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the Government Printing Office. Look
for details and a subscription order
form in the May-June issue.
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DepSecDef Thayer Comments on Systems
Acquisition from a New Perspective

)
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will emphasize during his teore

Recently confirmed Deputy Secre-
tary of Defense Paul Thayer was key-
note speaker at the opening convoca-
tion for Program Management Course
83-1 on January 25. This article is
based on his remarks.

I'm only 2 weeks old as Deputy Sec-
retary, and I'm beginning to look at
our defense establishment from the in-
side instead of the outside. | have been
more than a casual observer from the
outside for more than 30 years now,
and after 2 weeks [ can certainly tell
that from the inside it does look differ-
ent. It's going to take me another few
weeks, maybe months, before .l start
putting all these things together that
I'm getting firehosed with now. But if I
retain 50 or 75 percent of what I'm
hearing, then I think within another
few weeks I should be up to speed and
be able to start making a contribution.
In the meantime, I'm trying to keep my
mouth shut as much as possible.

Telling Our Story

The Department of Defense is being
hammered from all sides, as you all
know. There are lots of reasons for it.
For one thing, | don't think we have
told our story as well as we should
have. I think that's fairly obvious. It's
very clear that around the country a lot
of public support that was there a year
ago is eroding. It's eroding because a
lot of knowledgeable people, people
who are still very strong supporters of
defense and very strong supporters of
being No. 1 in the world and not No. 2,
don't feel that the Department of
Defense is managing its affairs very
well. They don't understand why the
budget is as large as it is. They don't
understand that some of the areas of
the world that they're told are sensitive
really are sensitive, and can affect the
best interests of the United States.

Program Manager

They don't understand all the treaties
we're committed to around the world.
So the story has not been told well.

The fact is, there are a lot of people,
in and outside of the Department of
Defense, who feel there are better ways
to spend our defense dollars. Unfortu-
nately, most of our mistakes are head-
lined and repeated often around the
country. Meanwhile, we are criticized
by armchair quarterbacks, by those
who pose as defense experts, and by
many others who don't pose as any-
thing, but who just love to be critical.
There have been, | believe, some things
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that have happened in the past couple
of years that have improved the acqui-
sition process. But, harking back to
what I said earlier, these have not been
publicized very well.

The Carlucci Initiatives

I know you all are probably familiar
with the Carlucci Initiatives. These ini-
tiatives, of which there are 32, were
laid out quite a while ago, and they
certainly have provided some guide-
posts for us to follow as we try to clean
up our act in certain key areas. I'm not
critical of the initiatives, but in looking
them over and in trying to be as practi-
cal as | can about what 1 might do dur-
ing my tour of duty in the building. |
am trying to select maybe 3 or 4 or 5
for special emphasis. | think, based on
my experience in the business world,
that by trying to do toe much at once,
for example, by taking all 32 initiatives
and trying to apply an equal amount of
pressure to each of them, you dilute
your effort to the point that you later
look back on the track record and you
can’t see much progress in certain areas
which, 2 or 3 years before, were con-
sidered to be pretty important.

A Learning Process

You all, and your colleagues in all of
the services, are very key to this acqui-
sition process and its improvement.
But I think that the program manage-
ment ranks are still hampered by the
military career system of job rotation,
and [ hope we can improve the career
path in that category. There is certain-
ly a learning process you must go
through in program management.
Even though you may spend 5 months
here, those of you who go into a major
program office without ever having
brushed up against a major weapon
system are going to need an on-the-job-
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training path. You will be in that learn-
ing category for quite a while before
you can really be effective.

Lack of Emphasis on Planning

The most interesting part of the life
cycle is the development part. I think
the services do very well in establishing
a requirement, although there are cer-
tainly some requirements around now
that seemed pretty good a few years
ago but that aren’t pulling their weight
at the moment. But establishing the re-
quirement, establishing a competitive
environment, and then taking a system
through the test and evaluation and en-
gineering phase is the fun part, and
that's where the services generally ex-
cel. The problem comes in the produc-
tion phase of the program, where the
big dollars are. I don't think produc-
tion planning is as well understood in
the services, across the board, as it
should be. Nor do I think there's
enough emphasis on business manage-
ment, as opposed to the engineering ex-
pertise that is required to be a good
program manager or have a good pro-
gram management office.

