AD-A061 276 NAVAL POSTGRADUATE SCHOOL MONTEREY CALIF F/6 5/1
MANAGEMENT CONTROL IN WEAPONS SYSTEMS ACQUISITION, (U)

NL

SEP 78 J P LOSQUADRO

UNCLASSIFIED

-




m




o b ST T Mt 21 4 Lk S AR S

DD FILE COPY

ADAQ 61276

[FVEL

N
NAVAL POSTGRADUATE SGHOOL

Monterey, Galifornia

THESIS

MANAGEMENT CONTROL
IN
WEAPONS SYSTEMS ACQUISITION

by

Joseph P. Losquadro

September 1978

Thesis Advisor: AC Crosby |
Approvea for puEIlc reIease; distribution unlimited.

78 11 13 085

} |




: 07 e v da i AR i SR L »
R s Gt TS e PPN i i i e s 4

Y o R < 3 (s
| |
‘ SECURITY CLASSIFICATION OF THIS PAGE (When Datea Entered) ’
READ INSTRUCTIONS :
Rm NMENTAT'Q‘ P‘G! BEFORE COMPLETING FORM s
T REFERY RURRUR TW"——OON VST TRECIFENTT CATALGG NUNRER ] ]
N | A
4. TITLE tane Subeiete) ’ TYPE.OE.AGRORT & PEMOD o 1
anagement Control in Weapons Systems,' aster's hegis?’ 3
cquisitiony 4 2
i = IR SRR e ,.,.,,_.,M,j 6. PERFORMING ORG. AEPOART NUMBER
, U 'I .) [ N ESu'IiE' 8. ":“' NUI"N.)
] s AR T }

oseph P, jLosquadro {
{
ERFORMING ORGANIZATION NAME ANO ADORESS e 25‘.% is‘lu:. !"ﬁui:.a‘l.!. Y TE

aval Postgraduate School

4t ;
| onterey, California LS
f 1. CONTROLLING OFFICE NAME AND ADORESS '
i tember-197
} aval Postgraduate School ' - -
i onterey, California 131 5
NI ING A Y NAM A S8(I1 diiferent frem Controlling Ottice) | 8. “CUQITV CLASS. (ef thie rdport) 3
]3 Unclassified

Tla. El!EksnlF\cﬂ\om'ﬁo-uﬁnbmo
SCHEDULE

.. STRIBUTION STATEMENT (of iNle i“l)

Approved for public release; distribution unlimited

n. OISTRIBUTION STATEMENT (of the abetract entered In Block 20, Il ditterent frem Ropert)

16. SUPPLEMENTARY NOTES

o
19. KEY WORDS (Centinue en reveree oide I nececeary and ldentify }J dlock number)

Management control
Acquisition project
FIREBRAND Missile

ABSTRACT (Centinue en reverse oide | nececcary and (dentily by bleck mamber)

1 This thesis examines the management function from the per-
spective of a Navy Weapons Acquisition Program Manager. It is

\ hypothesized that control is a key variable to success. To be

in control, a program manager must make significant decisions

! in the process of fulfilling his basic mission. To be effective,

| those decisions must be informed decisions._ \

l ) A

A% #80 ol
o'y 1473 eoimion oF 1 nov 68 18 oesoLETR Unclassifled

/N .
o bogrofb by .!CUMTV N ICA 1on O

| 8 .11 kS




& Unclassified

CUTY CLASSIFICATION OF THIS PaQE/Yen Nete Bntered.

20 Qcontinued)

he first half of this thesis effort establishes a conceptual
base for the subsequent development of a practical framework for
management control in an ongoing acquisition project. Chapters
two and three report the results of an analysis of the literature
on control and information management. The conceptual study con-
cludes with an examination of two theoretical frameworks, a brief
look at the Navy program manager and how he fits into these two
frameworks, followed by a summary description of three control
systems used in the Navy today.

The second half of the effort presents a proposal for a man-
agement control system for the FIREBRAND Missile acquisition
project, and a model for future efforts in similar circumstance325

#

/

-

" it Sostise x
080 et ()
suIremcn @]
JTIFICATION.. oo

" o
SISTRIRATION/ATAILANILITY @008 |
WL AVAIL wi/w SDIL_}

i 1473 2 Unclassified
3/ b‘ 1'62-014-6601 ‘ SECUMTY CLASSIPICATION OF TS P AGE Phen Dove Enrered)




Approved for public release; distribution unlimited.

