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Dr. W. Edwards Deming (born October 14, 1900) was elected to the National Academy of Engineering in 1983, inducted
into the Science and Engineering Hall of Fame in 1986, awarded the National Medal of Technology in 1987, and in 1988
received the award "Distinguished Career in Science from the National Academy of Sciences." (photo courtesy of W. E.
Deming)
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Organizational behavior management (OBM)
applies Skinnerian ideas to organizational analyses
and problems (Skinner, 1953, 1981). Total quality
management (TQM) applies principles and theories
based on the work ofW. Edwards Deming (1982,
1986) to improving quality of organizational per-
formance and work life. Each of these areas of
knowledge has important implications for behavior
analysts who seek to describe, understand, and de-
velop solutions to social problems associated with
organizations. Demand for higher quality products
and services is being forced on many organizations
by their competitive environments. Some compet-
itive environments are now global. In addition,
higher quality is important to the modem orga-
nization and critical for ultimate survival within
demanding consumer markets.

Goals
This paper integrates behavior analysis, specifi-

cally OBM, with components of the recent quality
movement. Specifically, the goals of this paper are
to (a) describe the problem of poor-quality outputs
and the origins of the problem among U.S. goods
and services providers, (b) characterize Deming's
approach to the quality problem with statistical
reasoning from the TQM vantage point, (c) de-
scribe OBM as an operant-based approach to per-
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formance management, (d) discuss areas of agree-
ment and disagreement between OBM and
Deming's views of TQM, and (e) explain how
OBM can contribute to the TQM movement.

The Quality Problem
A quality crisis in the U.S. was dearly announced

and changes recommended by the cultural anthro-
pologist Marvin Harris (1981) in his book America
Now. Another analysis was presented by Deming
(1986) in his book Out of the Crisis. Harris ex-
amined a web of possible relationships among vari-
ables as diverse as declining quality of goods and
services, the rise oflarge corporate structures, changes
in family life, inflation, and welfare programs. To
solve the quality problem, he recommended de-
centralization of production of goods and services
and delivery systems (e.g., smaller entrepreneurial
business and service structures).

Who is Deming? An kon of the Total
Quality Movement

Deming is recognized as a major contributor to
the stellar rise of product and service quality in
Japan. His 1986 book is aimed specifically at de-
scribing the quality problem in America. His work
is the touchstone of every other notable approach
to quality management, including statistical process
control (SPC), total quality management (TQM),
total quality control (TQC), and company-wide
quality control (Redmon, 1992). Deming's views
are detailed below.

Origins of the Quality Problem
Unlike Harris (1981), Deming does not ques-

tion the legitimacy of large corporate structures.
The quality problem, according to Deming (1986),
has more to do with the American management
style than with size or any other factor associated
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with American organizations. American managers
are slow to recognize that a new economic era has
dawned. In this new era, competition is increasingly
global. The achievement of product (service) qual-
ity and attention to customer service before, during,
and after the moment of a sale will distinguish
among survivors and casualties in this increasingly
competitive environment. The collapse of the U.S.
Steel Corporation in the 1960s and the loss ofnearly
30% of the domestic auto market to foreign com-
petitors during the past 25 years illustrate the se-
riousness of the quality problem.

Deming (1986) contends that traditional Amer-
ican management practices arose during a time when
organizations prospered by getting large numbers
of products into the market. The competitive con-
ditions present when that strategy was viable are
gone, but the style of management that worked in
those times continues. (I have conducted a theo-
retical behavior analysis ofwhy these practices linger
in organizational cultures; Mawhinney, in press-a.)
Therefore, Deming contends that only a funda-
mental change in the American style of manage-
ment will solve the quality problem. He provides
evidence that focusing on output quantity instead
of quality drives costs up, without necessarily im-
proving quality. Focusing on continual improve-
ment of quality, on the other hand, has the effect
of reducing costs while increasing market shares.
According to Deming, achieving quality objectives
has as much to do with the "motivation" ofworkers
and managers as it does with the use of statistical
process control (SPC) methods or other technolo-
gies. To understand this idea, top-level managers
must understand several other things. Therefore,
Deming's solution involves the reeducation and
motivation of management (at all organizational
levels) and workers, not one or the other group
alone. Investments in exotic machinery will not
necessarily solve these behavioral problems. Man-
agement and workers are, together with many other
factors, part of a larger "system." To achieve nec-
essary improvements in quality, therefore, the larger
system must be changed; however, management
controls most of the variables that can make this
happen.

What Managers Must Understand About TQM
Top-level managers must understand the con-

nections among sources of variation in outputs of
a production or service process in which workers
and lower level managers work. Without this
knowledge, they cannot understand how motiva-
tion fits into the quality equation. They must have
some understanding of statistical theories of vari-
ation. They must be able to envision production
and service operations as processes with outputs
influenced by a system of variables, induding (a)
people, (b) methods, (c) materials, (d) equipment,
and (e) environmental factors (Scherkenbach, 1988).
Variations in all of these variables are unavoidable
and enter the process, causing variation in its out-
puts. Control of output variation is an essential
requirement for the control of quality. Thus, control
of quality requires control over the effects of these
variables on variations in process outputs. How they
are to be controlled depends on how they cause
variation in process outputs. Managers must, there-
fore, gain knowledge about causal relations among
system variables and process output variations.
Deming recommends that scientific methods of
developing knowledge be adopted. According to
Geller's editorial in this issue, Deming now rec-
ognizes that knowledge provided by psychology is
another type of knowledge required of managers
intent on improving quality with TQM. To sum-
marize, Deming believes that managers must know
or learn something about (a) statistical theories of
variation, (b) causal relations among a system of
variables responsible for process output variation,
(c) scientific methods for isolating cause-effect re-
lationships among system variables and process out-
put variation, and (d) psychological variables that
relate people to the work processes responsible for
quality outputs.

The Quality Cycle in TQM
Elaborating on Shewhart's (1939) work, Dem-

ing (1986) distinguished between the "old way"
of organizing production processes and the relation
of the process to consumers and the "new way" of
organizing this process. The old way involved the
following three relatively unrelated steps in a linear
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process: (a) design the product, (b) make the prod-
uct, and (c) try to sell it. Absent from the process
was any feedback from the customer to the people
in the design and production process. The new way
adds steps to form a quality cyde or feedback loop:
(a) design the product, (b) make it and test it in
the production line and in the laboratory, (c) put
it on the market, (d) test it in service, find out what
the user thinks of it and why the nonuser has not
bought it, (e) revise product design in response to
customer feedback or new opportunities to improve
it, and (f) initiate another production and test cyde
(Deming, 1986).

