate,” and “fast to use.” In most cases, the sec-
ondary needs are further subdivided into very detailed
tertiary needs. These indicate specifically how the de-
sign team can fulfill the secondary needs. (For case of
exposition, I limit the discussion of the case study to
primary and secondary needs.)

» Prioritizing the Needs. Customers want their needs
fulfilled, but some needs are more important than oth-
ers. Prioritizing helps the QFD team balance the cost of
fulfilling a need with the benefit to the customer. For
example, if fulfilling two needs is equally costly, then
the need that is more important to customers should
have higher priority. These priorities are normally deter-
mined through direct market research with customers.*
In the study below, the company measured importances
on a hundred-point scale, but other companies may use
different scales.

The first “room” of the House of Quality thus con-
tains the list of primary, secondary, and tertiary needs,
in priority order. A second room lists the priority or im-
portance ratings.
¢ Comparing Customer Perceptions. Other customer-
related information appears in another room in the
house. Customer perceptions of how well the company’s
current product and competitive products fulfill cus-
tomer needs are useful for guiding product design. By
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understanding which products fulfill customer needs
best, how well those customer needs arc fulfilled, and
whether there are any gaps between the best product
and the company’s product, the QFD team can identify
goals and opportunities for product design. This infor-
mation is obtained through surveys of customers.

The Voice of the Engineer

¢ Identifying Design Auributes. The other rooms in
the house involve translating customer needs into engi-
necting concerns. The team needs to identify measur-
able requirements — design attributes — that will fulfill
customer needs. For example, design attributes relating
1o ease of use might include “time to perform the task,”
“initial setup time,” and “time for a new operator to
perform the task.” These attributes need to be assigned
physical measurement units (e.g., number of minutes)
that then become targets for an R&D or engineering
design. However, the attributes are not product solu-
tions. Solutions come in the second house of QFD,
which is not described here. If solutions are specified
too carly, the R&D process becomes constrained by ex-
isting solutions. New, creative directions may be missed.
» Comparing Engineering Measures, Just as the team
measured competitive products with respect to cus-
tomer needs, it now needs to compare competitive
products on the physical units specified by the design
attributes. For example, the time for a new operator to
complete the task using each competing product must
be measured and compared with the others. ,

» Developing the Relationship Matrix. The QFD team
now judges which design actributes influence which
customer needs and how much. The idea is to specify
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the strongest relationships while leaving most of the ma-
trix — G0 percent to 70 percent — blank.

* Developing the Roof Matrix. This matrix, symbolized
in the figure by the cross-hatched roof, quantifies the
physical relationships among the design artributes. For ex-
ample, if two design attributes are “speed of printing” and
“quality of hard copy outpur,” then the roof matrix would
indicate that improving one might degrads the other.
However, when possible, the design team will seek cre-
ative solutions thar improve both. For simplicity, the roof
matrix for Puritan-Bennete is not given in this article.

» Making Other Estimates. In addition to the above, '

the team often estimates costs, feasibility, and technical
“difficulty for changes in each of the design attributes.

Developing a House of Quality can be time consum-
ing; the team can spend a number of months just
preparing to begin design work. But that time should be
well spent. By identifying and quantifying customer
needs, the team helps the company avoid unnecessary
and costly redesigns and other rework. The total process
should be shorter, less costly, and more effective.

Note that companies adapt this method to their own
needs, and the company in the case study is no excep-
tion. The structure of Puritan-Bennett’s House of
Quality differs slightly from Figure 1, but the company
followed the general process closely.

