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Preface

This study grew out of my sincere desire to really
learn, not just become familiar with, Total Quality Manage-
ment. I had heard the names Deming, Juran, Ishikawa,
Shewart; but I didn’t fully understand this philosophy of
continual improvement that had totally turned a nation
around. I still don’t fﬁily understand everything about
this subjeét. It is rich, certainly more complex than the
slogans so often attached to it: "Do it right the first
time," "Zero defects," and others. More importantly, I am
more convinced than ever that it is powerful, but to experi-
ence the true power will require discarding a lot of conven-
~ tional notions about what is correct and essential in our.
organizafions and in our relafionships with others. To this
end, the Aeronautical Systems Division has made a start, but
only a start. Muéh remains to be done if we are truly to be
committed to continual improvement.

I am indebted to Lt Col John-w. Shishoff, my thesis
advisor who was most patient and supportive as I struggled
to complete this work. I am also indebted to my wife,
Deanie, and my little girls for reminding me what is truly
important. Most of all, I acknowledge my Lord and Savior,
Jesus Christ, without whom none of my accomplishments, great

or small, would ever be.
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Abstract

L;7This study investigated the major schools of thought on
various aspects of quality management and quality improve-
ment. Areas covered included definitions of waste and
quality, views on the cost of quality, tools and techniques
used for quality improvement, and management philosophies
and frameworks for continuous improvement. In addition,
this study analyzéd the structure and training content of
the current Total Quality Management program at Aeronautical
Systemé Division fASD). Pre~ and post-test surveys on
gmployee attitudes toward organizétional effective were
analyzed from the Advanced Cruise Missile Sysfem Program
Office (SPO), the F-15 SPO, and the ASD Deputy Chief of
Staff for Human Resources (ASD/DP). Data was supplementéd
with semi-structured, personal interviews with ASD per<onnel
involved in TQM. Survey analysis showed that the ACM-SRO
significantly improved, ASD/DP significantly digressed, and
the F-15 SPO remained basically consistent. This led to the
conclusion that ASD allows too much flexibility in the
implementation of TQM in the three-letter orgénizations.(fq
This conclusion was supported by the personal interviews,

which revealed a disparity in the amount of commitment to

xi




TQM between organizations and a basic lack of support for

emphasizing quality over deadlines and suspenses.
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AN ANALYSIS OF TOTAL QUALITY MANAGEMENT

IN AERONAUTICAL SYSTEMS DIVISION

Background

With the storehouse of skills and knowledge con-

tained in its millions of unemployed, and with the

even more appalling underuse, misuse, and abuse of
skills and knowledge in the army of employed

people in all ranks in all industries, the United

States may be today the most underdeveloped nation

in the world. (Deming, 1986:6)

With this statement, Dr. W. Edwards Deming focuses
attention on what he believes to be the incredible waste
throughout American industry, including manufacturing,
service, and government service (Deming, 1986:xi). Deming
places the blame for this waste, this lack of productivity,
squarely in the hands of top management. According to
Deming, only the transformation of American management will
fix the problem (Deming, 1986:ix).

Those familiar with quality management techniques in
use today will recognize that most are specifically designed
to combat various types of waste. Concérn over waste has
existed for a long time; in the 1920s, Henry Ford dealt

specifically with waste in his book Today and Tomorrow,

",...which Toyota people diligently studied later" (Suzaki,




1987:10). However, many quality management principles trace
their genesis to World war II.

World War II is generally regarded as being an
extremely productive time in the United States, at least in
the industries directly supporting the war effort. Cer-
tainly tremendous amounts of aircraft, tanks, rifles, ammu-
nition, and other materials were produced in short amounts
of time. However, in World War II, "sixty percent of air-
craft destined for the Far East proved unserviceable; fifty
percent of electronic devices failed while still in storage,
the service life of electronic devices used in bombers was a
mere twenty hours, and seventy percent of naval electronic
devices féiled" (Gill, 1991:8). Obviously, Americans had
problems-with poor quality and waste.