Implementing the new way requires valid and
reliable measurement of customer satisfaction with
and preferences for product/service characteristics.
Statistical sampling and analytic techniques to-
gether with computer processing of data now make
it economically feasible to obtain such information.
Once measured, the current status of production/
service system outputs must be compared to the
ultimate customer criteria. The comparison permits
one to decide whether the process is capable of
providing what the customer wants (Brethower,
1982; Deming, 1986). Whether measured or not,
increasing gaps between consumer preferences for
output characteristics and characteristics of outputs
put into the market increase the organization's risk
that competitors will better identify and satisfy con-
sumers' preferences. Lost market share is an early
warning that viability of the organization could be
in jeopardy due to noncompetitive quality.
When Deming's (1986) approach to TQM is

employed, the process of responding to consumer
feedback adapts production/service system perfor-
mance specifications to consumer preferences. If
adopted and effectively maintained, a process of
adaptation and quality enhancement ensues. De-
velopment of this process is what is meant by the
term continual quality improvement (CQI).

Quality and costs are related in a chain of events
described by Deming (1986). This chain of events
can be characterized in terms of what behavior
analysts now call a metacontingency. Elsewhere I
have adopted Glenn's (1991) terminology for char-
acterizing contingencies that exist between cultural

practices in organizations, such as those supporting
Deming's statistical approach to CQI, and their
consequences (e.g., price/quality relations that per-
mit the organization to take market share rather
than lose it). Glenn called these relationships meta-
contingencies. Applying the concept to processes
responsible for an organization's survival or decline
and death, I have called these contingencies or-
ganizational survival-related metacontingencies
(Mawhinney, in press-a).

Deming's (1986) 14 points (Table 1) delineate
a set of cultural practices or style of management
that upper level American management must adopt
to initiate and maintain organizational cultures that
support CQI. If adopted, the following five-phase
chain reaction occurs: (a) Costs decrease because
rework and mistakes decrease and there are fewer
delays and snags; better use of machine/facilities
time and materials is achieved. (b) Productivity
improves because costs relative to outputs fall. (c)
Market share is captured with better quality and
lower prices when costs savings are shared with
consumers. (d) The organizational culture survives
and prospers. (e) More jobs are created, more fac-
ulty appointments are won in universities, more
grants are won by researchers and human services
providers, and more consumers are more satisfied
with goods and services. Survival-related metacon-
tingencies exist for both for-profit (Redmon & Ag-
new, 1991) and not-for-profit (Redmon & Wilk,
1991) organizations. Thus, what Deming has to
say about the quality problem is applicable to both
organizational types.

Defining Quality Specifications
What is quality? Quality is in the eye of the

beholder, and Deming (1986) identifies quality as
seen through the eyes of workers, managers, and
consumers:

In the mind of the production worker, he
produces quality if he can take pride in his
work. Poor quality, to him, means loss of
business, and perhaps of his job. Good qual-
ity, he thinks, will keep the company in busi-
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Deming's 14 Points for Continual Improvement of
Organizational Performance

1. Create constancy of purpose toward improvement of

product and service, with aim to become competitive,
to stay in business, and to provide jobs.

2. Adopt the new philosophy. We are in a new economic
age. Western management must awaken to the
challenge, must learn their responsibilities, and take
on leadership for change.

3. Cease dependence on inspection to achieve quality.
Eliminate need for inspection on a mass basis by building
quality into the product in the first place.

4. End the practice of awarding business on the basis of
price tag. Instead, minimize total cost. Move toward
a single supplier for any one item, on a long-term
relationship of loyalty and trust.

5. Improve constantly and forever the system ofproduction
and service, to improve quality and productivity, and
thus constantly decrease costs.

6. Institute training on the job.
7. Institute leadership. The aim of supervision should be

to help people and machines and gadgets to do a better
job. Supervision ofmanagement is in need of overhaul,
as well as supervision of production workers.

8. Drive out fear, so that everyone may work effectively
for the company.

9. Break down barriers between departments. People in
research, design, sales, and production must work as

a team, to foresee problems of production and in use

that may be encountered with the product or service.
10. Eliminate slogans, exhortations, and targets for the

work force asking for zero defects and new levels of
productivity. Such exhortations only create adversarial
relationships, because the bulk of the causes of low
quality and low productivity belong to the system and
thus lie beyond the power of the work force [to alter
on its own].

1 la. Eliminate work standards (quotas) on the factory floor.
Substitute leadership.

lb. Eliminate management by objectives. Eliminate
management by numbers, numerical goals. Substitute
leadership.

12a. Remove barriers that stand between the hourly worker
and his right to pride of workmanship. The
responsibility of supervisors must be changed from
sheer numbers to quality.

12b. Remove barriers that rob people in management and
in engineering of their right to take pride of
workmanship. This means, inter alia, abolishment of
the annual or merit rating and of management by
objectives.

13. Institute a vigorous program of education and self-
improvement.

14. Put everybody in the company to work to accomplish
the transformation. The transformation is everybody's
job.

Source: Deming (1986, pp. 23-24).

ness.... Quality to the plant manager means
to get the numbers out and to meet specifi-
cations. His job is also, whether he knows it
or not, continual improvement of processes
and continual improvement of leadership. (p.
168)

Deming (1986) paraphrases Shewhart (1931) to
characterize quality in the eyes of the customer:

The difficulty with defining quality is to trans-
late future needs of the user into measurable
characteristics, so that a product can be de-
signed and turned out to give satisfaction at
a price that the user will pay. This is not easy,
and as soon as one feels fairly successful in
the endeavor, he finds that the needs of the
consumer have changed, competitors have
moved in, there are new materials to work
with, some better than the old ones, some
worse; some cheaper than the old ones, some
dearer .... (p. 169)

Thus, quality is a dynamic process. The process
relies on customer preference studies to identify
what quality characteristics make a difference in the
consumer's ultimate choice among alternative goods
and services. For example, contrary to popular opin-
ion, the Japanese did not have to surpass their U.S.
competitors by a wide margin of superior quality
to increase consumer preference for their products
(Reddy & Berger, 1983). They focused on those
particular product differences that made a difference
to potential consumers. The critical quality char-
acteristics, once identified, must be translated into
specifications for the various parts of a processing
system. They may relate to any of the following:
(a) contact with sales people at the point of pur-
chase, (b) length of warranties, (c) useful life of the
product, (d) appearances, such as fit and finish in
autos, and (e) intuitive appeal or face validity in
behavioral intervention programs (Geller, 199 ib).
Deming-(1986) refers to Bross (1953) to charac-
terize the basic nature of the specification devel-
opment and revision cydes: "The purpose ofstudies
in consumer preferences is to adjust the product
[specifications] to the public, rather than, as in

528



INTEGRATING OBM

advertising, to adjust the public to the product"
(p. 95).

