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We asked health care professionals to
identify and prioritize barriers to
implementing TQM in their
organizations. Lack of evidence of
TQM success was a commonly listed
barrier. In response, we drew from
research in the innovation literature
that identifies factors that distinguish
successful from failed efforts to
innovate and improve. Applied to
TQM principles, innovation findings
overwhelmingly support customer
and quality mindedness. To a lesser
degree other principles are upheld,

suggesting future research in the area.
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In the last few years, total quality management
(TQM) and one of its key elements, continuous qual-
ity improvement (CQI),! have gained increasing at-
tention from health care leaders.*¢ [We find that TQM
and CQI are frequently used interchangeably. It helps
to see total quality management as being a set of man-
agement principles that manifest themselves in four
strategies: (1) continuous quality improvement (the
ongoing effort to make things a little better); (2) inno-
vation, e.g., quality function deployment (strategies
for designing completely new ways to meet a certain
customer need); (3) quality in daily work life (strate-
gies for integrating the management principles into
the way all employees live); and (4) strategic quality
planning (the means by which the principles influ-
ence the long- and short-term directions of the organi-
zation). Typically TQM implementation begins with
CQI, but over time evolves to include the three other
strategies.] Some contend that the tenets of TQM are
substantially different from practices of quality assur-
ance and offer a unique means of improving the qual-
ity of health services.

In response to this and related contentions and also
due to directives from regulatory and accrediting
bodies, thousands of health care providers have now
been trained in TQM. At least one journal is devoted
to reporting the accomplishments of TQM in the
health field and other journals have published many
articles on the subject. Conferences on TQM in health
care draw hundreds of people. Many hospitals and
health maintenance organizations (HMOs) claim to
have a CQI program, and some have begun other ele-
ments of TQM, such as quality function deployment
and strategic quality planning. Networks of health
care providers committed to CQI and TQM meet
regularly to share experiences and plan how to im-
prove their implementation.

It makes sense that TQM has been so widely re-
ceived. Its principles make sense, at least on the sur-
face. In addition, there are numerous success stories
from other industries. In fact, some corporate custom-

Key words: barriers to TQM, TQM, TQM and innovation

David H. Gustafson, Ph.D., is Professor of Industrial Engi-
neering and Preventive Medicine, Center for Health Systems Re-
search and Analysis, University of Wisconsin, Madison, Wiscon-
sin.

Ann Schoofs Hundt, M.S., is a doctoral student in Industrial
Engineering, Center for Health Systems Research and Analysis,
University of Wisconsin, Madison, Wisconsin.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ers insist that their health care providers adopt CQI.
Yet we get the impression that many efforts to imple-
ment have been halfhearted: a little training, a few
teams (and fewer successes), a steering committee
that meets irregularly, a top management that says
the right things but whose real attention is elsewhere.
TQM seems to be more than a fad (partly due to exter-
nal pressures from corporate and now government
customers) but far from the success story that many
had hoped. What has held back wholehearted com-
mitment to CQI?

A SURVEY OF BARRIERS TO
IMPLEMENTATION

In an effort to understand what top managers need
to fully embrace TQM and make it the central focus of
their work, we telephone interviewed 23 health care
leaders who, with varying levels of success, have at-
tempted TQM implementation. We asked them what
barriers they found to wide acceptance of TQM. After
eliminating duplicates, we identified 44 possible rea-
sons. Table 1 lists those reasons.

We then created a survey and distributed it to 100
health care leaders from 32 health care organizations
who were attempting to implement CQI, and another
120 leaders attending a nationally offered introduc-
tory course on quality improvement. The survey
asked these leaders to set priorities for addressing the
barriers. Each barrier was scored on a 1-5 scale, with 5
being the most important. Column 3 of Table 1 lists
the average priority score for each barrier.

While many of the barriers related to lack of knowl-
edge about how to implement CQI (how to involve
physicians, how to empower employees, how to learn
customer needs), 5 of the top 15 barriers related to a
lack of evidence of TQM success. They include:

* Ways to measure success of CQI.

* Evidence of CQI effectiveness and the condi-

tions under which it is effective.

* Knowledge of what factors promote successful

organizational transformation.

* Outcome and process measures for evaluating

CQI success.

* Knowledge of which TQM principles really pro-

mote success.

HOW TO PROVIDE EVIDENCE OF TQM
EFFECTIVENESS?

Ultimately, the measure of TQM success will be
whether customer needs are more efficiently and ef-
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fectively met. Ideally, this would involve a study
where organizations, randomly assigned to either
adopt TQM or to be in a control group, are studied
over the years to assess their success in meeting cus-
tomer needs. A key aspect of the study would be to
measure how well the principles of TQM were
adopted. However, a controlled study of this type is
impractical and sets a standard to which no other
management philosophy has been subjected. Yet the
effort to adopt and implement TQM principles is com-
plex and difficult and it is reasonable to require some
sort of evidence before a wholehearted commitment
can be expected.

An alternative means of gathering evidence would
be to search for the structural and process predictors
of successful improvement and then determine which
were consistent with TQM principles. That is, (a) we
would identify a large number of organizations that
had implemented formal efforts to improve; (b) we
would then identify the principles and practices
(some TQM based and some not) that might explain
the difference between successful and failed improve-
ment efforts; (c) subsequently, we would collect data
on the extent to which each principle and practice was
present in the successes and failures; and (d) finally,
we would determine which principles and practices
were the best predictors of success and failure. If the
TQM principles were the best differentiators, this
would provide evidence of their validity.

TQM does not advocate simply copying a good
process but rather identifying those key process

variables (KPV) that make the difference
between success and failure.