The Spur to Action

In carly 1990, the future of Puritan-Bennett’s spirometry
business was in doubt. Puritan-Bennett (PB} sold two
brands of spirometers, which are medical devices that
measure lung capacity. Each spirometer was based on a
different technology, and both were priced at about
$4,500. Although sales had remained roughly constant,
PB’s market share slipped from 15 percent in 1988 to 11
percent in 1989 to 7 percent in 1990. A major competi-
tor, Welch Allyn (WA), had just introduced a new prod-
uct, PneumoCheck, at the unheard-of price of $1,995.
WA was a formidable competitor. Although new to
spirometry, the company was well known in the medical
equipment market, it had a formidable distribution sys-
tem, and it had the projected staying power to make a
commitment to the spirometry market. Furthermore, the
low price meant that WA would penetrate the fastest-
growing portion of the spirometry market, general prac-
titionets, which PB had found difficult to awract. WA’
advertisement for the product had the slogan “You told
us, ‘Eliminate the extras’™ over a picture of bells and
whistles. General practitioners apparently wanted 2
spirometer with the basic functions at low cost.
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PB faced a real crisis. Without a growth in sales, the
company probably would not sell enough spirometers to
cover costs. However, because its sales reps were already
calling on 80 percent of the hospitals and because it had
a well-established distribution system for physicians who
did extensive spirometry testing, PB could not grow
without penetrating the general practitioner market.
Oscar Kaelin, operations manager of PB’s Boston divi-
sion, which made the spirometers, felt that a concerted
effort by R&D could bring down the costs. However, he
had enough experience to know that these cost reduc-
tions would enable him just to hold the line against in-
flation; they would not achieve the 60 percent price re-
duction necessary to match WA. Emergency changes in
product marketing, such as the five-year warranty that
had been introduced in 1989, could maintain sales, but
they were unlikely to reverse the decline in share or
achieve the necessary market growth.

Furthermore, spirometry was extremely important to
the success of PB’s Boston division. Although the divi-
sion did produce other products, none were as visible
nor accounted for as much sales impact as spirometers.
Sales of other products, such as an operating room mon-
itor, could not support the Boston division. The divi-
sion had to be successful in spirometry.

Spirometry

Spirometry is a simple medical test that requires a pa-
tient to inhale and then exhale as hard, as fast, and as
long as possible in one long breath, The spirometer
measures the total volume of air in the lungs as well as
the amount that can be exhaled in the first second.
Some spirometers also measure inhaling ability.
Measurements are compared to norms for age, height,
sex, and so on, and measurements can be compared be-
fore and after treatment (“pre/post” measurements).

Spirometry is an important diagnostic tool for a wide
variety of illnesses. It is the only test that can detect
chronic obstructive pulmonary disease, the third most
frequent cause of disability and the fifth leading cause of
death in the United States, more than ten years before
symptoms occur. The National Institutes of Health
(NIH) recommend spirometry for diagnosing and fol-
lowing asthma. Hospitals routinely use spirometers be-
fore surgery so that surgeons and anesthesiologists are
aware of any lung function impairment.

Spitometry is growing in importance among general
practitioners. Not only has the NIH issued asthma
awareness guidelines that recommend spiromerry for
routine asthma screening, but physicians also use
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spirometers with pre/post capability to adjust medica-
tion dosages right in the office. Some insurance compa-
nies now tequire spirometry screening; such screening is
a new source of revenue for many physicians.

Technology

The original spirometers work by volume displacement.
The patient exhales into a tube that is connected to the
bottomn of a container. The exhaled air fills the contain-
er, often displacing a cylinder. Lung capacity is mea-
sured by the amount of volume that the exhaled air dis-
places. Volume-displacement spirometers are very
accurate and are often cited as the “gold standard” of
spirometry. But their large size and high cost restrict
their use to hospitals and large clinics. Another problem,
recently made salient by reports of antibiotic resistant
cuberculosis and other communicable discases, is that
the equipment becomes contaminated with the expired
air and must be cleaned often.

In 1974, flow spirometers were introduced. With this
device, the patient blows into a tube called a pneumo-
tach. At the end of the tube is a membrane designed so
that a sensor measures the pressure and, hence, the rate
of flow of the exhaled air. By integrating the flow rates
over the time of the test, a computer or microprocessor
can compute the air volume that was exhaled. Some
flow spirometers measure inhaling capability by moni-
toring the pressure through the membrane in the reverse
direction as well as the forward direction. The majority
of them use permanent pneumotachs but cap them with
a disposable mouthpiece for sanitation.

Flow spirometers are smaller and easier to clean than
the volume-displacement devices and have proven to be
as accurate. They made inroads into the market from
1985 to 1987, and by 1988, most clinics and physicians
who had spirometers had adopted flow devices. Many
hospitals had the space to retain the volume-displace-
ment spirometers.

In 1979, Puritan-Bennett acquired a company that
introduced the first disposable pneumetach, which im-
proved infection control. In 1989, PB added inhale-
measurement capability with the PB900A diagnostic
spirometer. Disposable pneumotachs cost about two
dollars for exhale-only measurement and about four dol-
lars for inhale-and-exhale measurement. In 1982, PB ex-
panded the line to include a volume-displacement de-
vice, the PS600 Processing Spirometer.