Once the customer criteria have been identified
and built into the process, the challenge is to keep
the outputs within acceptable limits set by those
criteria. This requires a precise set of measurements,
rules for evaluating variation in process outputs,
and internal feedback procedures that relate work-
ers to process technologies, workers in separate parts
of the process to one another and to any other
individuals or groups whose work can influence the
process (e.g., design engineers, purchasing man-
agers, and so on).

In TQM the methods of SPC are used to control
variation in process outputs so that, ideally, all
outputs from a processing system are within limits
that satisfy customer preferences. Such control re-
quires consumer preferences to be translated into
operational definitions and measures of system out-
puts of importance to consumers. Control of the
variation in these measured values of outputs is
obtained using SPC and scientific methods.

Classifying Output Variations and
Their Causes

Just as behavior analysts recognize that no two
instances of behavior are identical, experts in SPC
begin their work by recognizing the axiom that "no
two things are alike; they will always vary" (Whee-
ler & Chambers, 1986, p. 1). One of Shewhart's
important contributions to SPC theory was to con-
ceptualize the elements of a processing system (e.g.,
people, materials, equipment, and so on) as a cause
system. Normally occurring variations in the pro-
cessing system's component variables (cause sys-
tem) can produce variations in central tendency
(mean) or variance (spread) of outputs from the
process. Occasionally, effects that are normally small
change more than usual, or effects of a variable
outside the identified cause system enter it. In either
case, the changed nature of the process cause system
can be detected in a changed mean and/or variance
among process outputs. Detecting changes and con-
trolling output variations from either source require
that the cause system governing process output

variation be as well identified as possible. Just as
Skinner (1966) sought to learn all the variables of
which behavior was a function, the quality con-
troller using SPC seeks to learn all the variables of
which variation in process outputs is a function.
Deming (1986) partitioned variation in process
outputs into two categories based on the type of
variable responsible for the variation. Wheeler and
Chambers (1986) describe Deming's dassifications
of process output variation:

Common causes of variation in a produc-
tion process are causes of variation that exist
because of the manufacturing system, or the
way that [the cause] system [people, mate-
rials, methods, equipment, environment] is
managed. They arise out of the process, or
out of the way the process is organized and
operated. Because they are part of the [or-
ganizational performance] system, they are the
responsibility of those who control the [or-
ganizational performance] system: the man-
agers, and specifically, the top level of man-
agement. Common causes of variation can
only be removed through action by manage-
ment.... Special causes of variation are
causes that are localized in nature. They are
not part of the overall [organizational per-
formance] system, and should be considered
as abnormalities. Often they will be specific
to a certain operator, a certain machine, or a
certain batch of material. (pp. 9-10)

Identifying and Controlling Output
Variation with SPC Methods

Statistical rules and empirical observations of
outputs from a processing system are employed to
judge whether processing system output variation
is controlled. The following steps are required: (a)
The aspect of the process outputs to be controlled
must be operationally defined and a means of mea-
suring it decided upon. (b) A plan for collecting
observations of outputs through time must be de-
signed (i.e., a sampling plan). (c) When enough
observations have been taken from processing sys-
tem outputs, a time series of them is plotted, the
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mean, variance, and standard deviation of the ob-
servations are computed, and the mean or center
line (CL) is drawn onto a mean control chart (upper
panel of Figure 1). Similar data are plotted on a
range control chart (lower panel of Figure 1). (d)
Upper control limits (UCL) and lower control limits
(LCL) are calculated as + 3 sigmas and -3 sigmas
and drawn onto the control chart. (e) The plotted
observations are examined to determine whether
they are all within the UCL and LCL; one or more
observations outside the control limits indicate the
process is not in control. Observations 17 and 19
in the control chart depicted in Figure 1 signal
presence of a special cause.

Because of variation in process outputs, some
output units will exceed and some will fall below
the desired range of customers' preferences for the
outputs unless the process variation is controlled
within certain limits. Customer satisfaction with
system outcomes can be met in two ways. First,
inspect and accept or reject output units that do
not satisfy customer specifications, rework rejected
outputs if possible, and scrap rejected output that
cannot be reworked. This approach increases rather
than decreases the cost portion of the metacontin-
gency discussed above. Second, control output vari-
ation with respect to customer specifications so that
unacceptable outputs are minimized, that is, vir-
tually all production outputs or services delivered
meet or exceed measured specifications required to
satisfy customers. Even when no unacceptable out-
puts are produced by a processing system, however,
some variation among outputs will occur.

Specifications of acceptable variation in a sys-
tem's outputs are typically set with respect to a
mean and limits on variation of outputs above and
below the mean. These limits are called the upper
specification limit (USL) and lower specification
limit (LSL), respectively. Statistical process control
methods are used to control variation of outputs
so that, in the ideal case, all outputs, when mea-
sured for some specified characteristic, will be with-
in the USL and LSL established for the process.
Specification limits are set to satisfy customer re-
quirements for processing system outputs.

It is important to recognize the difference be-
tween control limits based on the empirical data
and customer-based specification limits; the latter
are set without reference to the actual outputs of
the process. The empirical control limits (UCL and
LCL) are used to determine whether the variation
from the process is controlled (i.e., controlled vari-
ation occurs from Observations 2 to 16 in Figure
1). The upper and lower specification limits are
those requirements of processing system outputs set
by the customer or by design and process engineers.
It is entirely possible for a processing system's vari-
ation to be controlled while its variation is so great
that much of its output will be outside specification
limits. If the USL and LSL were located between
the UCL and LCL just above and just below the
CL in Figure 1, the empirical process would be
considered stable but incapable of consistently mak-
ing acceptable outputs. That is, the processing sys-
tem would consistently and predictably produce
outputs, some of which would require reworking
or scrapping. Work on the system should take place
to narrow the spread of variation about the mean
in order to achieve controlled variation within the
specification limits. In the case of Figure 1, high
process capability would occur when the USL and
LSL were an appreciable distance above and below
the UCL and the LCL, respectively.