As it turns out, those studies have been done. Not in
health care and not with the intention of validating
TQM, but they have been done. Over the last 30 years,
researchers in business’ have been searching for the
factors that distinguish between successful and failed
efforts to innovate and improve. We believe this lit-
erature contributes to our understanding of TQM/
CQI because there are numerous parallels between
the two:

* there is an intent to improve a product or serv-

ice;

¢ sometimes the improvement comes in design or

redesign of the product/service; other times, by

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



18 HeavtH CARE MANAGEMENT REVIEW /SPRING 1995
TABLE 1
QUESTIONNAIRE RESULTS
Average
Rank Question score
1 How to measure success of QI** 4.7
How to involve physicians in improving processes for getting care to the patient 4.7
3 Evidence of QI effectiveness and when effective** 46
How to involve/get leadership from CEOs 4.6
5 What factors promote successful organizational transformation** 4.5
How to empower employees to contribute to QI 4.5
QOutcome and process measures for evaluating QI** 4.5
8 How to integrate QI values and concepts (e.g., process thinking, variation) in life of people 4.4
How to measure quality 4.4
How to use data already available for QI 44
How to obtain and use customer judgments of quality 44
How to use customer needs to promote design of services 4.4
13 How to best involve middle management in QI 4.3
What QI principles and techniques really promote success** 43
15 Effect of clinical guidelines on quality 4.2
What are most important gaps in knowledge, attitude, skills that inhibit QI 42
What care processes need to be improved to deliver best care 4.2
How to better manage relationships with customers 42
How to identify key processes in meeting customer needs 42
How to link customer judgments to QI 42
21 Essential characteristics of good QI training program 4.1
How stable and useful are customer judgments of quality 41
How to construct information systems to facilitate QI 41
Case studies of successful QI teams and organizations 4.1
How to develop and continually improve QI plans 41
How to integrate QI and clinical epidemiology and outcomes research 4.1
27 How to use clinical guidelines without stifling judgment 4.0
How to capture needs—not expectations 40
How to develop low-cost but effective means to learn QI 4.0
How to select improvement activities that will do most good 4.0
How to build and maintain effective QI teams 4.0
32 Optimal relationship between QI and QC 39
How to integrate QI and QC 3.9
34 How to assess organizational readiness for QI 3.8
35 What are costs of implementing QI 3.7
How to improve awareness of national leaders regarding QI 37
How to conduct error-free design 37
How to design a system to reduce total cycle time 37
How to promote continuous improvement of QI research 3.7
40 How to decide what QI tools to use when 36
Costs vs. benefits of QI training 3.6
42 Effect of multiinstitutional collaboration on QI success 35
43 What types of control charts to use when 33
44 Effect of publishing Health Care Finance Administration (HCFA) mortality data on hospital behavior 24

**Barriers relating to lack of evidence of TQM success.
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improving the process for producing a product or
service;

* a specific decision is made to initiate an im-
provement effort;

* there are organizational, technical, professional,
and procedural changes that influence the suc-
cess of both.

As a result of these similarities, one might expect that
if TOM is effective, its key elements would emerge as
key success predictors in examinations of health care
improvements.

To date, most studies of process and product inno-
vation have been conducted in manufacturing indus-
tries. However, just as insights for implementing and
applying TQM in health care are drawn from similar
experience in manufacturing, we believe further use-
ful insights can be gained from the results of empirical
industrial innovation studies.

This article reports on our review of the research on
product innovation and process improvement to de-
termine what TQM principles are supported by the
findings.

TQM PRINCIPLES

One health-care-oriented characterization of Dem-
ing’s TOQM principles is provided by Batalden.’ In this
section, we introduce each principle using Batalden’s
characterization. In the subsequent sections we pre-
sent the evidence we found from key innovation stud-
ies that supports or refutes each of these principles.

Constancy of purpose implies that people within an
organization know why the organization exists and in
turn operate within the bounds of the fundamental
mission. Constancy prevents an organization from
entering into ventures that deviate from its purpose
or basic reason for existence. Constancy also implies
that an organization’s customers have been carefully
chosen to meet the underlying ethical precepts of the
organization.

Customer mindedness calls for a continued commit-
ment to understand the needs and expectations of
people who can benefit from the products and/or
services produced by the organization. Both internal
and external customers are targeted for these efforts.
In all cases, the underlying concept is that a successful
innovation originates because the organization thor-
oughly understands customer needs, and designs
services to meet those needs.

Quality mindedness defines quality as the design and
production of products and services that meet cus-
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tomer needs. A high quality design means the prod-
uct or service (if produced as intended) will meet cus-
tomer needs without requiring adaptations by the
customer. The production aspect implies that the
product or service is produced in such a way that it
works as designed—the first time—with no “bugs” or
defects. Through effective product or service design
and production, waste, rework, duplication, and
needless complexity are reduced.

Process mindedness begins with the belief that a vast
majority (e.g., 85%) of the problems in an organization
are caused by the processes of producing a product or
service and thus only a minority (e.g., 15%) are due to
individuals.? It follows, that to improve, most of the
effort should be concentrated on improving processes
and not identifying and blaming people. Advocates of
TOM in health care don’t deny that some providers of
care deserve to be identified and punished. Rather,
they argue that improvement is more likely to occur if
more resources are allocated to process improve-
ments.

A methodological outgrowth of this position is the
need to fully understand the process being addressed.
This is achieved (in part) by encouraging workers to
use tools such as flow process charts and cause and
effect diagrams, as well as simple data collection and
display tools, to more fully understand the process
and help identify opportunities for improvement.

Statistical mindedness means that data need to be
used to confirm the existence of problems, identify
opportunities for improvement, and evaluate the ef-
fectiveness of a process improvement. This is based
on the premise that decisions should not be made
based on intuition alone. Information-gathering and
data-collection studies are initiated to ensure that im-
provement projects address the areas of need. Empha-
sis is placed on observing process performance over
time and studying variation in product and/or serv-
ice characteristics. Once adequate data are collected,
the process for improvement can be clearly defined,
and efforts to begin addressing the specific improve-
ment can occur. Techniques such as statistical process
control (a) are used to ensure that individual events
are responded to only when they are almost certain to
be caused by forces not typically present and (b)
guide efforts to minimize variation in health care. Ex-
perimentation is advocated as a way to design prod-
ucts and services that meet needs under a variety of
conditions. Monitoring of performance is then en-
couraged to ensure that a process performs as in-
tended.
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Employee mindedness argues that employees who are
directly involved with the process are best qualified
to improve it. Therefore, quality improvement teams
composed of employees associated with the process
under scrutiny form the foundation for improvement
efforts. TQM organizations attempt to equip all em-
ployees with appropriate skills in group processes,
statistics, and process analysis. Increasing the process
improvement skills of all employees allows those
with special expertise in process improvement (e.g.,
management/industrial engineers) to provide educa-
tional roles and engage less directly (e.g., as staff sup-
port) in process improvement.?