Products Available in 1990

The PBY0OA weighed fourteen pounds and measured
four by twelve by sixteen inches. It included a keypad to
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enter data and select functions, and it produced outpur
with a silent thermal printer on four-and-a-quarter-inch
tape. It included a microprocessor for prefpost compar-
isons and, with the BD250 pneumortach, could record
both expiratory and inspiratory lung capacity. PB also
sold a PB950 spirometer that provided the same features
plus data management.

The PSG00, a volume-displacement device, weighed
sixteen pounds and measured nine by twelve by fifteen
inches. Although more buiky than the PBI0O0A, it pro-
vided many additional features, including the ability to
provide a complete output of patient data and statistical
analysis. It was sold to high-volume customers who
wanted a low cost per test, which was achieved by
equipping the device with reusabie pneumotachs. In
1991, PB planned to phase out the PS600 to focus on
the benefits of disposable pneumotachs.

The Welch Allyn PneumoCheck was six pounds,
measuring eight by seven by ten inches. It had a reusable
pneumotach that detached for easy patient use. It calcu-
lated the patient’s best effort and displayed the results
on an LCD screen. The pneumotach attached to the
base unit for thermal printing and recharging. The

| PneumoCheck did not provide pre/post comparisons or

bidirectional testing capabilities.

Other competitors included the Spirometrics
Flowmate ($3,650), nine pounds, six by thirteen by
thirteen inches. It was a flow spirometer with pre/post
capabilicy, visual display, hard-copy output, and serial
output to computers and external printers. Tamarac
Systems made the Presto Standalone Spirametry System
($2,495), which weighed five pounds and measured
nine by nine by three inches. It was a two-part instru-
ment with integrated thermal printer. Both units had
disposable mouthpieces, but the flow meters required
sterilization between uses.

R&D at Puritan-Bennett

Prior to 1990, PB had used a traditional phase review
product-development process in which the engineering
group drew on its knowledge of the market, supple-
mented by inputs from marketing and sales. The group
had successfully enhanced spirometers with new tech-
nologies such as the disposable pneumotach but had
also experienced cost, time, and quality delays in bring-
ing products to market. The PB engineers had a deep
understanding of spirometry, perhaps the best in the
market. But it was clear to Kaelin and to Jean Bartlen,
product manager, that technology alone would not meet
the Welch Allyn competitive threat. Furthermore, both
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Kaelin and Bartlett believed that it was important to
meet the WA threat quickly. They could not afford de-
lays in the new product development process.

Quality Function Deployment

On the recommendation of Moe Blais, a PB general
manager, Kaelin called Mel Klein of Applied Marketing
Sciences, Inc. (AMS), to learn more about the QFD
product-development technique. Even if the claims that

|l strategic decisions would be
made with full knowledge
of the customer and
the technology and with the
feam’s support.

QFD could reduce design costs by 60 percent and de-
sign time by 40 percent were exaggerated, the method
seemed worth investigating.

Klein assured Kaelin that QFD was worth exploring.
Regardless of how formally PB decided to follow the pro-
cess, it would benefit from gaining a good knowledge of
customer needs and therefore some direction for its R&D
effort. Klein offered his company’s services for helping PB
implement QFD, and PB eventually accepred.

An Interfunctional Product Development Team

QED stresses that product development is more success-
ful if there is good communication among all the people
involved in designing, building, and delivering the prod-
uct to the customer. Bartlett and Kaelin put together a
working team drawn from marketing, customer service,
sales, engineering, R&D, manufacturing, and manage-
ment. This team would stay together throughout the
development of a new spirometer and would be in-
volved in all market research, all technical design, and all
introductory plans. In this way, engineering and R&D
would have firsthand exposure to customer needs; mar-
keting, customer service, and sales would understand
the technology behind the product, how to use the tech-
nology, and what improvements were likely to be feasible
in the future; and the product would be designed for
cost-effective manufacture and shipping. All strategic de-
cisions would be made with full knowledge of the cus-
tomer and the technology and with the team's support.