Efforts to change a processing system's capability
involves interventions aimed at changing common
cause variation that is a function of the production
processing or service system, as opposed to changing
special causes. In fact, effects of some special causes
must be identified and removed or controlled before
process variation can be considered under control.
Importantly, attempts to change the mean, vari-
ance, and capability of a process when its variation
is not controlled (i.e., Observations 15 to 19 of
Figure 1) often lead to greater variation and even
chaotic behavior of the process and its outputs.
Thus, control over processing system output vari-
ation is the sine qua non of efforts to analyze and
change the system's capability to produce consis-
tently outputs that meet or, whenever economically
possible, exceed specifications.
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Figure 1. An example of a mean control chart (upper panel) and range control chart (lower panel). Disregarding the
range chart, the outputs in the mean chart from Observations 1 to 16 exhibit controlled variations, or common causes, and
Observation 17 signals the onset or entry of a special cause into the process cause system.
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A Practical Example of Common and
Special Cause Variation

The cause system is composed of all variables
of a processing system that contribute to variation
in outputs. Suppose three people performed three
different operations on some material using different
tools, and their work was measured after the final
step in the process. They would exhibit controlled
variation if the variation among their outputs were
steady and within certain limits. Then suppose a
machine tool used by one person malfunctioned
and, instead of the usual random variation around
a mean value of outputs, the measured aspect of
output rose and began to occur above the UCL.
The shift in the output suggests that the process is
no longer in control and a special cause not typically
part of the processing system has entered the process
(e.g., the broken machine tool). Using SPC meth-
ods, the workers themselves could discover this
special cause, fix it or get a new tool, and thereby
return the process to a state in which it produced
controlled variation. The critical issues for produc-
tion and service system designers, managers, su-
pervisors, workers, or anyone concerned with man-
aging systems' variations to achieve continual quality
improvement are:

1. Whether the variability is controlled.
2. Whether the variation indicates presence of

special causes.
3. Whether special causes, if identified, can be

controlled.
4. If special causes are controllable, on what,

where, and by whom in a system must action be
taken to control them?

5. Whether the mean is in the desired location,
and if not,

6. Whether the cause of its location is control-
lable.

7. If the mean is controllable, on what, where,
and by whom in a system must action be taken to
control the cause of mean location?

Deming's 14 Points on Managerial Style
Deming's (1986) 14 points (see Table 1) pro-

vide an agenda to guide management efforts aimed
at creating conditions, or organizational cultures,

in which members at every level are empowered
by management to work in the best interests of
themselves, their organization, their customers, and,
ultimately, the nation. However, only higher levels
of managerial personnel have the authority and
power to alter system-level variables responsible for
common cause variation in process outputs. Dem-
ing's 14 points direct management attention to
practices that should continue or be eliminated.
When reading these points one should remember
that, according to Deming's analysis, most variation
(85% or more) in process outputs is common cause
variation due to system-level variables beyond con-
trol of shop floor (or sales floor) workers and their
supervisors.

OBM: Operant Behavior and Performance
Management

Organizational behavior management (OBM) is
an extension of the experimental analysis of be-
havior and applied behavior analysis into the world
of organizations. Its scientific roots are in operant
behavior analysis. Its technological roots are in ap-
plied behavior analysis. It has dose relations with
other fields, such as organizational behavior and
industrial/organizational (I/O) psychology. It dif-
fers from both root disciplines in that it is more
likely to address applied problems in which accom-
plishments serve as dependent variables as opposed
to behavior per se (Frederiksen, 1982; O'Brien &
Dickinson, 1982). Accomplishments are what re-
main when the behavior has passed into history
(Gilbert, 1978; Gilbert & Gilbert, 1992). In prac-
tice, the terms accomplishment and performance
are often interchangeable. Organizational behavior
management indudes research focused on behavior
per se (e.g., server-customer interactions) and
whether the behavior has direct or indirect effects
on organizational accomplishments (e.g., sales and
repeat purchases; Luthans, Paul, & Taylor, 1985).
Accomplishments may be ancillary to the primary
economic activities of an organization (e.g., concern
for the safety and welfare of people at work; Fellner
& Sulzer-Azaroff, 1985; Geller, 1989, 1990). Al-
though the balance has varied through the years,
research has been conducted in both private- and
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public-sector organizations (Balcazar, Shupert,
Daniels, Mawhinney, & Hopkins, 1989; Merwin,
Thomason, & Sanford, 1989). Although the typical
intervention is still narrow in scope, work on larger
scale comprehensive organizational problems is an-
ticipated (Smith & Chase, 1990).

Organizational behavior management is explic-
itly theoretical in the inductive tradition of B. F.
Skinner (1969, 1981). Quantitative representa-
tions of the law of effect (Baum, 1973; Herrnstein,
1970; Rachlin, 1989) as aids to theoretical analyses
are appreciated (Mawhinney & Gowen, 1990; Red-
mon & Lockwood, 1986). Organizational behavior
management is concerned with translations among
paradigms in which behavior-analytic theories serve
as touchstones. Thus, references can be found to
the matching law (Herrnstein, 1970), the Premack
principle (Bernstein & Ebbesen, 1978; Welsh,
Bernstein, & Luthans, in press), and to culture and
cultural materialism (Eubanks & Lloyd, in press;
Glenn, 1991; Harris, 1981). In time, other the-
oretical analyses rooted in behavior-analytic
traditions may prove useful to OBM researchers
(Branch & Galbicka, 1992). With respect to con-
troversies such as those inspired by mentalistic at-
tacks on behavioral constructs and methods, OBM
researchers appear to follow Komaki's (1981) ad-
vice: "The time spent on academic arguments could
be more profitably spent improving the work place"
(p. 111).
An early statement of Skinner's (1931) behavior

theory is comprehensive enough to indude all the
individual subject variables of interest to OBM
researchers as they extend the experimental analysis
of behavior and applied behavior analysis into the
world of work organizations; the variables in the
theory are essentially a behavioral version of Shew-
hart's and Deming's conceptions of a cause system.
The theory relates behavior to environmental an-
tecedents, consequences, and reinforcement history,
or "third variables" as in the following equation:

R (or B) = f(S, A),

where R is a response and S is the situational
stimulus. The relationship between R (or B) and
S is conditional on a third variable, A (Skinner,

1931). In studies of operant behavior, A is a history
of deprivation and satiation. In its most general
interpretation, A functions to provide an orderly
account of B (or R) in terms of the situational
stimulus, S. In other words, A is any important
element of a history of reinforcement or other per-
son-specific factor that differentially influences ef-
fects of current situational stimuli, S, on a behavior,
B, or outputs ofa behavioral system to be predicted
or controlled.
A common OBM intervention model involves

the following sequence of steps: specification, ob-
servation, and administration of consequences (S-
O-C) contingent on occurrences of specified features
ofa behavior or accomplishment (Brethower, 1982).
Specification is also called pinpointing the be-
havior to be changed (Daniels, 1989). A series of
questions concerning behavior, accomplishment,
and the local work environment is asked and an-
swered to decide whether a problem is due to en-
vironmental constraints or is under the control of
operant contingencies of reinforcement that can be
changed by changing contingencies of reinforce-
ment (Mager & Pipe, 1970). Observation concerns
how the pinpointed behavior or accomplishment
will be measured and its reliability determined (for
a practical example see Goltz, Citera, Jensen, Fave-
ro, & Komaki, 1989). Consequence refers to the
identification of possible reinforcers that can be
arranged to follow desired behaviors contingently.
Practical significance and reliability ofdata are often
established with methods similar to those that char-
acterize research in the tradition of applied behavior
analysis.