Management leadership implies that the overall re-
sponsibility for and commitment to quality cannot be
delegated and that if TQM is to succeed, the chief ex-
ecutive officer (CEO) and other top managers must
not only practice its principles but also lead the imple-
mentation. Some top managers of TQM organizations
argue that quality is their only responsibility.”

Benchmarking promotes a search for process im-
provement ideas that extend beyond the boundaries
of the organization.¢ Not only does one seek ideas
from the best versions of the particular process within
the industry but one is encouraged to search for ideas
in other industries as well. For example, a hospital in-
terested in improving its operating room scheduling
process not only searches for the best scheduling sys-
tems in health care but also seeks ideas from airlines,
hotels, and other “scheduling” industries. TQM does
not advocate simply copying a good process but
rather identifying those key process variables (KPV)
that make the difference between success and failure.
The underlying rationale is that processes rarely
transfer completely. The unique aspects of one envi-
ronment need to be considered in the design of a proc-
ess, but there remains a set of characteristics that must
be present in a process for it to succeed. These are the
kernels of the process that must be identified and
implemented when benchmarking.

Continuous improvement addresses two principles:
(a) ongoing efforts to get better—which in turn im-
plies (b) no goal other than perfection. In this context,
no improvement is the “end of the line,” and no im-
provement is too small. Efforts are aimed at the never-
ending pursuit of excellence. In addition, some TQM
advocates strongly encourage continuous improve-
ment and the exclusion of “problem solving.” To
them solving a problem implies an end point, while
process improvement is continuous. By focusing on
problem solving, one is forced to admit (in extreme

cases) that the underlying process is inadequate, thus
deserving of criticism and potentially open to sanc-
tion. As a result, the natural reaction in a regulated
industry such as health care is to hide problems, to
pretend that everything is good enough. Process im-
provement has no such negative implication. All pro-
cesses (even the best) can be improved. It is accept-
able, and in fact desirable, to get better.

Suppliers as partners suggests that (a) organizations
should form long-term relationships with a few sup-
pliers, (b) the choice of a supplier should be based on
its ability to deliver a quality product, and (c) the sup-
plier should also be committed to continuous im-
provement. Therefore, suppliers are not chosen solely
on low price. The result is that the purchaser avoids
waste, rework, delays, and other costs associated with
poor quality supplies. The long-term impact of this
principle allows a supplier to concentrate on achieving
a high quality product or service while worrying less
about selling or defending a poor one. When improve-
ments can be made, both parties—purchaser and sup-
plier—work together in a spirit of collaboration.

With these principles in mind, we examined the lit-
erature to determine whether there is evidence to sup-
port that adherence to these principles is empirically
associated with successful innovation and improve-
ment.

REVIEW OF INNOVATION AND
IMPROVEMENT LITERATURE

Methods employed by investigations reviewed

While the methods employed in the investigations
we reviewed vary to some degree, many follow the
same basic pattern. Producers of goods and services
in many industries were approached by researchers
and asked to think of both a successful and an unsuc-
cessful effort to innovate or improve. Criteria for suc-
cess used by the studies varied but generally related
to the innovation’s impact on the producer’s profit-
ability, market share, and/or image. Investigators
then described each successful and/or unsuccessful
project in terms of a number of factors that seemed to
influence the outcome. Various statistical techniques
such as factor analysis, least squares analysis, and
other correlation techniques were then used to ana-
lyze the data. Some studies, such as those by Cooper,®
Freeman,' and Maidique and Zirger’® examine simi-
lar predictive factors and employ similar data collec-
tion methods. Others concentrate on a smaller set of
predictive factors and tend to define success nar-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



rowly. For instance, one study looked at the extent of
innovations categorized as “demand pull” (innova-
tion introduced at the “demand” of customers) versus
“technology push” (innovation introduced by the
producers that were not previously solicited by cus-
tomers) and the outcome of the respective type of in-
novation. Generally, then, a key measure of impor-
tance was the extent to which the presence of a factor
or factors distinguished between successful and un-
successful attempts to innovate or improve.

We include in this review only research examining
both successful and unsuccessful attempts at innova-
tion because it is otherwise impossible to determine
how well factors distinguish success from failure.
Therefore we did not include the classic innovation
study by Myers and Marquis,’* which examined only
successful innovations, as well as other studies that
examined only successes or failures.

Findings from past research studies

In an attempt to uncover whether past innovation
research provided evidence supporting the principles
of TQM, we interviewed leading theoreticians and
empirical researchers to assess the state of the art in
innovation and improvement research. From these in-
terviews, we obtained nominations for outstanding
empirical investigations. We supplemented these
nominations with our own review of the literature,
preferably with empirical evidence, addressing both
success and failure in innovation. We include here
only those works with empirical data, as well as one
narrative study containing no data, but a thorough
summary of study findings.

The measure of influence we use is the “success/
failure ratio.” This measure is the degree to which a
certain characteristic was present in a successful
project (the numerator) versus the degree to which it
was present in an unsuccessful project (the denomina-
tor). For example, one indicator of the extent to which
customer mindedness is practiced is the effort put
into educating customers of a project on how to use
the improved product or service. Suppose, in compar-
ing 29 pairs of successful and unsuccessful projects,
the successful project placed greater effort on user
education in 14 cases; in one case the unsuccessful
project put more effort into it; and in the remaining 14
cases there was no difference in education effort. Our
measure of difference yields a success/failure ratio of
14/1, implying that every time an unsuccessful
project invests considerably in user education there
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are 14 instances of a successful project investing con-
siderably in user education. The remainder of this sec-
tion summarizes findings from eight research studies
of successful and failed innovations.