Still, American industry thrived after the Qar; With

basically the only industrial complex untouched by the

' ravages of war, American corporations found a world market

that would buy whatever goods they could produce, a market
of "unparalleled demand and no competition" (Walton,
1986:8). Lérqe production lots, combined with this type of
market and profits, lead to little concern for waste and
quality. With enough good parts to keep workers busy and
plenty of prcfits to cover thé scrap and rework of defective
parts, companies were not too concerned with waste

(Schonberger, 1982:2).




This prosperous era, combined with "abundant space,
energy, and material resources" of Western countries, parti-
cularly the United States, led to the evolution of a throw-
away society (Schonberger, 1982:4).

As Western consumers became more accustomed to

annual style changes and "planned obsolescence," a

"throw-away society" replaced earlier generations

of careful quality-conscious buyers. The indus-

trial engine ran on the talents of designers,

packagers, and advertisers. Turning out new goods

quickly and keeping well-stocked shelves of fin-

ished goods and components became a path toward

profitability. Waste in the. form of defective

parts, or shelves full of "passable" ones, was not

a dominant concern. (Schonberger, 1982:4)

For Japanese industry and the people of Japan, post-war
conditions were grim. All major cities, with the exception
of Kyoto, had received enormous aerial bombardment damage,
and 668,000 civilians had died. The industrial base was
destroyed. Then in 1947, the Supreme Command for the Allied
' Powers, headed by General Douglas MacArthur, invited Dr. W.
Edwards Deming to "help prepare for the 1951 Japanese cen-
sus" (Waltoh, 1986:10). Deming had earlier worked in
designing sampling techniques for the 1940 United States
census (Walton, 1986:7).

During that first visit to Japan, Deming became as

familiar as possible with Japanese culture and many of their

people. Later in 1950, the Union of Japanese Scientists and




Engineers (JUSE'), with Managing Director, Kenichi
Koyanagi, invited Deming to teach Japanese researchers,
plant managers, and engineers quality control methods. JUSE
members had studied and were taken with the statistical
quality control techniques of Walter A. Shewhart from Bell
Telephone Laboratories. Dr.Deming had worked with Shewhart
earlier, and some of JUSE’s members knew Deming from his
earlier trip to Japan. Deming agreed, and on June 16, 1950,
he arrived in Tokyo to begin. Teaching them the importance
of fhe consumer and how to constantly improve quality to
make "Made in Japan" a symbol of quality rather than
inferior goods, Deming predicted they could capture world
markets in five yeérs. "wWithin four years, buyers all over
the world were scregming for Japanese products" (Walton,
1986:14). So appreciative were the Japanese, théy estab-
lished the Deming Prize in 1951, an award recognizing indi;
vidual and company accomplishments in statistical theory and
applications and contributions to quality. The award is
still given today (Walton, 1986:6,10-15; Schonberger and
Knod, 1991:142).

| In the United States, however, Deming’s work went
largely unnoticed. He was known more for his accomplish-

ments as a statiséician than for his work in Japan (Walton,

* The group that became JUSE after the war was initially
formed to support the war effort, and was later
"held...together after the War with a new aim, the recon-
struction of Japan" (Deming, 1986:487).




1986:12). Besides, as mentioned above, the post- war pro-
ductivity of American industry 1ed most companies to be
relatively unconcerned about quality improvement. At least
two events helped shake Western industry, American industry
in particular, out of its complacency and put it on the road
to quality improvement.

First was "the raw material shortages beginning about
1971" coupled with "the OPEC-induced oil shock of 1973"
(Schonberger, 1982:4). The industrial world was forced to
consider ways to lower costs by reducing the amount of
critical materials used, including eliminating wasteful
practices. The Japanese, who should have been hurt most by
such cipcumstances,.éince most.of their energy and raw
materials are importgd, used the techniques they had learned
to "Qéin ecoﬁomic ground rather than [lose] it" |
(Schonberger,.1982:5).. Western industries, on the other
hand, urged economic ana political solutions (Schonberger,
1982:5-6). Western industries had ignored the tools they
lneeded to adequately respond, tools the Japanese had learned
well (Schonberger, 1982:5-6).