The ideal OBM intervention indudes social val-
idation from the vantage point of the people whose
behavior is targeted for change (Fellner & Sulzer-
Azaroff, 1985; Geller, 199 la; Mawhinney, 1984).
The validity of the studies from the vantage point
of the organizational system representative who ap-
proves an OBM study is determined by whether
the specified behaviors or accomplishments are
changed in desired ways. Validity is also measured
by the economic impact of interventions, as cap-
tured by a cost-benefit ratio (Mawhinney, 1975).
Finally, the ideal intervention maintains behavior
or accomplishment changes for as long as desired
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by the organization in which it was implemented
(Balcazar et al., 1989; Merwin et al., 1989).

Organizational behavior management is now
poised to move on to larger scale interventions that
concern organizational culture changes (what is
called organizational development in other litera-
tures; Eubanks & Lloyd, in press; Mawhinney, in
press-b). For this reason, some changes in method
may be required. Statistical process control methods
may prove useful as OBM broadens the scope of
its organizational interventions, just as Fawcett
(1991) suggests that applied behavior analysis can
broaden the scope of its applications and methods
in the community.

Points of Agreement and Disagreement
Between OBM and TQM

The TQM and OBM movements share some
important assumptions and related practices. Both
are data based. Both place high reliance on oper-
ationally defined specifications, standards, or criteria
for evaluating measured observations of process
outputs. This point of agreement concerns the S
and 0 of the S-O-C sequence in OBM. A major
point of departure between OBM and TQM con-
cerns the role of consequences, C, in the control of
behavior in the work setting and in the executive
suite. A comparison ofOBM andTQM approaches
to performance management by Redmon and Dick-
inson (1987) revealed that whereas OBM attends
carefully to three-term contingencies relating an-
tecedents, behaviors, and consequences, Deming's
14 points are exdusively devoted to antecedents.
Their condusion was probably conditioned by two
characteristics of Deming's 14 points. First, the
points that concern consequences tend to focus on
internal variables such as "pride of workmanship"
as a source of work "motivation." These motiva-
tional issues are focused primarily on organizational
members from the shop floor to somewhere below
the executive level. Second, defective behaviors at
the executive, board, and governmental levels are
described.

Deming does not analyze the contingencies that
maintain behaviors in terms ofreinforcement. With
respect to what is wrong with behavior in many

American corporations, Deming (1986) provides
dear insights. With respect to the contingencies
that maintain these behaviors, Deming's analysis
is incomplete. There is no reason to believe that
action will be taken to correct the problems iden-
tified until contingencies of reinforcement are
changed to make powerful reinforcers depend on
addressing the problems. Interventions aimed at
implementing TQM should be much improved
when effective and reliable contingencies of rein-
forcement support them. Deming's 14 points are
examined below in terms of the degree to which
they correspond with what the OBM literature re-
veals about their probable validity, applicability,
and utility.

Deming's (1986) first point, to "create constancy
of purpose toward improvement of product and
service, with aim to become competitive and to stay
in business, and to provide jobs" (p. 23), can be
considered a slogan or exhortation aimed at top-
level managers. An OBM approach suggests that
the contingencies responsible for inattention to
product and service improvement require analysis.
Then, powerful contingencies would have to be
arranged to prevent top-level executives from re-
ceiving significant remuneration (reinforcement)
even as their organizations fail. For example, some
executives have received huge retirement benefits
upon departure from corporations that were cutting
jobs because market shares had been lost during
the administration of the retiring executive! Actions
such as these cannot occur without approval of a
board of directors in public corporations. Thus, the
contingencies that govern executive behavior are
not simple in origin or in what is required to change
them. Nothing short of a change in the mechanisms
of corporate governance and representation on
boards of directors will cure problems at the top.
To the extent that boards of directors represent

investors who demand short-term profits at the
possible expense of long-term survival, asking ex-
ecutives to take the longer view is like asking a
worker to take action on a process that is under
control of system-level variables. What must change
is the even larger system that determines how ex-
ecutives come to be executives and the contingencies
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that govern their behavior once they arrive "at the
top." This line of reasoning is equally applicable
to Deming's exhortation that executives "adopt the
new philosophy" (1986, p. 23). Simply put, an
OBM analysis suggests that executive behavior will
change when the larger system-level contingencies
of reinforcement that control their behaviors are
changed. The Lincoln Electric Company provides
one model of what is possible when the executive's
contingencies, induding a long and strong cultural
history that maintains a quality orientation, support
appropriate executive behavior (Handlin, 1992).

Deming's Point 3 suggests that process output
variation be controlled and system-level variables
be manipulated so that all output meets customer
satisfaction criteria. His fifth point relates to the
third and simply notes that quality is a dynamic
relationship among the following: (a) consumer
preferences, (b) behavior of competitors, (c) be-
havior of materials suppliers and inventors, and (d)
behavior ofpeople in the organization who attempt
to control its quality and satisfy its customers. A
competitor may engage in continual quality im-
provement too; therefore, the best insurance for the
long run and in the best interest of both organi-
zation members and consumers is continual im-
provement among all organizations. There is noth-
ing whatever wrong with these ideas. The nearly
30% market share the domestic auto companies
lost to foreign competitors and the related displace-
ment of working people in this country might have
been avoided had the domestic producers been en-
gaged inTQM following World War II. They were
not.