Project SAPPHO0.17.23

The purpose of Project SAPPHO (both I and II), was
to create a profile of successful innovations. The re-
search team defined innovation as “the commercial
application of the results of previous inventive work
and experimental development.”? Successes were de-
fined as commercial successes (innovations making a
profit and/or significant market penetration) whereas
failures were the converse.

The group twice studied chemical (process-related)
and scientific instrument (product-related) industries
in the United States and Europe by conducting retro-
spective interviews with representatives from the re-
spective firms. Pairs of innovations—one success to
each failure—were selected. The pairs were similar in
terms of the market being studied. Generally, how-
ever, the paired innovations were developed by dif-
ferent producers. SAPPHO I included 29 pairs, and
SAPPHO II included 43 pairs of innovations. The
findings of SAPPHO II (conducted several years later)
were similar and confirmed the major results of
SAPPHO L

During the data collection (in this case, interview)
process, validity checks of the variables assessed were
performed via internal data “cross checks,” coding of
the data and team member follow-up of the process to
identify potential mistakes, inconsistencies, or un-
founded conclusions made by the interviewer. Statis-
tical analyses were based on 122 variables.”® The cat-
egories into which the 122 variables were grouped
include: (a) the degree of organizational risk in pursu-
ing the innovation, (b) the management techniques
practiced by the organization, (c) the strength of the
respective organization, (d) its organizational struc-
ture, () the extent that customer requirements were
understood, (f) knowledge of the technical problems
the innovation presented, (g) the organization’s re-
search and development strength, (h) the extent to
which the organization communicated with the exter-
nal scientific and technical community, (i) the
organization’s competitive environment, and (j) the
extent of the organization’s marketing effort.

Overall the research team concluded that five fac-
tors consistently distinguished between success and
failure. They are?:
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1. Understanding user needs—successful projects
have a much better understanding of user needs.

2. Marketing—successful projects give more atten-
tion to marketing.

3. Efficiency of development—successful projects
perform their development work more effi-
ciently.

4. Effectiveness of communication—successful
projects make better use of external technology
and scientific advice.

5. Strength of management and characteristics of
managers—the responsible individuals in suc-
cessful projects are generally more senior and
have more authority than their counterparts who
do not succeed.

Several of the studies’ findings coincide with and
support TQM principles—some more so than others.
For example, customer mindedness was overwhelm-
ingly supported by both versions of this study. In only
two of 216 question pairs (72 paired projects with
three questions each) did the failed project claim more
customer mindedness than the successful project,
whereas successful projects were more customer
minded in 132 question pairs. More effort was put
into educating users and selling them on the merits of
the product or service. (In the remaining 82 question
pairs, there was no difference between the successful
and unsuccessful paired products.)

Similarly, successful projects produced a higher
quality product in 178, compared to 19 (for the unsuc-
cessful) question pairs. This was evidenced by fewer
modifications being made after introduction of suc-
cessful products and fewer production bugs, adjust-
ments, and fewer after-sales problems incurred.

Management leadership was stronger in 154 of the
successful question pairs compared to 30 of the un-
successful ones. The leader of the innovation tended
to have more experience, higher status, more author-
ity, and more responsibility in successful innovations
than in failed ones.

Benchmarking related to the specific product oc-
curred in 64 successful question pairs versus 7 unsuc-
cessful question pairs. The successful project had bet-
ter external communication systems and better
linkages to external experts.

There were few projects where employee incentives
to innovate (consistent with the employee minded-
ness principle of TQM) were more common in suc-
cessful than unsuccessful cases. In the nine cases
where differences did occur, they favored successful

projects 8/1, although it was not a statistically signifi-
cant difference.

Only one aspect of statistical mindedness was ex-
amined in project SAPPHO—the presence of system-
atic forecasting efforts. Successful cases led unsuc-
cessful 25/14.

In the area of constancy of purpose, there was a ten-
dency, though not statistically significant, for success-
ful projects to adhere to their organizational mission
(20/10).

The empirical findings for these studies are listed in
Table 2. As in all tables, all questions related to a prin-
ciple are listed regardless of whether the result is sig-
nificant or not. Numbers in parentheses indicate
Project SAPPHO II results.

Hungarian SAPPHO?

After SAPPHO I and 1I, a similar study was con-
ducted in Hungary using a slightly different ap-
proach; however, the same kinds of industries and
variables were assessed. The methodological differ-
ences between SAPPHO and Hungarian SAPPHO in-
cluded the following;:

* In the Hungarian study the pairs assessed were,
whenever possible, innovations developed by
the same organization;

¢ The innovation pairs were technically (rather
than commercially) similar (i.e., the products
were similar despite the similarity or dissimilar-
ity of the product market); and

e The statistical techniques used differed:
SAPPHO “results were based on a somewhat
more rigorous and varied statistical foundation
than were those of the Hungarian work.”1¢3)

Despite these differences (as well as the differences in
the respective economies), the Hungarian work re-
sulted in similar findings. The significant findings are
listed in Table 3. No numerical findings were re-
ported.

Stanford Innovation Project?