Responsibility and Authority

In order for program managers to
really do their job, I think the program
management environment must be
changed, and that's not your responsi-
bility. That's more on my level, and
my job assignment. | think, for exam-
ple, that in addition to setting up the
right career environment, it's impor-
tant that responsibility and authority
come much closer together in the pro-
gram management office, By that |
mean the further I can press day-to-day
programmatic decisions down into the
program manager’'s lap, where the re-
sponsibility is, the better I like it. Now,
in order to do that we have to reach,
very often, all the way across the river
over into Congress, and try and get
their sticky fingers off the management
of particular systems. While they ad-
mit individually that they shouldn’t be
into the micro management of the
budget to the extent they are col-
lectively, they don't do much about
disengaging themselves. And I don't
know how much good I can do in that
regard, but I'm certainly prepared to
call it to their attention and to do what
I can to bring a lot of that back into the
Pentagon. This is certainly going to be
a rather tough and rather subtle pro-
gram on my part and on the part of an
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awful lot of other people in the Depart-
ment of Defense. But it's certainly time
that we tried.

The DOD-Industry Relationship

Another thing that's always dis-
turbed me, which I would hope to do
something about, is the relationship
between DOD and industry. This
varies a lot, depending on the pro-
gram, depending on the company, and
the program managers involved, but in
many cases the DOD and industry per-
sonnel that are sharing a common pro-
gram are in more of an adversarial re-
lationship than they are a team rela-
tionship. Now, when you say “team re-
lationship” around this town, you have
to be careful, because somebody’s go-
ing to dredge up the military industrial
complex again, and that is not what |
mean when I say a team relationship.

I think the system
needs more guts than
it is willing to
display from time to
time.

To me, a team relationship means that
when you write a contract to enter into
a major or even a minor weapon sys-
tem program that's going to last for
several years and take you, in some
cases, to the leading edge of technol-
ogy, you are agreeing to go down the
road together. It means that as you get
more and more knowledge about this
program, you have the ability and the
trust in each other so that you can per-
form trade-offs of performance, sched-

ule, and cost in order to come up with
best possible svstem in the end.

I've seen in the past, and I know you
all have too, cases where you set up a
requirement, announce that there is a
winner, draw up a contract that binds
both of you in irons, and then you just
go down the road blindly, ignoring
some of the developmental facts of life
that come to your attention, all be-
cause the contract won't let you move.
Now, certainly, you can go too far in
the other direction. At all times, there
has to be an arms-length relationship,
because any time a contractor gets the
feeling that competition is non-
existent, he will not respond the way
he would if he were always running a
little bit scared that the competition
could come in and take away some of
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his hard-earned or hard-fought busi-
ness.

Killing Marginal Programs

I think the system needs more guts
than it is willing to display from time
to time. By that I mean the guts to step
up to a marginal program and cancel
it. Everybody makes mistakes, even
the Department of Defense. We devel-
op a set of requirements to meet the
threat, and then either the technology
and the requirement don’t mix, or the
threat disappears, or it was just a bad
scene in the first place, and instead of
recognizing that and stepping up and
cancelling it, we let it limp along, hop-
ing that somebody on a future watch
will come in and do it. But here again, |
would hope that one of the things I can
help us do is to recognize and admit a
marginal program when we see one
and get rid of it because, believe me,
there are going to be some budget cuts
by Congress, and we're going to have
to start prioritizing our systems to a
much greater degree than we've been
willing to do before. We're going to
have to face, I think, some hard deci-
sions. Because of this bow wave that is
building up in front of us, we are going
to have to eliminate some systems
rather than continue to stretch out or
take money from spare parts and oper-
ational funds. We're going to have to
face up to the fact that we've got too
much on our plate.