Reduced costs are supposed to accrue to achieve-
ment of these two objectives (control of quality and
continual improvement), and they probably do
(Handlin, 1992). The combination of lower costs
and higher quality is also supposed to result in
increased market share. This is a less certain out-
come that depends on executives' and board mem-
bers' behaviors. Whether prices are reduced to
achieve more market shares or allocated to higher
returns to investors again depends on the organi-
zational system of governance and the values and
objectives of people in charge of the culture. Sim-

ilarly, whether lower level organizational members
share in quality cost savings and the mechanism
that governs sharing can determine whether their
behavior supports programs aimed at improving
quality. Unless "pride of workmanship" is very
powerful and is a consequence of quality improve-
ment, working people may not support quality
improvement efforts. For example, if 85% of the
variance in process outputs is determined by man-
agement action on the system, workers within the
system may not "see" (be reinforced by) a con-
nection between what they do and the quality
achieved. A more micro OBM approach is required
to analyze this question. If "pride ofworkmanship"
is not salient, OBM interventions can bring rein-
forcing consequences within dose physical and tem-
poral proximity to the management and worker
behaviors required to produce quality outputs
(Bourdon, 1977).

Deming's (1986) Point 4, about awarding busi-
ness on the basis of minimum total costs and single
supply sources in long-term relations based on trust,
makes sense from a quality improvement stand-
point. In this instance, Deming accurately identifies
higher level systems of reinforcement contingencies
governing executive action. Government regula-
tions in some industries associate a financial risk
for corporations that make such arrangements; the
relationships may be broken up and penalties as-
sessed that later take away any gains from making
the arrangements in the first place. Just as system-
level variables can prevent workers from achieving
higher quality, legislative structures in the form of
restrictive rules and regulations can stand between
management and its ability to support maximal
quality improvement.
An OBM approach bypasses the structural im-

pediments and addresses the behavioral interface
between purchasers and suppliers. That is, the pur-
chasing organization must construct an S-0-C con-
tingency for its suppliers to make them more like
an extension of the producer. This is what accrues
to a long-term relation based on trust. However,
the empirical facts that Deming mustered to sup-
port his position on this point are unequivocal. The
larger the number of suppliers, the more difficult is
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control of quality. Thus, OBM interventions aimed
at improving interorganizational relations present
challenging research opportunities and can improve
quality.

Deming's (1986) Point 6 is to institute training
on the job. Training on the job is a double-edged
practice I have discussed indirectly in the context
of corporate cultural practices (Mawhinney, in press-
a). A long internship with movement among de-
partments and operations or training on the job
within a corporate culture certainly has the advan-
tage that the student learns about the complexities
of production (or service) operations. The disad-
vantage is that unless the culture is already one in
which Points 1, 2, 3, 5, 7, 8, 9, 10, 11, 12, 13,
and 14 are norms of the culture, what the trainee
may learn is how to "beat the system" or "how to
play the quality game." Thus, although it makes
sense to train on the job in quality-oriented cultures
such as the top Japanese companies and the Lincoln
Electric Company, it may not be the best approach
in organizations attempting to introduce quality
orientation as a cultural alternative to the status
quo. This is a fertile area for research in organi-
zational development as it evolves within the OBM
movement (Eubanks & Lloyd, in press).

Deming's (1986) Point 7 calls for institution of
leadership. Deming's idea ofleadership distinguish-
es it from supervision and management by objec-
tives (MBO). Leadership, according to Deming,
involves helping people achieve "pride of work-
manship" by removing common cause-related ob-
stades in the workplace that prevent them from
producing quality or improving quality outputs.
Supervision and MBO, on the other hand, are
directed at the elements of the S-O-C sequence of
OBM (i.e., specifying [often participatively], ob-
serving/measuring, and providing consequences for
accomplishing specified objectives). Supervisors are
supplemental to the motivational system in work
settings; as Skinner (1987) noted, wage and salary
systems motivate performance with avoidance con-
tingencies. Workers often do only what is required
to avoid loss of wages and a certain standard of
living. According to Skinner, the power of social
reinforcement by managers or supervisors over their

followers derives from the "leader's" ability to ter-
minate employment. This contingency precipitates
countercontrol against the system and the manager
or supervisor.
One reason for countercontrol against supervi-

sion may be the punitive supervision that arises
when supervisors are not trained in SPC concepts.
Notz, Boschman, and Tax (1987) documented
supervisors' and trainers' propensities to administer
rewards and punishers to trainees (followers) that
were based on individual observations of followers'
performances; these supervisors ignored the fact
that individual variations occurred randomly about
a stable mean baseline or CL. Worse, in the absence
of specific training, there is a propensity to for-
mulate and employ a general rule that "punishers
are more effective than rewards." This rule is for-
mulated when supervisors notice that performance
tends to rise after administration of punishers and
to fall after administration of rewards. When the
behavior is stable, of course, these observations
result from what is called a regression to the mean
(i.e., individual performance far above or far below
the mean performance is more likely to be followed
by performance doser to the mean).

Almost every description of the OBM approach
to solving a behavior ("motivational") problem
provides a series of steps that, when properly fol-
lowed, lead the analyst to distinguish between what
Deming (1986) calls a system problem due to
common cause variation and an individual worker
problem due to a localized special cause. The most
extensive decision guide in this area is probably one
by Mager and Pipe (1970). Thus, simply thor-
oughly educating and training supervisors and
managers in the OBM approach of behavior and
accomplishment analysis and problem-solving tech-
niques should help promote the quality movement.
Training in OBM and performance management
(Daniels, 1989) should reduce the probability that
supervisors blame and punish workers for common
cause variation in their work process or the random
variations about their own mean performance level.
When workers are not seen as the locus of all
performance problems, attention can shift to the
system per se.
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Unions are formalized systems of countercontrol
that have equalized the balance of organizational
power over individual workers by joining larger
numbers of workers together. Today supervisors
have less power than they once had because of the
rise of formal countercontrol (Jermier, 1988). For
this and other reasons (Mawhinney & Ford, 1977),
supervisors must correlate rewarding consequences
with followers' performance-related behaviors. Even
in relatively simple situations this can be challeng-
ing (Rao & Mawhinney, 1991).

By applying the S-0-C approach to leadership,
it is possible to shape managers' and supervisors'
behavior to specified behavioral criteria, unless the
process -evokes countercontrol (Miller, 1991). For
example, in an early OBM study the negative com-
mentary of a supervisor about his followers was
reduced while the performance of his followers was
increased (Chandler, 1977). The OBM paradigm
should be flexible enough to address a wide variety
of behavior-change problems that arise within the
context of implementing TQM.

Deming's (1986) Point 8 calls for driving fear
out of the workplace. A reasonable question is
whether fear exists in the workplace. Skinner's
(1987) answer is "yes." For example, some workers
fear displacement by technological advancements
and the improved efficiency associated with quality
improvement. Deming's corrective action is more
antecedent control of the following type: "Top
management should publish a resolution that no
one will lose his job for contribution to quality and
productivity" (p. 26). (This could be a hollow
promise-see Mawhinney, in press-a.) He also con-
tends that annual merit reviews and numerical quo-
tas are fear inducing. Deming is opposed to pay-
for-performance contingencies as well; they reduce
intrinsic task interest or take away "pride of work-
manship."