Secondly, Deming was "’‘discovered’ in America" (Walton,
1986:17). On June 24, 19%0, the National Broadcasting
Corporation (NBC) broadcast nTf Japan Can...Why Can’t We?",
and the final fifteen minutes of the broadcast was devoted
to Deming’s work at Nashua Corporation, a company in Nashua,

New Hampshire. During the broadcast, Dr.Deming chastised




American management, saying that the only reason that Ameri-
can companies had not enjoyed the same success as Japanese
companies was lack of a goal, knowledge, and determination

(Walton, 1986:18-19).

Ways of ensuring quality products that meet users’

needs and are produced in as economical a manner as possible
has never been more important to DoD and the Air Force. The
United States has long pursued a policy of producing smaller
quantities of higher quality weapons, recognizing that the
peacetime economy and the American public would not support
budgets neéessary to'build enormous stockpiles of weapons.
In addition, the incréasing destructive power of weapoﬁ
systems means that one fighter today can déliver more
ordnance ovef greater distances than entire‘squadrons of
aircraft in wsrld War II. However, when producing small
quantities of weapon systems, it is vital that they be high
quality, reliable systems.

Additionally, due to today’s budget constraints and the
on-going, significant reductions in Air Force manpower
levels, doing more with less is no longer just a cliché. It
is imperative that the Air Force not respond to its resource
shortages the way industry responded in the 1970s. The Air
Force must not look to external remedies, but must rather

work, within itself and with its defense contractors, to




further eliminate waste and improve quality to meet the
aerosp;ce defense needs of the United States. The American
public deserves and expects no less.

Since 1980, quality management and quality improvement
techniques have been studied world-wide, and that interest
has extended to the Department of Defense (DoD) and the Air
Force. "In February 1986 . . . Presidential Executive
Order 12552 (revised April 1988, Executive ordef 12637) was
signed with the aim of making government agencies signifi-
cantly more productive by 1992" (Springs, 1989:1). 1In 1988,
a DoD Total.Quality Management (TQM) Master Plan was estab-
lished (Springs, 1989:29).

Since new and innovative ways of producing high quality
weapon systems with fewer resources are vital to an effec-
tive national defense, tﬁe Air Force acquisition community
has begun to implement TQM. TQM is a management philosophy
that involves everyone, from the highest levelé to the
lower-level workers, in a process of continuous quality
improvement (O}iver, 1990). In 1988, Aeronautical Systems
Division (ASD), the largest.product division within Air
Force Systems Command', contracted with The Cumberland
Group to train its personnel in Total Quality Management

(TQM) principles and techniques. The process of continuing

! Air Force Systems Command is the major command respon-
sible for the acquisition of the Air Force’s weapon systems.
It will merge with Air Force Logistics Command in 1992 to form
Air Force Materiel Command.




training and implementation of TQM continues today (Ball,

1991).

pifficulti in Impl £ TOM

However, champions of quality improvement techniques do
not universally agree on how organizations should go about
improving quality (Gurus of TQM, 1990). In fact, many
theorists and management consultants with various approaches
to TQM have jumped into the fray, most referring to Deming,
Juran, or Crosby. The number of opinions and their typi-
cally general nature lead many to state that TQM is merely
doing things smart; it’s all common sense. Yet experience
has shown that certain "common-sense" techniques may work
well in one orgariization and fail in another.

Others éuestion the overall, long-term effectiveness of
TQM techniques within the Air Force bureaucracy. For exam-
ple, despite the Air Force’s emphasis on TQM, many defense
contractors believe the emphasis is more on talk than
action. They charge that cost is often still the prime
consi&eration in awarding contracts (Aerospace, 1990: 70).
Other critics point to the old way of doing business that is
still seen today. To illustrate, they assert that many DOD
contracts not only emphasize cost, but also "sometimes
arbitrary'program schedules" (Smith, 1989: 60). Another
concern includes the disparity between TQM’s philosophy of

long-term relationships with suppliers and commitment to




long term improvements, and the Air Force’s inability to
award multi-year contracts and the requirements to have full
and open competition for most new efforts. In addition,
contracts that tell contractors how to accomplish contract
requirements are perceived as continuing problems (Smith,

1989:59-60).