~

Management Control
in
Weapons Systems Acquisition

by

Joseph P. Losquadro
Lieutenant Commander, Supply Corps, United States Navy
B.A., Colgate University, 1964

Submitted in partial fulfillment of the
requirements for the degree of

MASTER OF SCIENCE IN MANAGEMENT

from the

NAVAL POSTGRADUATE SCHOOL
September 1978

‘ D Z D
Author 4 T w
/
' /

7 iy AT
Approved by: il E Lo

Thesis Advisor

N»Cazé S Mide

~Second Reader
g

-

Ax A - "““
aipian, vepartment of Administrative Sciences

P

v

/ '//z,r‘,/

Dean of nIormaﬂ:I nd Policy Sciences

3




ABSTRACT

This thesis examines the management function from the per-
spective of a Navy Weapons Acquisition Program Manager. It is | -
hypothesized that control is a key variable to success. To be
in control, a program manager must make significant decisions
in the process of fulfilling his basic mission. To be effec-
tive, those decisions must be informed decisions.

The first half of this thesis effort establishes a concep- ]
tual base for the subsequent development of a practical frame-
work for management control in an ongoing acquisition project.

Chapters two and three report the results of an analysis of

the literature on control and information management. The
conceptual study concludes with an examination of two theoret-

ical frameworks, a brief look at the Navy program manager and

how he fits into these two frameworks, followed by a summary
description of three control systems used in the Navy today.

The second half of the effort presents a proposal for a l
management control system for the FIREBRAND Missile acquisition

project, and a model for future efforts in similar circumstances.
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I. INTRODUCTION

A. GENERAL
Management is a term broadly applied to many seemingly

dissimilar occupations. The president of General Motors is a
manager; so is the individual wearing the red hat behind the
nearest McDonald's counter. .While these two admittedly ex-
treme examples conjure up many differences, one thread of
commonality among managers is that they are all hired to get
some kind of job done. Joseph Massie calls managers,

... a group of people whose job it is to direct effort

toward common objectives through the activities of

other people. /I5:471
The definition applies equally well to the chief executive of

a major corporation, the manager of a hamburger stand or a

manager in the Navy.

B. BASIC THESIS

This thesis examines the management function from the per-
spective of a Navy Weapons Acquisition Program Manager. The
basic thesis is that a key variable to success in major sys-
tems acquisition management is control. A project manager
must be continually aware and in control of the status of his
project. He is called upon to make significant decisions in
the process of fulfilling his basic mission. To be effective,

those decisions must be informed decisions.

lAnnotated references indicate the number of the item in
the reference list and the page quoted. For example, /I5:47
stands for page 4 of Massie's work - #15 in the reference Iist.
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C. SCOPE

Project management is a complex subject. The details of
designing, developing and producing a weapons system can be
very big business. Some acquisition projects are more modest
yet still very complex. The FIREBRAND Anti-Ship Missile Tar-
get (ASMT) acquisition project is a relatively small project
($41.7 million in development for six prototypes), yet large
enough (a six year development plan) to be described as a
responsible undertaking. Though relatively small in comparison
to other projects, FIREBRAND encompasses the entire range of
technical and business problems associated with systems acquisi-
tion management.

This thesis explores one of those areas of concern -- that
of business management -- from the perspective of establishing
a formalized management control system for the project. The
focus on business management is not intended to minimize the
technical development aspect which must be recognized as having
primary importance. A well budgeted project with tight cost
controls which produces a missile that will not fly can hardly

be viewed as successful.

D. OUTLINE

1. Conceptual Analysis

The first part of this thesis effort involved a study
of the management process with particular emphasis on control.
Chapter two makes a case for management control as a key func-
tion of managerial success. It is noted that control is ef-

fected through decisions made by the manager. The best

13




decisions are informed decisions. Chapter three explores the

concept of management information. Most of the literature in
this area is devoted to the development of large computer based
management information systems (MIS). The scope of the FIRE-
BRAND project precludes the need for a major computer based
MIS. The ideas of computer MIS development are scaled down
from their computer orientation to distill the elements of a
good management control system. The conceptual study concludes
with an analysis of two theoretical frameworks. The classical
framework for planning and control systems developed by Robert
Anthony 4717 is described tc highlight the perspective of the
acquisition program manager. A framework for information sys-
tems created by G. Anthony Gorry and Michael §. Scott-Morton
Lf§7 by building on Anthony's model is examined to appreciate
the emphasis on decision making in MIS development. A brief
look at the Navy program manager and how he fits within these
two frameworks is followed by a summary description of three
control systems used in the Navy today.