Concurrency

Starting way back in the McNamara
days, we started getting very cautious
about how we managed our programs,
particularly those with any degree of
technology. We set up a sequence of
putting one step in front of the other.
Concurrency became a dirty word. We
wanted to make almost 100 percent
sure that the phase we were in at any
one time was complete, that we had it
in our hip pocket before we moved on
to the next step. Consequently we have
brought the time from conception to
initial operational capability from a
few years to twice that. Some systems
have been in development for 7 or 8
years and they still aren’t ready. Here
again, | know the pluses and minuses
of concurrency, but I think it's been
proven, at least to my satisfaction, that
time is money. If we can take some
technical risks when we have a well-
run program, accepting the fact that

(Continued on page 23.)
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PRODUCTIVITY
ENHANCEMENT

A Clear and Present Challenge

The United States has made great
strides in science and engineering
through its free-enterprise system.
However, the leadership of this coun-
try in productivity enhancement is
being seriously challenged by the in-
dustrialized countries of the Free
World. Thirty years ago, 80 percent of
all technological innovations were
marketed by the United States. Today,
the United States is marketing less than
50 percent. What are DOD and the de-
fense contractors doing to enhance
productivity during this period of in-
flation and recession? This paper will
present the results of an investigation
into this matter.

Productivity enhancement is impor-
tant to both industry and DOD man-
agement. In industry, productivity
growth leads to lower costs, and pro-
vides an opportunity for lower-priced
products and/or higher profits. It also
makes possible increased compensato-
ry benefits for employees. In DOD,
productivity growth helps to ensure
that defense system programs will meet
cost and schedule targets, thus pro-
viding more resources for other defense
needs. Recognizing the importance of
productivity enhancement, the Office
of the Secretary of Defense (OSD) has
established productivity enhancement
as one of the goals to be met in the
DOD Acquisition Improvement Pro-
gram, a program launched in the
spring of 1981 by Frank C. Carlucci,
then Deputy Secretary of Defense.

Definition of Productivity

The productivity of any industrial
firm is a measure of how well the re-
sources in that firm are brought to-

The Airborne Warning and Control
System (AWACS) 9.1-meter-diameter
rotating radome is being installed at a
Boeing Company plant.

Program Manager

Boeing Aerospace

David D. Acker

gether and used to accomplish a set of
results. Productivity isn’'t just an in-
crease in the volume out the back door,
although this is one element. Tradi-
tionally, productivity has been defined
as the acceptable output per labor
hour.! Using this definition, we would
quickly discover that in a firm with
many employees and little automation,
productivity depends principally upon
human achievement.2 On the other
hand, in a firm where automation pre-
dominates, the human contributions to
productivity play a lesser role.

Fred Steingraber has written a fine
summary of how the definition of pro-
ductivity has changed over the years.
This is the way he sees it:

. . . the definition of produc-
tivity has changed considerably
over the past fifty years. Back in
the 40s and 50s the measurement
of productivity focused on out-
put, or the production of as much
as possible. In the 60s and 70s,
quantity was no longer as impor-
tant as efficiency, or production
at the lowest possible cost. Now
in the 80s, given the constraints
imposed by scarcities, regula-
tions, changes in job skill and
cost mix, and greater interna-
tional competition, the produc-
tivity emphasis is on effec-
tiveness. Corporations are in-
creasingly liable for the quality of
their products and the services
they offer. [Corporations| are
considered social entities, not just
economic entities. And, as social
entities, [they] are held account-
able for attitudes toward issues
ranging from the environment to

@ Mr. Acker is a Professor of Engineer-
ing Management in the Research Direc-
torate at DSMC. B

the quality of life in the work
place and ultimately to the quali-
ty of the product delivered. As a
result, the definition of produc-
tivity as output over input is
useless unless we realize that out-
put now includes in addition to
product such factors as quality,
service, and safety, while the in-
put is government, unions, peo-
ple, money, technology, infor-
mation, motivation. . . .}

Productivity is more than output
over input. It is the relationship of the
quantity and quality of products,
goods, and services produced to the
quantity of resources (personnel,
capital, facilities, machine tools and
equipment, materials, and informa-
tion) required to produce them. In
order to improve productivity in an in-
dustrial firm, both the output (per-
formance achieved) and the input (re-
sources consumed) must be capable of
measurement. The ratio set forth
below provides a measure of how well
the expended resources are able to ac-
complish the established performance
objectives, i.e., the ratio provides a
measure of the value added.