Pay-for-performance systems, such as the one
used by Lincoln Electric Company, permit man-
agers' and workers' bonus pay to rise and fall with
product outputs they create through their cooper-
ative efforts. Lincoln Electric Company provides a
lifetime employment guarantee to all employees
after they pass a probationary period. Because labor

and administration costs fall during recessionary
times and the hours worked by many organizational
members are reduced during these times, the com-
pany neither lays off nor terminates employment
of members during recessions. Organizations that
do not have the cost flexibility provided by such
organization-wide bonus plans and continuous em-
ployment policies typically reduce costs with worker
layoffs and terminations during recessions. This
common practice no doubt maintains some ambient
level of fear in the workplace. Thus, when critically
analyzed, the pay practices that Deming recom-
mends are probably not congruent with driving
fear out of the workplace.

Japanese organizations that engage in TQM, it
should be noted, provide employment security; a
significant portion of employee pay is in the form
of bonuses paid several times per year based on
company-wide economic performance. It is entirely
possible that effects of "pride of workmanship" on
quality in Japan are confounded with these bonus
payments, as it was in the Hawthorne studies (Par-
sons, 1992). This is not to say, however, that "pride
of workmanship" has no role in motivation among
people in the workforce. It is a worthy objective.

Deming's (1986) Point 9 concerns breaking
down barriers between departments. Again, group-
and organization-level contingencies of reinforce-
ment must be analyzed and group-based contin-
gencies put into place to achieve the required
relationships. Analysis and redesign of intergroup
contingencies can be accomplished by management
fiat or by participative methods. The OBM ap-
proach to such problems of group alignment sug-
gests that powerful reinforcers must be made con-
tingent on accomplishment of the integration. The
mere existence of the contingency is not enough.
As Malott (in press) noted, consequences of com-
plex contingencies may be too delayed to gain con-
trol over behavior. The OBM problem in this area
is to analyze team-building programs, whether par-
ticipatively administered or not, and identify ways
to construct contingencies that foster and maintain
cooperative intergroup relations. Unfortunately, in
recommending better leadership in Point 7, Dem-
ing condemns MBO programs. If there is a fault
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in MBO programs, and there may well be, it is in
the contingencies of reinforcement they generate.
Individual MBO programs with numerical objec-
tives can result in corruption of the MBO process
by managers who work on making a "winning
MBO career record" whether the quality system
improves or not. It may be easier for the TQM
movement to make progress in organizations with
past commitments to MBO by simply shifting ob-
jective-setting processes from individuals to teams,
by developing programs that might be called man-
agement by team objectives (MTO) or manage-
ment by system's objectives (MSO). This approach
shifts the S in S-O-C to cooperative intergroup
behaviors. Redmon (1992) develops these ideas
and reviews some literature on team concepts in
his commentary.
Deming's (1986) Point 10 calls for an end to

slogans and targets. This is essentially a call for an
end of attempts to change behavior with antece-
dents and specifications of performances that are
not controlled by the workers (i.e., they cannot alter
common cause variations without management as-
sistance). An important caveat is in order. Recent
work on contingency-specifying stimuli (state-
ments) or effects of verbal descriptions of reinforce-
ment contingencies (Agnew & Redmon, in press)
suggests a role for antecedent-only interventions
under particular conditions. Deming helps identify
the conditions in which antecedent-only interven-
tions do and do not make sense. When the desired
behavior or performance sought is not constrained
by other factors, antecedent-only interventions can
be effective. Kello, Geller, Rice, and Bryant (1988)
achieved a three-fold increase in safety belt use
among industrial employees by merely increasing
"awareness" of using vehicle safety belts. If con-
textual factors exist to support quality-related be-
havior once the behavior occurs, then, like safety
belt use, evoking and maintaining the behavior
might be as simple as effectively describing the
contingencies. Mawhinney and Ford (1977) also
discussed this idea in the context of leadership and
supervision.

Deming's (1986) Points 11 and 12 call for elim-
ination of quotas on the factory floor, avoidance of

incentive pay, and a shift from emphasis on num-
bers alone to emphasis on quality. If the prevailing
reinforcement contingencies in a work setting are
avoidance contingencies (as described in regard to
Point 7), an OBM analysis supports this point. The
problem with quotas is not that they fail to get the
level of output they are supposed to get; it is that
quota is all they get! An operant analysis suggests
that once quota is made, in an avoidance contin-
gency there is no reinforcement value for going
beyond quota. A piece-rate pay system with no
quota might seem attractive if rate of output is the
sole objective. Deming condemns this practice as
well. High rates of output with many defects do
not contribute to "pride of workmanship." The
defect problem can be addressed by docking the
worker some amount for each defective piece. This,
however, could be a penalty for a defect caused by
common cause variation that is beyond the worker's
control (e.g., poor machinery or poor materials).
Most of Deming's positions on pay depend on the
validity of the assumption that most working peo-
ple are reinforced by a feeling of pride of work-
manship. How widespread is pride ofworkmanship
among working people? Does TQM really provide
the catalyst for unleashing its behavioral manifes-
tations? What are its behavioral manifestations?
These questions provide an agenda for joining OBM,
TQM, organizational behavior, and I/O research
traditions in cooperative research efforts.

Deming noted that incentive piece-rate pay sys-
tems are not used in Japan. There are important
differences between the Japanese and U.S. manu-
facturers, and here I do not mean cultural context
factors. Corporate cultures evolve and are shaped
by experiences in a process analogous to shaping
individual behaviors (i.e., selection by conse-
quences; Mawhinney, in press-a). In Japan, SPC
and related methods were introduced early in the
histories ofwhat are now consideredTQM cultures.
Deming and Juran provided guidance in the early
days. As early as 1951, Juran (Juran, Seder, &
Gryna, 1962) developed a coherent analysis of the
psychological "forces" and cultural practices asso-
ciated with maintenance of status quo organiza-
tional cultures. He also identified the behaviors,
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objectives, and methods required to change the
status quo. Thus, the Japanese organizations that
evolved into the exemplars of the TQM movement
were very young when the TQM innovation was
introduced, compared to the older U.S. organiza-
tions that are the targets of the movement today.
The essence of TQM appeared in Shewhart's