Another SAPPHO-like study, the Stanford Innova-
tion Project, was conducted in the United States on
118 (59 pairs of) new products in the electronics in-
dustry in an attempt to develop a “new product proc-
ess” model. As in the SAPPHO studies, pairs of
products were evaluated to identify variables that dis-
tinguish between success and failure. Although terms
were not defined, the researchers appeared to use the
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TABLE 2
SAPPHO I AND II FINDINGS
Success/failure
TQM principle Study question statistic!
Customer mindedness ~ * Were user needs more fully understood by the innovators in one case than in
the other? 24/0 (33/00
* Was the sales effort a major factor in the success or failure of the innovation? 16/0 (22/0)
¢ Were any steps taken to educate the users? 14/1 (23/1)
Quality mindedness ¢ Did innovation have to be adapted by users? 0/12 (0/15)
* Were there any after sales problems? 1722 (1/31)
* Did any “bugs” have to be dealt with in the early production stage? 2/16 (1/25)
¢ Were there unexpected production adjustments? 2/13 (2/721)
¢ Were modifications introduced after commercial sales (as a result of user
experience)? 3/12 (7/11)

Constancy of purpose ¢ Was the innovation part of the general marketing policy? 7/5N  (8/8)Ns
* Did the firm view the innovation as being part of its natural business? 11/9N8 (9/17)Ns
¢ Was the innovation radical for the firm? 9/10Ms

Employee mindedness ¢ Were there any incentive schemes to encourage innovative efforts? 2/0N (6/1)Ns

Management leadership ¢ Did the innovator have a great degree of management responsibility? 14/3 (18/4)
¢ Did the innovator have substantial authority (power)? 15/3 (20/4)
* Did the innovator have diverse experience? 16/3 (20/5)
¢ Did the innovator have higher status? 13/4 (18/4)

Benchmarking * What was the coupling with the outside scientific and technological

community in the specialized field involved? 13/1  (23/1)
* How adequate was the external communication network? 10/2  (18/3)
* What was the coupling with the outside scientific and technological
community in general? 4/5N8
Data/information * Was any systematic forecasting by the marketing or sales department
involved in the decision to adopt the innovation? 11/6 (14/8)

NS = Not significant (unless otherwise indicated by NS, the result is statistically significant).

’ The success/failure statistic is the number of pairs where a successful project possessed the characteristic divided by the number of pairs
where the failure possessed it.

“ Numbers in parentheses are results of the second SAPPHO study.

same definitions as SAPPHO since numerous paral- J
lels were drawn and references were made to that U
study. In the surveys (rather than interviews, as in
SAPPHO) distributed in this study, a high percentage .
of the respondents (85%) consisted of the president/

were marketed and sold more actively;
generally fell within the realm of the firm’s ex-
pertise; and

were introduced prior to similar efforts of the
competing firms.

CEO/general manager or vice president/functional
manager related to the innovation.

The general findings of the study revealed that suc-
cessful innovations:

* Dbetter coincided with user needs;

* were planned more effectively and efficiently;

* were more efficiently developed;

Table 4 contains the findings of this study, which co-
incide with the principles of TQM.

The differences between successful and unsuccess-
ful projects are less distinct here than in the SAPPHO
project, but results favor the same interpretation. Suc-
cessful projects were more customer minded in 105
versus 42 question pairs. Also, they better understood
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TABLE 3

COMPARISON OF FINDINGS BETWEEN SAPPHO 1 AND II AND HUNGARIAN SAPPHO

TQM principle Hungarian SAPPHO findings SAPPHO findings
Customer mindedness  * Knowledge of consumer demands existed e User needs understood
* Successful operations were furthered by ¢ Successful firms pay more attention to user
adequate preparation of consumers education
» Where no deliberate marketing was practiced ¢ Successful firms pay more attention to
in the interest of successful development, marketing
this circumstance had a decisive role in * Successful firms pay more attention to
failure publicity and sales
Benchmarking « Probability of success enhanced by improved ¢ Successful firms have better internal
internal and external communication network communications
¢ Successful firms have better external
communications

user needs, put more effort into educating users, and
tended to involve users more in design. However,
successful projects often took longer to be accepted
than unsuccessful ones.

Quality design and production were more evident
in successful projects (91 versus 26 question pairs).

Product design also matched customer needs better,
required less adaptation, and had fewer bugs.
Management leadership was stronger in successful
projects (67 versus 34 question pairs). Senior manage-
ment was more supportive and the project leader was
more senior and had more authority and power.

TABLE 4

STANFORD INNOVATION PROJECT FINDINGS

Success/failure
TQM principle Study question: Innovation . .. statistic
Customer mindedness * was matched to customer needs 40/4
* coupled with a marketing effort to educate users 26/11
e required more inferaction with users in development stage 24 /17
* required fewer new marketing channels 6/19
Quality mindedness ¢ was less plagued by after-sales problems 6/29
e required less adaptation by users 16/22%
Constancy of purpose *» was closer to the main business area of the firm 22/8
¢ required less change in firm's strategy 17/16Ns
Management leadership ¢ was supported more by senior management 24/7
 was developed with more senior project leader 24/15
e project was directed by individual with more power and authority 19/12N8
Benchmarking * project team interfaced with external resources 17/15%
o had fewer external advisors 15/18%

NS = Not significant.
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Successful projects were more customer
minded in 105 versus 42 question pairs. Also,
they better understood user needs, put more
effort into educating users, and tended to
involve users more in design.

Benchmarking did not prove to be an important
predictor of success. However, a product was more
likely to be successful if it followed the firm’s line of
business (constancy of purpose).

Gerstenfeld study!

In Gerstenfeld’s work, the research team attempted
to identify qualities of successes and failures (as well
as projects in progress, that we do not include in this
review) that contributed to their respective outcomes
in 22 innovations in the chemical, electrotechnical,
and automotive industries. Eleven of the projects
were categorized as failures and 11 were successes.
The major areas addressed were: the source of the in-
novation (i.e., technology push [producer] versus cus-
tomer pull [demand]), the number of people involved
in the project, and the total time spent on develop-
ment. The team defined terms in the following man-
nertl:

* Successful: An innovation with a minimum of
one person-year between the origin of the idea
and its introduction to the market with the inno-
vation showing ongoing success.

* Unsuccessful: An innovation with a minimum of
one person-year effort resulting in termination
of the innovation/project and showing no sign
of continuation.