The Voice of the Customer
With help from Applied Marketing Sciences, the PB
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new product development team got in touch with
spirometry customers. Through a combination of focus
groups and telephone interviews, customers (pulmo-

‘nologists, allergists, nurses, distributors, and sales repre-

sentatives) were asked to describe their experiences, how
they used spirometers, and how they made product de-
cisions. When a customer mentioned a need or experi-
ence, the interviewer probed the customer undl he or
she gained a deep understanding of that need from the
customer’s perspective. The interviews were recorded,
transcribed, and analyzed carefully. Team members from
AMS and PB looked for any and all needs that were
mentioned, including basic needs, which customers as-
sumed that any spirometry system would satisfy, and ar-
ticulated needs, which customers specifically raised (see
Table 1). They also sought to identify any excitement
needs — those needs that, if fulfilled, would have de-
lighted and surprised the customer but that were not yet
available with any current spirometry system.

In order to make tradeoff decisions, PB determined
the priorities that customers assigned to each of the
twenty-six customer needs. For example, for one seg-
ment, affordability was extremely important (100
points) whereas effective data handling was only moder-
ately important (48 points). The company obtained im-
portance ratings for each of its targeted segments.

Now PB could determine its own priorities for the
product, based on customer priorities, the costs and fea-
sibility of fulfilling customer needs, and the grades cus-
tomers assigned to their existing spirometry systems. For
example, affordability, accurate readings, and ease of op-
eration were extremely important; a new spirometry sys-
tem had to satisfy those needs. Customers gave the
PB900A poor grades (relative to the competition) on
“good printout quality.” The PB900A received only a 75
on a 100-point scale on printout quality, which was very
important (95 on a 100-point scale). Thus printout
quality represented one opportunity for improvement.

Translating Customer Needs into Engineering
Targets

Suppose that PB decided to focus on good printout
quality. The words “printout quality” express the cus-
tomer’s concept, but engineers need these words trans-
lated into their vocabulary in order to actually build a
spirometer. In this case, printout quality was defined in
terms of printer resolution, fade resistance (over a period
of years), and paper-feed failure rate. Notice that these
design attributes are generic descriptions of the spirome-
try system. They are not solutions, such as a four-and-a-
quarter inch thermal printer or a built-in, letter-quality,

Hauser 65



Table1 Spirometry Customer Needs

Using the House of Quality

Primary Needs Secondary Needs

Basic Unit Affordability
Appearance of unit
Portability
Reliability

Printer quality

Provides Accurate Readings
Eliminates Technician Variability
Qutput

Convenient-sized output
Printout quality

Set up first time
Easy to operate
Fast to use

Easy to calibrate

Ease of Use

Easy to hold

Right size for patient
Sanitary

Easy to clean
Low-cost supplies
Enwironmentally safe

Patient interface

Service and Support Quick respanse time

Diagnostic information meets needs
Easy to interpret diagnostic information
Effective data storage and retrieval

Availability of machines and supplies
Good training and education
Cost of repairs and service

Once completed, the House of Quality
became a vehicle for communication.
‘The House of Quality did not automate
PB’s design. The endeavor’s success de-
pended on the skill of the people in-
volved and on PB’s expertisc and experi-
ence in spirometry. But the method did
ensure that technical tradeoffs reflected
the needs and desires of the customer
and that the customer-contact people
understood the technical tradeoffs.
Throughout the development process,
the House of Quality provided an orga-
nizational history and a framework for
making decisions. It suggested areas of
investigation and provided a means to
evaluate potential solutions. It provided
a common language (the customer’s lan-
guage) to discuss and resolve alternarive
approaches. It made sure that the right
information got to the right people at
the right time. In short, it enhanced
communication and focused the design
process on the customer.

Timing
If the House of Quality seems like a lot

eight-and-a-half by eleven inch printer. Such solutions
may be part of the final design, but if such solutions are
listed at this stage, they constrain the range of possible
solutions. For example, PB ultimately decided to have
no printer at all but to make it easy for the customer to
print out results on another printer already in the office.
This more creative solution may not have been identi-
fied if the technical problem had initially been defined
as a choice between a thermal printer and a letrer-quali-
ty printer.

In total, PB specified fifty-six engineering design at-
tributes as means to fulfill the twenty-six customer
needs. These design attributes are listed at the top of the
House of Quality in Figure 2. The body of the house in-
dicates which design attributes fulfill which customer
needs. For example, printer resolution has a strong rela-
tionship to printout quality. The far right of the house
provides measures of how PB and each competitor per-
forms with respect to the customer needs. At the bot-
tom of the house is 2 measure of “absolute technical im-
portance,” which is derived from the importance ratings
and the relationships between the customer needs and
the design attributes.
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of work, it is! The entire process of upfront rescarch took
approximately four months, However, by investing time
early in the process, PB was able to avoid costly redesign
and rework to “get the bugs out.” However, four months
into QFD, under direct competitive pressure for a rapid
response, with no detailed design work yet completed,
the team and the rest of the company needed faith in the
process not to rush a quick engineering design.