(1931, 1939) work; the organizational and psy-
chological guidelines for implementation are pre-
sented by Juran et al. (1962). Deming's (1986)
14 points, on the other hand, are an attempt to
codify the evolutionary history of the Japanese ex-
perience. Equally important, the 14 points reflect
Deming's experience with the quality issue in this
country. Lincoln Electric Company and Japanese
cultures have prospered through continual quality
improvement; the relation ofquality, cost, price,
and competitiveness is not a phenomenon re-
stricted to Japan. Japanese TQM companies and
Lincoln Electric Company each adoptedTQM prac-
tices early in their cultural histories (Handlin, 1992).
The uniqueness of an organizational culture's evo-
lution and the timing of innovation relative to the
age of the culture are important factors in deter-
mining whether TQM is resisted or adopted. A
comparative analysis of U.S. and Japanese reactions
to quality issues by Harris (1981) supports this
position. However, behavior-analytic interventions
to alter countercontrol of quality innovations could
prove to be one of the most constructive OBM
research topics in the future (Gowen & Jennings,
1990).
The Lincoln Electric Company culture indudes

motivational practices diametrically opposed to those
prescribed by Deming (e.g., individual merit and
bonus pay for performance apply to all members
of the Lincoln Electric Company culture). Close
supervision and incentive pay systems during the
early days ofDeming's career in industry arose from
the indifference theory of worker motivation (i.e.,
its first premise was that workers are indifferent
with respect to work quality and require strong
extrinsic monetary rewards and dose supervision to
produce quality work). Deming's (1986) condem-
nation of quotas and incentive pay schemes almost
certainly arises from the craftsmanship theory, which

states that "industrial workers, like their ancestors,
contain an internal drive for accomplishing things,
and derive satisfaction from producing workman-
like results" (Juran et al., 1962, p. 10). From this
assumption about worker motivation numerous de-
ductions follow: There should be (a) less emphasis
on pay for performance and more on supervisory
leadership, (b) more reliance on workers to control
tool use, (c) limited formal inspection, (d) consul-
tations with workers for ideas about improvement
of the system, and more.

In view of these models, the Lincoln Electric
Company culture is dearly a hybrid. Labor-man-
agement relations are governed by assumptions of
the craftsmanship theory. The individual merit-
based incentive profit-sharing plan was initiated in
response to suggestions from a worker-manage-
ment advisory board. Yet, the pay plan resembles
a pay method associated with the indifference the-
ory. However, the Lincoln Electric Company cul-
ture was actually predicated on the Golden Rule
(treat others as you would be treated, as an em-
ployee, manager, customer, and/or owner). But
the Lincoln Electric Company culture was also con-
ceived as a competitive team, playing in an eco-
nomic field of consumer markets; all other com-
petitors represent opposing teams on the playing
field. Ultimately, the incentive pay system functions
to maintain equity among the members of the
organizational team by correlating work contribu-
tions with monetary returns. Thus, the Lincoln Elec-
tric Company culture should not be viewed as a
contradiction of Deming's views or TQM. It does
serve to remind us that in the matter of organizing
for TQM, there may be no "one best culture" for
behavior analysts to shape.

Deming's (1986) Point 13 calls for a program
of education and self-improvement. In reference to
this point, Deming makes the following observa-
tion: "In respect to self-improvement, it is wise for
anyone to bear in mind that there is no shortage
of good people. Shortage exists at high levels of
knowledge, and this is true in every field" (p. 86).
Although Deming then contends that people should
have more than monetary interests in their careers,
the quote above could be viewed as advice within
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a veiled threat; a reinterpretation could mean, "if
you don't improve yourself your talents will be
valued lower-you may not be employed." A more
generous interpretation would be that it never hurts
to keep up-to-date in one's field of expertise; fields
of knowledge typically change.

Finally, Point 14 calls for putting everyone to
work on accomplishing the transformation. Given
what Deming (1986) has said up to this point, it
is more critical for some organizational members
than for others to get to work on the transformation.
Those with greater power in the organization have
a better chance ofmoving the culture toward TQM.
But they cannot do it alone. They cannot simply
issue orders and expect something to happen. Dem-
ing provides a detailed elaboration on the devel-
opment of a team orientation at multiple levels and
across organizational functions. The linking ofOBM
with team building and TQM processes could pro-
vide synergistic effects and benefits for both move-
ments (Redmon, 1992).

Conclusion
Interventions that combine OBM, SPC, and the

Deming philosophy may be superior to either one
alone. This is more an empirical question to be
answered with data than a pronouncement of a
probable phenomenon. But, suffice it to say the
most effective OBM interventions can be accom-
plished, and if the organization is not competitive
in its markets where quality is the basis of com-
petition, effective small-scale OBM interventions
will be of little solace to organizational members,
whether workers or managers. Organizations with
highly effective but piecemeal OBM programs that
do not indude support of continual quality im-
provement can die in spite of their effective OBM
programs. Therefore, OBM people should be work-
ing on quality problems. I suggested areas of re-
search as early as 1986 (Mawhinney, 1986). The
organization-wide scope of OBM was fleshed out
by Malott and Garcia (1987) in a special issue of
the Journal of Organizational Behavior Man-
agement that focused on SPC, Deming, and OBM
(Mawhinney, 1987). Some progress has been made
(Henry & Redmon, 1990; Krigsman & O'Brien,

1987; Notz et al., 1987; Shaw & Sulzer-Azaroff,
in press; Sulzer-Azaroff, Pollack, & Fleming, in
press; Whittkopp, Rowan, & Poling, 1990). The
issue of compatibility of pay for performance and
pride of workmanship is well developed in our
literature (Cameron, Epling, & Pierce, 1992; Dick-
inson, 1989; Hopkins & Mawhinney, 1992; Ma-
whinney, 1979; Mawhinney, Dickinson, & Taylor,
1989; Skaggs, Dickinson, & O'Connor, 1992).
The technologies for observing leadership in the
field have been developed (Komaki, 1986; Ko-
maki, Zlotnick, & Jensen, 1986; Luthans, Ro-
senkrantz, & Hennessey, 1985). The connection
between teamwork and pay has been broached (La-
tham & Huber, 1992), and other dimensions of
pay have been examined (Oah & Dickinson, 1992).
The concepts of feedback, training, and program
evaluation have received some attention (Balcazar,
Hopkins, & Suarez, 1985; Bruwelheide & Duncan,
1985; Clark et al., 1985; Duncan & Bruwelheide,
1985). A behavior analysis in the S-O-C tradition
successfully improved employee participation in an
organization-wide suggestion system (Smith, Ka-
minski, & Wylie, 1990). More work on integration
of OBM, SPC, applied behavior analysis, and
Deming's ideas about TQM is required and antic-
ipated.
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