2. Application

Within the concepts developed in chapters two, three
and four, the second half of the thesis effort proposes a
management control system for the FIREBRAND program manager.
Chapter five sets the perspective with a brief sketch of the
FIREBRAND project including organizational relationships, fund-
ing sources and a description of a few key reports. Chapter
six reports the efforts undertaken to develop the proposed

system and outlines that system. Based on the experience gained

14




in this thesis effort, chapter seven suggests a model pro-

cedure to follow for any future attempts at developing a

management control system in similar circumstances.




II. A CASE FOR MANAGEMENT CONTROL

A. PERSPECTIVE

1. The Challenge

The challenge of the modern manager is control. The
successful manager produces results. In order to merit success,
particularly within the typically complex organizations of the
business world or the public sector, a manager must seize con-

trol of his organization in order to carry out his responsibil-

ities for "getting things done."

2. The Context of Control

Control must be understood within the overall context
of the broad scope of the management function. As outlined by
Joseph L. Massie in his excellent summary of the essential
elements of management, there are seven distinct functions that
describe the job of the manager /I5:6-7/:

a. Decision making

b. Organizing

c. Staffing

d. Planning

e. Controlling

f. Communicating

g. Directing
The manager is seen as a coordinator, an integrator of human
and material resources assembled to accomplish a specific
predetermined objective or task. In this view, it is under-
standable that most authors see the management functions as
interrelated; however, it may be argued that some are more

important to the manager than others.

16




3. Planning and Control

v Of the seven functions listed, two stand out as most |

critical to managerial success =-- particularly in the public

sector. Planning and controlling are skills that a manager

must have if he is to have a productive impact on his organiza-

tion. The two are so closely linked that they mightleven be

w carried out satisfactorily.

doing so. /5:138/

and "control," noting that,

for "control" is direction.

thought of as a single function. After making the point that,
"Understanding and effective use of planning skills are crit- |
ical to managerial success," 4§:g7, Douglas C. Basil notes that,

An integral part of the development of a plan is the
design of controls to ensure that the plan is being

the skills of the manager and serves little purpose
by itself ... the plan itself is ineffectual if it
does not achieve the objective, and it is controls
that permit the manager to know whether the plan is
It is not enough, though, for ‘the manager merely to establish

controls. Peter Drucker makes a distinction between "controls"

: In the grammar of social institutions the word "controls"

is not the plural of the word "control." Not only do

more "controls" not necessarily give more "control" --

E the two words in the context of social institutions have

\ different meanings altogether. The synonyms for "con-
trols" are measurement and information. The synonym

However, it may be argued that a successful manager must have

"controls" in order to be in "control" and able to provide

direction. An important aspect of control is feedback. 1In

order to provide proper direction, a manager nust receive in- ;

formation on the progress of his organization toward the goals

established as part of the planning process. Ross Webber lists

five steps in the feedback control process /20:314/:

Planning is but one of

/T0:2867
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a. Communicating specific goals

b. Measuring actual performance

c. Reporting actual performance to appropriate people

d. Comparing actual performance with specific goals

e. Deciding to do nothing, to correct behavior, or to
modify goals.

4. Example

The pre-eminence of planning and control in the hier-
archy of management functions is illustrated well by the exam-
ple of the typical Naval officer who is usually thrust into a
management role in which such elements as organization and
staffing are fairly well fixed. He must then turn to other
management functions in his efforts to produce results and be
successful. Unfortunately, from this author's viewpoint, most
Naval officers tend to concentrate their management efforts
on directing, with some attention to organization (usually re-
organization), but with almost no attention to planning and
therefore fruitless efforts at control. The wise manager

understands and emphasizes planning and control.

B. MANAGEMENT CONTROL
1. Definition
Recognizing the link between planning and control, and

the essential nature of control as "direction" that is achieved
only through the selective application of controls, there is
one widely accepted definition of management control that meets
all of these criteria. 1In a frequently quoted reference,
Robert Anthony associates management control with the ongoing
administration of an enterprise and defines it as,

... the process by which managers assure that resources

are obtained and used effectively and efficiently in the
accomplishment of an organization's objectives. /3:17/
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Anthony is careful to make the point that his concept combines
both planning and control, but that the planning involved in
the management control process is distinct from that of strate-
gic planning which is carried out on a higher level. Anthony's
perception of management control will be examined in more de-
tail at a later point where the framework for control will be
established.