. Performance achieved
Productivity = Resources consumed

George Kuper of the National Com-
mission on Productivity and Work
Quality has defined productivity in a
different way.4 He describes productiv-
ity as a comparison of the magnitude
of the results (effectiveness) with the
magnitude of the resources used (effi-
ciency). His formula, which appears
equally acceptable to the one above,
can be expressed in this manner:

Productivity = EE:;_%@

Today, when the defense market is
dynamic and changing, the key to pro-
ductivity growth depends to a greater
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extent upon technological innovation
and the manufacturing technology em-
ployed than upon capital investment or
resourceful workers. At this point it is
important to understand where the
United States ranks in productivity
growth among the industrialized na-
tions of the Free World. Unfortunately,
the United States is now last in the
rankings. This provides us with a
measure of the attention that we, as a
nation, have been giving to this impor-
tant subject. Some of the details are
discussed below.

Trends in Productivity Growth

Until the last two decades, most U.S.
managers took little interest in either
European or Japanese management
practices or production systems. This
may be attributed principally to the
fact that the United States has been the
number one industrial nation. In recent
years, however, both the United States
and Europe have been losing their
dominance in many different industries
to the Japanese. The results of recent
studies of Japanese improvements in
productivity, product quality, and
management have become the bases
for changes in industrial practices
worldwide.

During the 1950s and 1960s the
United States maintained a relatively
high productivity growth rate. During
the 1970s the growth rate declined, but
the United States is still ahead of the
rest of the world. The Bureau of Labor
Statistics in the Department of Labor
indicates that when comparing the real
gross domestic production per em-
ployed person—the national measure
of productivity —the United Kingdom
is 39.5 percent behind the United
States, Italy trails by 39.4 percent,
Japan by 31.6 percent, West Germany
by 11.3 percent, France by 10.6 per-
cent, and Canada and the Netherlands
by 8 percent. The challenge to the
United States from other countries is a
real one. It will take commit-
ment—commitment to more innova-
tion and commitment to strong leader-
ship.* See Figure 1.

The international productivity
rating relative to manufacturing of
many industrial nations of t"r Free
World is depicted in Figure 2. When
reviewing Figure 2, the obvious ques-
tion one might ask is: Why does the
productivity rating of the United States
look so bad when compared with other
industrialized countries? Part of the
answer is that productivity has two

Program Manager
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meanings. One concerns the work
force—how hard people are working.
The United States looks good on this
basis. The other concerns the number
of end-products or the dollar value of
the end-products people are producing
per hour. On this basis, the United
States does not look as good. Referring
again to the figures of the Bureau of
Labor Statistics, one finds that the gain
in manufacturing productivity in the
United States from 1970 to 1980 is less
than increases in Japan and several
European countries. See Figure 3.¢

This trend is disturbing. If it con-
tinues, it will undermine: the ability of
the United States to compete in the
world markets, the U.S. standard of
living, and the ability of the DOD to
acquire defense systems at affordable
prices.

The productivity gains in other
countries didn't just happen. The gains
came about as a result of the applica-
tion of computer-integrated manufac-
turing technology and a well-conceived
management philosophy and style. It
involved a resolution by managers of
industrial firms to:

~Use the work force imaginatively

6

and flexibly, and recognize that the
people in the work force know how to
increase productivity.

—Make workers feel they are part of
the “team.”

—Make workers a part of the commu-
nication channel and listen to what
they have to say.

—Recognize the dignity of each
worker, and the worker's right to
privacy.

And there is a bright side of this
story. Thomas ]. Peters of McKinsey
and Company and Stanford University
found in a recent study that the best
run and most successful U.S. industrial
firms are outperforming typical Japa-
nese firms in the three areas where their
managers also excel. These areas are:

—Handling members of the work force
with individualized concern and
thoughtfulness.

—Focusing on the quality of the prod-
uct.

—Paying extraordinary attention to
those needs of the user.

Factors That Influence Productivity

Although it is clear that productivity
in the United States has stagnated, the
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factors that influence productivity
growth are known; however, because
of their complex interrelationships, it is
difficult (if not impossible) to deter-
mine the specific effect of each one.
The rest of this article will focus on the
key factors: the work force, capital in-
vestment, and technology. Now, let’s
consider each of these factors.

People Factor

The members of the work force re-
present an integral part of the produc-
tivity growth picture. This is portrayed
in Figure 4. Referring to this figure,
you can see that each of the three
categories—people (work force), proc-
ess, and product—is composed of sub-
ordinate elements, any one of which
can impact productivity growth. Pro-
ductivity growth occurs when the cum-
ulative effect of the interdependent ele-
ments is imposed.