Problem Statement

There is a large body of literature concerning TQM
philosophies and techniques, accompanied by differing opin-
ibns on the nature of the change TQM appears to be making in
Air Force acquisition practices. Because these efforts are
extremely important to the Air Force, this study will con-
duct a cbmprehensive review of the literature on quality
management. Then, this study will examine ASD’s TQM program
in light of the literature and attempt to discover which TQM
techniques ASD has embraced and assess the effectiveness of

ASD’s quality improvement efforts. -

R h obiecti
The following research objectives will guide this study
effort.
1. Explore the various perspectives on quality

management to understand their similarities and differences.

2. Understand the basic tenets and the implemen-

tation of ASD’s TQM program.




3. Discover and document areas where ASD’s TQM
program has succeeded, and areas where ASD’s TQM program has
failed to produce substantive improvement or has done harm.

4. Determine if there are current practices
and/or organizational factors at ASD that significantly

hinder the long-term effectiveness of TQM.

Research Ouestions
The following investigative questions were used to
accomplish the objectives of the study:

1. Who are the primary people involved in the
development of quality improvement philosophy and tech-
niques?

2. How do the main approaches to TQM differ, and
in what ways are they similar?

3. In what areas have ASD organizations shown
significant improvement since implementing TQM? What fac-
tors contributed to that success?

4. In what areas have ASD organizations shown
little or no improvement (or digressed) since implementing
TQM? What factors contributed to that failure?

5. Are there cufrent barriers (organizational,
legal, procedural, etc.) to the loné-term effectiveness of

TQM in ASD organizations?




Scope and Limitations

This research will primarily be.limited to an assess-
ment of the primary theories and approaches to TQM. The
study of Air Force development and application of TQM tech-
niques is focused on the weapon systems acquisition environ-
ment at Aeronautical Systems Division (ASD) at
Wright-Patterson Air Force Base, Ohio. While one might
expect findings to be applicable to other Air Force procure-
ment divisions, the applicability. to different Air Force
organizations and other DOD agencies may be severely
limited.

In addition, the assessment of TQM effectiveness at ASD
is limited to anhéhpiricai analysis.of survey data from
three representative organizations within ASD. No informa-
t%o; on the validation of the survey instruments was founa,
though The Cumberland Group survey has been administered
nationwide and has a databasé of approximately 35,000
respondents. Standardized metrics and data collection

across organizations within ASD does not exist at this time.
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The purpose of this chapter is to describe the various
research strategy alternatives and the situations or |
research questions each strategy can best address. Then the
rationale for the méthod selected to answer each research
objective is explained, along with a description of exactly

what was done to conduct the research.

Researc S

Emory describes several broad types of research. At a
very basic level is reporting, research that is simply
designed to collect and report some data and/or statistics.
Next is an exploratory study, where the re;earcher knows too
‘little about the subject mattef t6 propose hypotheseé. This
study is aimed, therefore, in accumulating knowledge about
the subject matter. Another type>of research is the
descriptive study. Here the researcher tries to "make a
profilé of a groﬁp of problems, persons, or events . . . [by
answering] the who, what, when, where, how questions rather
than the why questions" (Emory, 1985:8-9). Next is a fol-
low-on to the descriptive study that adds the step of pre-
diction. Finally, the explanatory study attempts to explain

the causes of the phenomenon under observation. Thus in

describing these research types, Emory develops three basic




purposes of research: exploration, description, and expla-

nation (Emory, 1985:8-10).

Research Strategies

Yin describes five research strategies that can be
used. The proper selection of a research strategy is based
on three Qariables: the form of the research question, the
extent of control the researcher has over the behavioral
events being studied, and the degree of focus on contem-
porary events versus historical events. Table 2-1 summa-
rizes the conditions relevant to each reéearch strategy
(Yin, 1984:16-17).