2. Underlying Concepts

While not immediately obvious from the definition,
there are several important concepts underlying and supporting
Anthony's definition of management control. First, since the
process involves managers, who are people who get things done
by working with other people, there are important social ele-
ments that must be considered. The involvement of managers
implies the need for ‘judgment. Second, the term effectiveness
implies getting to a specific desired end, within resource
and time constraints, which further implies the need for some
means of measurement to inform the manager when he has achieved
that end. Third, management control involves maﬁing decisions
about what to do in the future. Fourth, control is not to be
misunderstood as merely blind conformance to a plan where
achievement of the plan is the only concern; rather, it must
take cognizance also of the assumptions around which the plan
was developed and which may vary with time. And finally,
Anthony maintains that a management control system must have
an underlying financial structure since the dollar is the most

common denominator for measurement.




3. Limited use of the systems approach

Since Anthony's definition and framework form a con-
ceptual basis for this thesis effort, it is important to note
one of the limiting aspects of that framework. Many of today's
authors on the management process advocate a systems approach.
Cleland and King define this approach as follows:

The systems viewpoint is a perspective of the organization .
as a conglomerate of interrelated and interdependent parts
... the expression that "everything depends on everything
else" is perhaps the best way of thinking about the systems
viewpoint. /7:1427
When dealing with management control, there is a danger in-
herent in attempting to apply the systems viewpoint. Anthony
makes the point in his framework that the actions and decisions
associated with management control are different from other
levels of the total management system. The danger of a total
systems approach is that this distinction will not be consid-
ered in a systems analyst‘'s efforts to understand the problem
as a total, integrated, interdependent one. The fine point is
that excessive concern for the total system may miss the point
that the three activities of strategic planning, management
control and operational control of Anthony's model are dif-
ferent and, because of that, they have different information
requirements. In other words, the total systems approach may
distract the management control systems planner from establish-

ing a workable control system because of an overriding concern

to integrate all sub-elements into one giant system.
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C. DECISION ORIENTATION
1. General
Running through almost every article and book on man-
agement control is the important link between control and
decision making. It is through the process of making decisions
that the manager implements his plans and responds to the feed-
back controls that signal deviations from those plans.

2. Decision Making Process

The classical process of rational decision making in-
volves six major steps.

a. Identify the problem or objective

b. Find alternative solutions or means of achieving
objectives

C. Analyze and compare alternatives

d. Select the alternative to be followed

e. Implement the selected alternative

f. Evaluate the decision

Of course there are variations of these six steps, but most
can be distilled down to these.

3. Types of Decisions

In establishing their own framework for management in-
formation systems, G. Anthony Corry and Michael S. Scott-Morton
draw on the work of Herbert Simon to categorize decisions into
two major categories: structured and unstructured.

a. Structured Decisions

These are the kinds of decisions that are repetetive
and routine. Categorized by Simon as "programmed decisions,"
these are decisions made within the context of a "Definite pro-
cedure (that) has been worked out for Qandling them so they
don't have to be treated 'de novo' each time they occur."
/T3:607
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b. Unstructured Decisions

These are decisions that are novel and consequen- |
tial, for which "there is no cut and dried method of handling
the problem because it hasn't arisen before, or because its
precise nature and structure are elusive or complex ... "

/13:607

4. Implications

It is clear that the two types of decisions described
above will require different treatment within the management
control process. In fact, within the terms defined by Anthony,
most structured (or programmed) decisions belong in the sphere
of operational control while unstructured decisions are charac-
teristic of those made on the management control level. There-
fore, a management control system should concentrate on support-
ing the manager making unstructured decisions.

5. Evaluation

An important element of management control is evalua-
tion. Once a control system has highlighted deviations from
the plan or presented other information to the manager, he
must make some sort of decision directed toward getting back
on course. This decision must be evaluated to assess whether

it was the right decision.

D. SUMMARY

1. Planning and Control

The challenge of the modern manager is control. If
planning is understood as the creation of objectives and

policies, then control may be seen as a process to ensure that
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those plans are carried out as intended. Control is more than
merely establishing contrels. The prudent manager recognizes
that controls are established within certain assumptions and
exercises care in assuring himself that those assumptions re-
main valid. Blind obedience to a plan does not ensure attain-
ment of goals.

2. Management Control

A concept that links planning and control on the level
of the ongoing administration of an enterprise is management
control. This process implies a need for judgment by managers,
some means of measurement to inform the manager when he has
achieved his goal, and making decisions about the future.

There is only limited application of a total systems approach
to a management control system.

3. Decision Orientation

The whole purpose for management control information
is to support decision making. Of the two major types of de-
cisions, it is the unstructured (or nonprogrammed) decision
that requires the support of the management control system.
Because of the novelty associated with unstructured decisions,

they must be evaluated continually.