All data for the successful and unsuccessful innova-
tions were collected retrospectively via interview.
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The main finding of the group was that 8 of the 11
successes and only 2 of the failures were demand pull.
Neither of the other two variables (number of people
involved or total time spent) differentiated success
from failure. As this relates to TQM principles, it sug-
gests that going outside the organization for ideas on
how to meet customer needs is significant in relation
to the success of a project. The study findings are
listed in Table 5.

Project NewProd?®

The Project NewProd study, undertaken by Robert
Cooper of McGill University, attempted to under-
stand the factors that distinguish successful from
failed attempts to introduce new products. Success
was defined as a product or service that was profit-
able, expanded market share, or positioned the orga-
nization to play a more significant role in the indus-
try. In this research, a random sample of 177
Canadian industrial goods (e.g., electrical, heavy
equipment, chemical, pharmaceutical) firms were se-
lected for study, of which 103 agreed to participate.
Almost all of the firms provided examples of both
clearly successful (102) and clearly failed (93) innova-
tions. Corporate development officers were asked to
select the respective successful and /or failed projects
within their firm, and finally, asked to complete a 77-
item questionnaire on each project they selected. Us-
ing a measurement approach different from SAPPHO
or the Stanford Innovation Project, responses were
rated on a 1 to 10 scale ranging from strongly disagree
to strongly agree with the respective questionnaire
statement. The results then were analyzed using fac-
tor analysis, regression analysis, and discriminant
analysis.

Three major areas differentiated success from fail-
ure. These areas are®:

1. The uniqueness and superiority of the product—for

example, being better than the competing prod-

TABLE 5
GERSTENFELD STUDY
Success/failure
TQM principle Study finding statistic
Customer mindedness ¢ Demand pull innovations were associated with success in the innovation 8/2
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ucts at meeting customer needs, offering unique
features or attributes compared to the competi-
tion, having higher quality, costing less, or re-
ducing customer costs.

2. Market knowledge and marketing proficiency—for

example, conducting a well-thought-out market
study of customer needs, having an initial test or
trial prior to market launch, and having a well-
directed sales force and/or distribution effort
when the product is released.

. Technical and production proficiency and synergy—

for example, conducting initial technical assess-

ments, having in-house prototype testing, and
possessing staff with exceptional engineering
skills.

A summary of Cooper’s findings related to the
TQM principles is found in Table 6. Unlike the other
principles, low scores are favorable for “constancy of
purpose” due to the wording of the question.

The measures used (1-10 scale) made it difficult to
compare numerical findings with previous studies.
However, the essence of the results is similar. Success-
ful projects are more likely to result when the pro-
ducer understands its customers, and their needs and

TABLE6
NEWPROD
Average
success/failure
TQM principle Study factor scores*
Customer mindedness * Prototype testing with customer 7.62/5.30
¢ Knew customer needs better 7.69/5.61
¢ Preliminary market assessment 7.07/5.23
¢ Knew customer price sensitivity 7.66/5.68
¢ Knew buyer behavior 7.13/5.30
o Permitted customer to do unique task 6.27/4.73
e Amount of need for product 7.40/5.78
e Product had unique features for customer 7.63/6.00
¢ Conducted preliminary assessment of need 7.22/5.98
¢ Knew market size 6.93/5.26
e Specifications defined by marketplace 6.62/6.09
e Idea is market driven 7.19/7.00
Quality mindedness o Product met customer needs better 7.78/4.77
o Product has higher quality/tighter specs 7.25/5.00
* Product design 7.82/6.06
¢ Prototype testing in-house 7.83/6.22
o All design bugs out 6.42/5.15
Process mindedness o Know production process well 7.73/6.63
Constancy of purpose ¢ Newness of:
customer needs 4.46/6.10
competitors 3.54/4.59
product class 4.46/5.95
customers 2.97/3.88
Management/leadership o Compatibility of mgt. skills with project 7.78/6.53
Data/information o Test marketing 5.22/3.28
o Formal market study 6.21/4.20
¢ Financial analysis 6.75/5.19
s Prototype testing in-house 7.83/6.22

*1 to 10 scale; 1 = strongly disagree, 10 = strongly agree.
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behaviors (supporting TQM’s customer-mindedness
principle). The resulting product then better meets
customer needs and has fewer bugs and/or requires
less modification or adaptation by the user (support-
ing the TQM focus on quality).

The concept of statistical mindedness was sup-
ported via systematic studies of markets, product ef-
fectiveness, and financial issues. Constancy of pur-
pose is supported by findings that encourage
innovation directed to an established customer base,
between established competitors, and/or within an
established product class. Cooper examined process
mindedness by evaluating how well people under-
stood the production process with the results sup-
porting that TQM principle.

Utterback Innovation Studies?s-22

The purpose of Utterback’s work was to under-
stand the effect of environmental influences on
sources and outcomes of research and development
projects. Successful projects were defined as being at
least a moderate technical success that met or ex-
ceeded sales and profit expectations with few cost
overruns in development. In this research, 164
projects (66 successes, 51 failures, and 47 ongoing)
were selected from 59 firms in Germany, the United
Kingdom, France, Japan, and the Netherlands. The
firms specialized in computers, consumer electronics,
automobiles, chemicals, or textiles. Information about
the projects was obtained from interviews with senior
managers, project managers, and key project person-
nel.

Utterback’s research supports the TQM principle of
commitment to quality of product design and produc-
tion. By an 8 to 1 margin, successful products were
more likely to have fewer “bugs,” require less adapta-
tion by users to meet their needs, and lead to fewer
after-sales modifications in design or production
based on consumer feedback.

Customer mindedness was also an important dis-
tinction between successful and unsuccessful prod-
ucts. User opinions of the product were assessed and
users were more likely to see real advantages in suc-
cessful products. Although users did not identify the
need alone, producers of successful products had a
very clear understanding of the customer for whom
they were producing the product. Customer contact
during the design and initial pilot tests was more fre-
quent in successful projects. Utterback found that
some of the most successful commercial innovations
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were designed to meet the need of a specific customer.