Yin believes that the "most important condition for
differentiating among the various research strategies is to
identify the type of research quéstion being asked" (Yin,
1984:19). To elaborate, he points out that many "what"
questions are exploratory and can bé addressed by all five
strategies. However, more definitive "what" questions, like
"how much" or "how many" are best addressed by survey or
archival analysis. "How" and "why" questions are explan-
atory in nature and appropriately addressed by case studies,
histories, and experiments. Once the type of research
question is determined, the other factors (control over
behavioral events and contemporary focus) can be used to
narrow the strategy selection. Finally, Yin states that the

strategies are not mutually exclusive, and more than one




Table 2-1

Relevant Situations for Different Research Strategies (Yin,

1984:17)
]

Strategy Form of Requires Focuses on
Research Control Over Contemporary
Question " Behavioral Events?
Events?
Experiment how, why yes yes-
Survey who, what,* © no yes
where,
how many,
how much
Archival who, what,* no yes/no
analysis where,
how many,
how much
History how, why no no
Case study how, why no yes

*"What" quéstions, when asked as part of an explofatory
study, pertain to all five strategies.

C " ]
strategy can be used in a research study (Yin, 1984:17-20).

Selecting Research Strategies for Each Research Objective
With this information, we now examine eaéh research
objective, the research strategy alternatives for addressing
each objective, and the rationale for the research- strategy

or strategies selected. Finally, for each objective,

exactly how the research was conducted is described.




Selection of Research Strategy. This objective is
exploratory in nature and intended to focus on the perspec-
tives of established authorities in quality management. As
such, it seeks to answer who these authorities are, what are
their perspectives, how are their perspectives similar, and
how are their perspectives different? The obvious choice is
an archival analysis, since this strategy involves examining
the documents and other written products a subject produces
(Yin, 1984:18). As a type of archival analysis, a litera-
ture review is a natural choice, since all major authorities
on this subject have published works. In addition, Emory
states than an "obvious first step in an exploratory study
is to do a literature search. It is inefficieﬁt to discover
anew . . . what has been done by others already." (Emory,
1985:62). |

ﬂQg_ggg_ggggg:gg_ﬂ§§~gggg. Therefore, this objec-
tive was accomplished via a comprehénsive review of the
literature. The review explored the writings of Deming,
Juran, Crosby, Garvin, ishikawa, Goldratt, and others.
Various definitions of quality were explored, along with
theories concerning the cost of quality. In addition,

important tools and techniques of quality management were




studied. Finally, management philosophies or frameworks for

quality improvement were examined.

es t . This objective is
concerned with questions of who and what: of what does
ASD’s TQM program consist, and who are the main partici-
pants? According to Table 2-1, a sufvey or archival analy-
sis would be appropriate. However, a survey’s focus is on
contemporary events, although it is possible to survey
people concerning past events. Since ASD’s TQM program was
being developed in 1987 and 1988, and many key participants
in thpse early stages were difficult to loéate or identify,
an archival analysis of existing documentation wés éhosén'as
the best method of accomplishing this objective. At the
‘'same time, it was understood that certain détails about the
beginning of ASD’s TQM program would not be documented.
Therefore, the value of personal interviews with individuals
aware of that history was recognized. Persoﬁal interviews
were the logical choice for obtaining this information. A
semi-structured approach to the interviews was taken, since
the interviews would only be used to fill in gaps in archi-
val information, gaps that were unknown at the beginning of

the study.




How the Research was Dope. This objective was

accomplished by reviewing documentation of the ASD TQM
program, including training materials, supplied by the ASD
Total Quality Management Office (ASD/TQ). This documen-
tation provided a written record and description of ASD’s
TQM program, the objectives it was designed to meet, and the
specific content of ASD’s training program. Semi-structured
personal interviews with personnel from ASD/TQ were used to

£fill in gaps .in archival documentation.