E. CONCLUSION

The control function is the one element of management that
a manager must call on first before he can be very effective.
It is almost ludicrous to envision a manager making decisions
or giving directions without first having sufficient control

to know what is going on in his organization. The key to
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effective control is information. The next chapter discusses

the concept of information management and the impact it has on :

control.
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III. THE CONCEPT OF MANAGEMENT INFORMATION SYSTEMS ;

A. INFORMATION AND CONTROL

One of the most important elements of management control
is information. It has been observed that, "information is
power." The individual who possesses the most up to date,
most accurate information is likely to be the one who wields
the most power. Further, having timely, accurate information
is a vital key to the success of a manager, whose job is one
of planning, control and direction. A manager provides direc-
tion by making decisions. In today's complex highly integrated
environment those decisions can have an impact even beyond his
own organization. One of the limiting factors in a manager's
decision making process is the information he receives. In-
accurate information, or even accurate information received
too late can lead to bad decisions.

Because information is so important to decision making
which, in turn, is critical to a manager's ability to control,
it must be correctly and systematically processed. Tais pro-
cessing is usually carried on in what has become known as a
Management Information System. Since control is the key
management function being dealt with in this study, the term
"Management Control System" will be understood to be synono-

mous and interchangeable with "Management Information System."

B. WHAT A MIS IS NOT
Before getting into a conzeptual understanding of what a

Management Information System is, it is important to clarify
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what it is not. First, a management information system need
not be computerized.

Too often the term "information system" automatically

brings to mind extensive computer systems, but there

is nothing in the philosophy of an information system

that requires computer processing. 45:2Q7
Second, a management information system is not the "final
solution." No information system, computerized or not, will
ever replace the ultimate need for human decision making.
Third, a management information system is not a static thing
which, once put in place, will not change for some time.
Fourth, a management information system does not guarantee
that proper decisions will be made -- even though the system
may be a computerized program that is actually “making" re-
petetive decisions. And finally, a management information
system is not foolproof. As with many systems, MIS requires
input and review by human beings who have proven in the past

to be both fallible and subject to temptations to "beat the

system."

C. INFORMATION

In attempting to understand what a Management Information
System is, it is important to know what "information" means.
The classic distinction is made between data and information.
Whereas data is any collection of raw facts, information is
the result of data that has been acted upon in some way (pro-
cessed) to be transformed into some more meaningful form. In-
formation clarifies; i.e.,

The primary function of information ... is to increase

the knowledge or reduce the uncertainty of the user.

/6:247
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Information has value. It has been illustrated using
operations analysis techniques that the expected value of a
decision process is enhanced by the addition of information;
i.e., the worth of information can be quantified as the dif-
ference between the expected value of an outcome with informa-
tion and the value without information.

Information is time sensitive. As information ages it's
usefulness is degraded. When it gets old enough we think of
it less as "information" and more as "historical data," which
seems to imply a sort of regression back to the raw, less
relevant state from which it came.

Information has broad impact. It can be put to many uses;
for example, it may be used to:

Provide knowledge

Reduce uncertainty

Reduce variety

Aid decision making

Provide standards for feedback and control
Predict future events

Gain competetive advantage
Confuse and mislead others

oOdoOUnNesEWwN K
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Information is important. The importance of information to
management cannot be underestimated. James O'Brien highlights
this importance with the point that,
Each of the management functions requires the analysis
and synthesis of information before a specific decision
can be made. /I17:2637

To be most valuable in a business context, information must

possess qualities of:

1. Reliance

2. Availability

3. Timeliness

4. Objectivity

5. Sensitivity

6. Comparability
7. Quality /T6:117
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D. A DEFINITION OF MIS

There are as many definitions of Management Information

Systems as there are authors writing in the field. Most make

a point of noting that there is no concise way of defining a

MIS; however, within the context of this study, one definition
seems to capture the essence of what is required in a good
Management Control System. In an article on areas to investi-
gate for a better MIS, Robert W. Holmes uses a definition put
forth by the Management Information Systems Committee of the
Financialvéxecutives' Institute, which states in part that,

MIS is a system designed to provide selected decision

oriented information needed by management to plan, con-

trol and evaluate the activities of a corporation. /I4:247
Replacing "a corporation" with "an organization" lends some

more universal application to this excellent definition.

l. Decision-Orientation

The first key element in this definition is the orienta-
tion of a MIS toward decisions. Since the way that a manager
effects control and direction in his organization is through
decision making, information is most useful to that manager
when it has a bearing on decisions he must make. 1In an articl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>