Successful innovations were more likely than un-
successful ones to be incremental improvements to an
existing product instead of a radical innovation that
required developing a new niche in the marketplace.
This supports the TQM concept of continuous im-
provement in products or services.

Utterback’s research also supports the importance
of benchmarking and data-driven improvements. His
research found that structured and sophisticated
planning was more likely to occur in successful
projects and that outside consultants were more likely
to be a source of information and support.

Regarding top management leadership, Utterback
found that projects were more likely to be initiated by
top management in successful cases, however the re-
lationship was not statistically significant.

A summary of Utterback’s findings related to TQM
principles is found in Table 7.

Delbecq and Mills®

We found that “Managerial Practices that Enhance
Innovation” offered significant findings related to our
review of innovation, although no empirical data
were included. In this article, the authors summarize
the results of a study they performed on “several hun-
dred” managers in high-tech and health service or-
ganizations where they (the authors) attempted to de-
termine characteristics of high- and low-innovation
organizations. As they state, the two different types
(high-tech versus health service) of “organizations
were markedly different and reflected two very dif-
ferent structural contexts.”?

In this article, high-innovation firms tend to operate
under conditions or premises similar to that of TQM
organizations. Although the authors did not offer
definitions for high and low innovation, the reader
can deduce that high-innovation firms are those that
tend to pursue and be successful at introducing inno-
vations to the market. Low-innovation firms are the
converse—innovations are less common and fre-
quently unsuccessful when introduced to the market.

The authors analyze the organizations in relation to
the types of activities performed in the four phases of

High-innovation firms are those that tend to
pursue and be successful at introducing
innovations to the market.
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TABLE 7
UTTERBACK STUDIES
Percent
having factor
TQM principle Study factor (success/failure)
Customer mindedness ¢ There was no difficulty in marketing the product 80.0/10.2
* The product was designed with a specific user in mind 40.6/20.4
¢ The project had great competitive advantage 63.3/37.5
¢ The need was identified before a solution 59.3/48.9*
o Users identified need 67.2/63.8*
¢ There was frequent contact with users during design 54.1/45.7
Management/leadership * The project was initiated by top management 43.6/30.0
Benchmarking e Qutside consultants provided information and advice on the
project 36.5/26.0
Data/information * The product was a result of a structured and “sophisticated”
planning process 40.0/31.3
Continuous improvement ¢ The product was an incremental improvement of an existing
product with little market or technical uncertainty 59.1/409

*Not statistically significant.

the innovation sequence: (1) idea generation and ini-
tial mandate, (2) preliminary analysis, (3) decision to
adopt, and (4) implementation.’

Overall, the TQM principles of constancy of pur-
pose, belief in the worker, customer orientation, and a
need for meaningful information/data significantly
distinguish between high- and low-innovation organ-
izations in this study. One particularly interesting
finding related to TQM comes in the leadership cat-
egory. Top management in successful firms was more
likely to formally select and support innovation and
improvement projects. This supports the need for a
steering committee to control what quality improve-
ment projects are selected. There were no differences
between the results of health delivery organizations
and high-tech firms. A summary of the authors’ find-
ings is found in Table 8.

DISCUSSION AND CONCLUSIONS

Because the studies reviewed different TQM prin-
ciples and different strategies for measuring effect, we
believe it would be inappropriate to use a meta-ana-
lytic approach aggregating the findings across stud-
ies. Summarizing the results here is the most we can
do. We now discuss what we learned about each prin-

ciple. See Table 9 for a summary of which innovation
studies did or did not support each TQM principle.

Constancy of purpose

Results of five of the studies relate to this principle,
including SAPPHO I and I, the Stanford Innovation
Project, Project NewProd, and Delbecq and Mills. In
most of these studies, findings support the principle
of adhering to the organization’s fundamental mis-
sion, with success to failure ratios ranging from 3:1 to
1.1:1. The studies identified successful projects as hav-
ing a direction that is consistent with the firm’s his-
tory and introducing innovations that are not radi-
cally different from past production and/or service
commitments. Overall, successful innovation organi-
zations retained their organization’s customer and
product traditions.

Customer mindedness

This principle was overwhelmingly supported by
all of the studies that examined it. Understanding
user needs had a favorable success to failure ratio
ranging from 33:0 to 1.4:1, with the majority of the
study results clustered toward the higher end. User
involvement in the development process, however,
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TABLE 8
DELBECQ AND MILLS
High- or low-
Innovation innovation
TQM principle phase* firm? Study finding
Customer mindedness 2 low * Underestimated market differences result in customer frequently
being overlooked
2 low * Complex designs intimidating many customers
2 high * Feasibility studies include considerable interaction with customer
2 low * Insufficient thought paid to orientation and training to all but
initial users
Employee mindedness 1 low ¢ Risk is assumed by the individual alone
3 low * Employee lacks involvement in decision to adopt
Management/leadership 1 low * Sponsorship is obtained by getting resources currently allocated
for existing or other purposes
1 low * Inconsistent or vague support from organization
1 high *» Funds are designated for innovation
2 high * Sponsorship is organizational
3 low * Lack of formal commitment from organization
3 low * Approval to proceed given despite insufficient resources
3 high * Sufficient human and financial resources are allocated
3 high * Implementation, as well as risk, is organizational
Benchmarking 2 high * Extensive dialogue with persons external to organizations occur
Data/information 1 low * Support is based on subjective beliefs and / or interests
2 low * Demand is overestimated, resulting in unrealistic revenue

expectations

* 1: Ideas generation and initial mandate; 2: preliminary analysis; 3: decision to adopt; (these are the phases the authors associate with the

innovation process).

marginally distinguished between success and failure
(ratios clustered close to 1.4:1), while attention to user
education and marketing had a greater influence on
success (ranges of 23:1 to 2.3:1 were reported). No dis-
tinction between internal and external customers was
made. Overall, however, findings supported the fact
that innovations must meet customer needs that are
clearly identified and reinforced through user educa-
tion and customer use of the new product. The results
also emphasize how important it is to let the external
customer know about the improvements and innova-
tions produced by TQM.