In October 1990, Puritan-Bennett finished this phase
and began to develop a new spirometry system.
Engineers studied the House of Quality and proposed
solutions. They tested their solutions with customers by
showing specifications, then a visual medel, and finally
working prototypes. By September 1991, a new spirom-
etry system was ready to launch. The team’s faith was re-
warded — the new spirometry system had been de-
signed in record time at an acceptable cost. But the real
reward was customer reaction.

A Successful Launch

That September, Kaclin and Bartlett went to a medical
equipment trade show in Las Vegas to introduce the
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Renaissance™ Spirometry system. It was hailed as the
hottest new piece of medical equipment at the show.
There were long lines and strong interest from distribu-
tors, and at the home office, the toll-free number started
ringing off the hook. Early forecasts projected a five-fold
increase in sales over 1990 levels.

The design breakthrough had been the idea to create
a modular system. Each customer segment could use
the system to best meet its needs. Larger clinics could
place it on a desk or laboratory table; clinic personnel or
general practitioners, for whom space was at a premi-
um, could attach it to the wall or carry it in their pock-
ets. The spirometer could even fit in a briefcase for visits
to patients. .

The Renaissance system consists of a five by seven by
two inch spirometer that can run on either an AC
adapter or a rechargeable battery. It artaches to a base
station for battery recharging and for downloading pa-
tient information to a separate printer. PB offers two
printers as options, but the spirometry system also
works with most existing office printers. Data is stored
on removable data memory cards, which means the sys-
tem can provide almost unlimited data storage, pre/post
analyses, and shared data across spirometers. Naturally,
the spirometer uses PB disposable pneumotachs.

Because the user can buy modules as needed, an oc-
casional screening system consisting of spirometer and
base station is priced at $1,590, $405 below Welch
Allyns product, and it has more functions. However, if
the customer wants to enhance the system to increase
productivity for busy routine testing in three or more
examination rooms, the customer can purchase three
spirometers, one base station, two charging stations, two
memory cards, and a Canon Bubblejet printer for a
total cost of $4,088.

It’s casy to see how the Renaissance system meets the
identified customer needs. For example, the modular
prices make the system affordable for each segment. By
having customers use their own printers (or reselling
ptinters to them), the company achieves the goal of
good quality printouts. The small spirometer and the
PB pneumotachs make the system casy to hold, and the
system is clearly portable, especially with the patient
data cards. These cards also deliver effective data storage
and retrieval. The five-year warranty-exchange program,
which is easier to provide given the modular design, of-
fers low-cost repair and service (actually no cost) that
signals high reliability.’

Furthermore, the modularity makes it easy for future
R&D efforts to improve the system with respect to cus-
tomer needs. (“Reusable design” was one of PB’s own re-
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quirements.) As new printers become popular, PB can
add compatibility. Improved software can add new func-
tions, new pneumotach technology can be introduced
without major changes in the spirometer, new modules
can be designed to add functions or improve existing
functions, and so on. With careful management and cre-
ative engineering solutions, PB can gain market share,
enhance its profits, and consolidate its market position.
On 12 December 1991, the Federal Drug Admini-
stration approved the new system, and PB began ship-
ping to customers. Through the next few months, it
continued to ship all of its production capacity, and the
order rate was well above capacity. Kaelin is now locking
to expand the PB presence in new spirometry markets.

~hroughout the development
process, the House of Quality
provided an organizational
history and a framework for
making decisions.

The Boston division attributes the success of the new
system to the interfunctional cooperation of the new
product team and to the careful use of QFD. Not only
did che Renaissance system satisfy customers and greatly
increase PB’s market share, but Kaelin and Bartlett both
agree that the development process went faster and
more smoothly than usual. The Boston division is con-
tinuing the process to improve the system and to devel-
op new medical products. It is planning for the future
with the full involvement of marketing, sales, customer
service, engineering, R&D, manufacturing, and man-
agement personnel.