Selection of Research Strateqy. This objective

focused on questions of what and how much: wﬁat areas have

experiehced change as a result of A3D’s TQM program and how .
much change has been experienced?‘ Again referring to

Table 2~1, appropriate strategies include survey and archi-
val analysis. A survey instrument or personal interviews
could be used to address this objeétive, but the clear focus
is on change. This recommends a pre-test, post-test design
if a survey instrument is used, and the time allowed for
this study precluded a meaningful test of this kind. Per-
sonal interviews could be done to discover individuals’

opinions of where ASD’s TQM program has helped improve

organizational and individual performance. Finally, archi-




val analysis of existing documentation or measurements could
be located and analyzed to answer this objective. Since

part of ASD’s TQM program was the use of periodic survey

instruments to help gauge organizational development in TQM,

archival analysis of these surveys was chosen as the primary
research method. At the same time, semi-structured personal
interviews of a small sample of ASD personnel was also
chosen to augment the archival analysis, since all organiza-
tional effects of change are difficult to capture with a
survey.

How the Research was Done. This objective was
accomplished by examining results of surveys conducted
within ASD prior to and during TQM implementation. Typi-
~ cally, before an organization within ASD begins'TQM
tréiﬁing, an initial survey is given to a representative
" sample of the organization’s personnel to gauge initial
attitudes about various factors in the organization. Then
during the TQM training and implementation, some organiza-
tions periodically sufvey again to determine changes as a
-result of the TQM program.

After a thorough search through ASD/TQ’s organizational
files and after contacting several ASD organizations, it
became apparent that many organizations did not keep survey
data or decided to stop surveying during implementation of
TQM. Time limitations and the apparent scarcity of data led

to the selection of three ASD organizations to be reviewed.




The organizatiéns included ASD/DP, a staff organization; the
F-15 SPO, a tactical aircraft System Program Office (SPO);
and the Advanced Cruise Missile (ACM) SPO, a Special Access
Required, strategic nuclear cruise missile program.- These
organizations were selected for the following reasons.
First, all three had pre-test, post-test surveys. DP and
ACM had been surveyed in 1989 and 1991, and F-15 had been
surveyed in 1990 and 1991. Second, the two primary types of
surveys were represented in these organizations. DP and ACM
used a survey instrument created by The Cumberland Group.
The same survey was given to a cross-section of all of ASD
at the beginning of ASD’s TQM program, making it possible to
compare DP’s and ACM’s initial survey responses with ASD-
wide responses. This would help establish how repre-
sentative DP and ACM were éf ASD as a whole. F-15 used a
survey created within the F-15 SPO, a practice becoming more
common within ASD. Third, these three organizations repre-
sent three main divisions of organizations in ASD. DP is a
staff, suppoft organization. F=15 is a major acquisition
program. ACM is a major acquisition program from the clas-
sified, black/gray environment. Personnel must be briefed
on the program before they can work in the‘organization'and
have access to certain information.

Appendices A and B contain the text of the two surveys,
as well as the category of each question. The Cumberland

Group assigns their questions to one of eleven categories,




as listed in Table 2-2. Most of the categories are self-
explanatory, and a careful reading of the questions in the
appendices will help reveal the category meanings. For the
F-15 SPO survey, the author used his own judgement to assign
each of the F-15 questions to one of The Cumberland Group’s
question categories. This facilitated analysis of broad
trends and changes across organizational lines by analyzing

the degree of change by question category.

Table 2-2
The Cumberland Group Question Categories
__________________________________________________________________________________________________________ ]
PLANNING
REVIEW
ACCOUNTABILITY
REWARDS
COMMUNICATIONS
'PARTICIPATIVE INVOLVEMENT
CUSTOMER FOCUS
ALTIGNMENT
READINESS FOR CHANGE

OTHER
SURVEY REACTIONS




Results within the organizations over time were
studied, as well as the overall positions of the organiza-
tions relative to an initial, ASD-wide survey. The analysis
of the survey data concentrated on broad trends rather than
detailed statistical analysis, since the only data widely
available were mean responses from ordinal-level scales.
Particular emphasis was placed on areas where there had been
significant improvement and the areas where there had been
little or no improvement.

The survey analysis began by plotting ACM and DP mean
responses by question against each other and the ASD base-
line survey. This provided a rough idea of how typical ACM
and DP are in relafion to other ASD organizations, as well
as their re}ationship to each othef.
| Second, the éhangé for each question for éach organi-
zation was calculated and plotted by oréanization. For the
plot, the data was sorted from least improvement (or
greatest decline, or negative change) to most improvement.
For ACM and DP, 