Quality mindedness

Both design and product quality were strongly sup-
ported by the findings of these studies. Studies favor-
ing design quality for successful innovations had suc-

cess/failure ratios ranging from 25:1 to 1.1:1, whereas
product quality had success/failure ratios ranging
from 31:1 to 1.45:1. For successful innovations, these
studies demonstrate that bugs are eliminated before
the introduction of a new product or process. Fewer
user complaints are received, and products are less
likely to require adaptation to meet user needs. It is
apparent in this research that quality is a very signifi-
cant factor that discriminates between success and
failure.

Process mindedness

This factor was addressed only by Cooper, and only
one of his findings offered significant results. Overall,
results do not allow one to claim or refute that process
mindedness distinguishes successful from failed in-
novations.
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Data mindedness

TQM suggests using data to: (a) understand and
demonstrate needs, (b) understand underlying causes
of problems, (c) test solutions, and (d) monitor per-
formance. The only data we could find related to this
principle address the use of formal empirical studies.

Formal studies of customer needs and product ef-
fectiveness were addressed in two studies, and both
were significantly more evident in successes versus
failures. Formal studies of needs (e.g., identifying and
assessing the magnitude of needs) as well as formal
prototype tests were important, although the strength
of their importance in these studies was not great. Sta-
tistical process control was not addressed in these
studies.

Employee mindedness

Neither participation in improvement efforts nor
formal training in improvement processes, TQM phi-
losophy, or tools were examined in these studies.
Therefore we are unable to draw any conclusions con-
cerning this principle.

Management leadership

These studies support the TQM principle that
change is more likely to occur if top management is
involved in both the overall TQM program and spe-
cific project management. Six studies supported this
principle. However, the presence of top management
in the improvement effort seems to be more indirectly
than directly associated with improvement. For ex-
ample, a commitment to producing a “bug-free”
product or service probably requires top management
support. Thus influence of leadership is reflected in
the other principles.

Benchmarking

These studies examined two ways in which ideas
may be pursued outside the organization:

1. establishing general external advisors or consult-

ants in areas such as management, and

2. getting outside ideas on specific projects.

The first strategy (general external advisor) has no
support based on any study findings (ratio of 1:1.07)
and calls into question the value of employing a TQM
mentor to advise on general TQM issues. However,
there is evidence to support the importance of
benchmarking in specific projects. Ratios favor spe-
cific networking at 6:1 and 5:1.
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Continuous improvement

Utterback addresses continuous improvement in
his support of incremental (in comparison to radical)
innovation on a 1.5:1 basis. Utterback’s findings sup-
port the slower, less radical improvement of a prod-
uct or process (as encouraged in CQI), as opposed to
introduction of a “brand new” service or product.
This is not to suggest that radical projects should be
rejected. Their success is less likely but their benefits
may be much greater.

Supplier mindedness

No aspect of this principle was addressed in any of
the studies. This principle, to the best of our knowl-
edge, is unique to TQM.?

In summary, we conclude the following points
based on our review of significant success/failure
studies in the innovation literature concerning prod-
uct and/or service firms:

¢ The innovating firm must know its customers’
needs and behaviors (customer mindedness);

¢ Improvements must be designed to readily meet
and exceed customer needs (quality design), and
customers must receive sufficient education
concerning the improvement (customer mind-
edness);

* The product or service must work as designed
when it reaches the marketplace (quality pro-
duction);

¢ The innovating firm, on occasion, must reach
outside the organization to get specific ideas on
how to meet needs and/or solve problems
(benchmarking);

* The innovating firm must develop a network of
resources to quickly and easily obtain outsiders’
insights regarding a project (benchmarking);

¢ Top management must lead and be involved in
improvement activities (management leader-
ship);

* The innovating firm must know who it wants to
serve and hold to its basic mission (constancy of
purpose).

FUTURE RESEARCH

Since a sufficient number of health care organiza-
tions now espouse TQM and have progressed sub-
stantially in implementing its various principles, em-
pirical data could be collected from their activities
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and conclusions could be drawn from the findings.
Particular attention, however, should be paid to ex-
amining the salience of TQM principles not examined
in other studies. As far as we can tell, the principles
needing the most study are the importance of:

e employee training in tools of improvement and

innovation,

» forming partnerships with suppliers,

¢ using data to reduce variation,

« focusing on process, not people, as the source of

problems, and

e pursuing continuous, small improvements in-

stead of innovations.
While these principles make sense, we found limited
empirical assessments of their value in the review of
the innovation literature.

Conversely, if we had to predict the success of im-
provement efforts based on what we know now, we
would examine how well an organization:

¢ understands its customer needs,

 designs a service to meet their needs in unique

ways,

» provides that service in an error-free fashion,

e goes outside the organization to get ideas for

improvement, and

* gets top management involved not only in sup-

porting but also in leading specific improvement
projects.

One of the valuable aspects of the studies reported
here was that the researchers were not limited to ex-
amining TQM principles. In fact, the investigators
looked at many other issues (such as the effect of ex-
ternal regulation on innovation), yet virtually all of
the factors that differentiated between success and
failure were encompassed by the TQM principles.

This research is, by necessity, focused on studies
unrelated to health care. Certainly we need empirical
research on factors affecting successful improvement
and innovation in health care. However, we should
not ignore the results of previous research simply be-
cause they do not emanate from health care. We can
learn much from their experiences.

We conclude from this research that TQM promotes
many principles shown to be central to successful in-
novation and improvement, although not all prin-
ciples are of equal importance in predicting success.
Because TQM is a very difficult management strategy
to adopt, the principles that must be followed should

be reduced as much as possible to make implementa-
tion as easy as possible. Therefore, further research is
necessary, preferably in health care, to assess the prin-
ciples lacking support from the innovation and im-
provement studies reported here. At the same time,
the principles supported here could be further con-
firmed.
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