Additional Applications
The Puritan-Bennett case is typical of many U.S. appli-
cations of the House of Quality. The PB team worked
well together and used market information to under-
stand customer needs. The product was designed care-
fully to meet those needs. More effort was directed at
using the information and ensuring that the team
worked together than at getting the HOQ chart perfect.
The following is a list of some other successful appli-
cations of the House of Quality method. They are based
on applications I have observed or in which either AMS
or I were involved.
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Figure2 Puritan-Bennett's House of Quality
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A manufacturer of consumer stationery products
observed a year-by-year decline in the sales of a key re-
placement component in its line. The company did not
know whether the decline was due to the perceived
quality of the component or the appeal of the product
itself. QFD identified the important customer needs,
which helped the company identify key design at-
tributes. Laboratory measures of the design ateributes
indicated that a modest improvement in the compo-
nent’s quality would reverse the decline in sales.

A manufacturer of construction tools was consider-
ing a new technology that promised to save labor at con-
struction sites. These tools would have applications in a
variety of industries and market segments. Although the

basic technology existed, the firm would need to invest -

in significant design efforts to create an actual product.
The HOQ process identified key customer needs that
were important to a target segment and that would dis-
tinguish the new product. The manufacrurer focused
the product development program to this segment and
these needs.

A financial institution evaluated its formal customer
communications program. It identified eight important
customer needs that were not being addressed effectively
by current communications. It revised the communica-
tions programs and achieved increased sales.

The information systems group in an insurance
company had a substantial backlog of requests from
other functions, all of which were labeled high priority.
By linking the benefits provided by the projects to im-
portant customer needs, the company was able to elimi-
nate some projects, identify new projects that were im-
portant to the customer, and establish priorities for the
remaining projects.

A manufacturer of 2 lightweight chemical mixing
device had positioned its product as more portable than
others. However, customer feedback suggested that ease
of use and accuracy were of much greater importance.
Through QFD, the company modified the training re-
quirements and improved mixing predictability. Sales
increased.

An entertainment provider with 350 separate loca-
tions discovered that customers viewed one specific area
of its operation as very important. However, customets
did not perceive that the entertainment provider satis-
fied their needs in that area. A crash program was un-
dertaken to identify and implement programs that
would affect that area and beat out competition.
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A start-up manufacturer of a new susgical instrument
had contracted with a design firm to develop prototypes
for a new scalpel. The choice of the final design would
depend on accommodating the constraints of the tech-
nology in a package that fit the way surgeons operated.
The HOQ process reoriented the development and de-
sign effort and significantly improved product accept-
ability.

A manufacturer of office equipment was designing
the next gencration of a product that held a dominant
market position. A competitor, using digital rechnology,
was making rapid intoads in a related marker segment.
The customer information suggested that the benefits of
the digital technology were important for the competi-
tor’s market segment but of only minor importance for
the manufacturer’s market segment. As a result, the
manufacturer refocused its development effort to more
important customer needs and avoided the expense and
delay of moving to the digital technology.

In each of these examples, the key lesson is not only
that the data were timely, but that the product develop-
ment team was able to use the data successfully to make
changes that resulted in either improved sales or prof-
itability. ®

References

1. J.R. Hauser and D.P. Clausing, “The House of Quality,” Harvard
Business Review, May-June 1988, pp. 63-73.

2, hid.

3. For a head-to-head comparison of communications parterns in an
HOQ process with those in a traditional phase review process, see:

A. Gtiffin and J.R. Hauser, “Patterns of Communication among
Marketing, Engineering, and Manufacturing — A Comparison be-
tween Two New Product Teams,” Management Science 38 (1992):
360-371.

For a scientific examinarion of different methods to idencify the voice
of the customer, sec: '

J.R. Hauser and A. Griffin, “The Voice of the Customer,” Marketing
Science 12 (1993): 1-25.

4, For a comparison of methods, see:

Griffin and Hauser (1993), ibid.

5. The customer incurs no out-of-pocket cost. PB dispatches a new
unit the same day and pays all shipping costs to and from the cus-
tomer. The customer need only place the old unit in the box in which
the new unit was shipped, affix an enclosed label, and call. PB arranges
for pickup. In other words, the customer service programs were also
based on the identified customer needs.

Reprint 3434

Reprinted by Parmission Sloan Management Review © 1993,

SLOAN MANAGEMENT REVIEW/SPRING 1993