QUALITY OF THE WORK FORCE
The quality of the work force effects
productivity. As the quality increases
or decreases, the productivity increases
or decreases. There has been a decline
in the quality of the work force in the
United States during the past few
years. This decline can be attributed to
a rise in the proportion of young and
inexperienced workers in the work
force and the decrease in the average
work effort. Also, the lack of motiva-
tion of many young workers has had

an adverse affect on productivity.

One of the actions that needs to be
taken to increase productivity in our
industrial firms is to increase the an-
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nual supply of engineering graduates.
A critical problem in our high-
technology industries is that of sustain-
ing the growth potential inherent in the
industry with so few new engineering
and scientific graduates. During the
past decade, the number of engineers
working in industry rose 62 percent in
Japan and 59 percent in West Ger-
many; however, the number of engi-
neers in the United States dropped 13
percent. According to the American
Electronics Association (AEA), in 1981
there were about 13,000 new engineer-
ing graduates to fill the 29,000 open-
ings for electrical engineers and com-
puter software engineers. In 1985 there
will be only 15,000 engineering grad-

uates to fill the 51,000 openings that
will be available at that t.me. One of
the contributors to this problem is the
shortage of engineering faculty
members. In 1980, for example, 15 per-
cent of the engineering faculty posi-
tions were unfilled.

Then, there is a problem of turn-
over. The engineers who have prime
responsibility for technological inno-
vation turn over about every 10 years.
Typically, following graduation,
engineers focus on developing and ap-
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plying new technology. Then, after 10
years, they join the ranks of manage-
ment. This means that educators in-
fluence 10 percent of the engineering
work force annually through the new
graduates to whom the technology has
been transmitted. It is incumbent,
then, on the members of engineering
faculties to keep abreast of the state-of-
the-art in their specialty areas so the
latest krowledge can be imparted to
the students.

QUALITY OF MANAGEMENT
One of the keys to productivity en-
hancement within any organization is
management. The attitudes, actions,
and personal examples of management
pervade the organization and affect di-
rectly the attitudes, actions, and moti-
vation of the work force. It is from
management that the workers general-
ly take their cues. Accordingly, astute
managers must convey clearly the im-
portance they place on productivity,
and their desire to enhance productivi-
ty throughout the organization. Unfor-
tunately, actions that management
takes to improve productivity in one
organization may not work out well
when applied to another. Therefore, it
is important for managers to assess the
situation within their organization be-
fore taking specific actions to enhance
productivity.

A manager concerned with improv-
ing productivity might begin by con-
ducting a critical self-examination and
then taking action to overcome the de-
ficiencies found. Chart 1 provides a
basis for such an examination. Any
question that does not generate a
strong “yes” response identifies an area
where the manager must try to change
his (her) performance.

COOPERATION BETWEEN MANAGEMENT
AND THE WORK FORCE
Cooperation is another key to pro-
ductivit and the quality of work in in-
dustry. The question is how does one
obtain cooperation between manage-
ment and the work force?

There are several steps that manage-
ment can take, namely:

—Open a line of communication by
holding weekly “rap” sessions.
—Organize groups with employees
from various functional organizations.
“Quality circles” and “productivity
circles” are examples of such groups.
The title is unimportant.

—When the line of communication is
open, listen with an open mind.
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AMP Incorporated

Managers must
convey clearly the
importance of
productivity and
their desire to
enhance the
productivity of the
organization.

—Investigate the merits of suggestions
made by the “circles.”

—Implement changes based on the
merits of suggestions received.
—Announce the actions taken by
management.

When management takes the steps
listed above, the workers will recog-
nize that their cooperation is impor-
tant.

PITFALLS

There are several pitfalls of a general

nature that a manager in industry or

government may encounter when try-
ing to enhance productivity, namely:

—The plan for improving productivity
may not be implemented properly.
—Improvement in productivity in one
organizational unit might take place at
the expense of another unit.

—If improvement in productivity is
not sufficient, employees might drift
back to “the same old way" of doing
things.

8

An example of computer-aided engi-
neering installations being used by in-
dustry in the development of new
products.

—The pace in seeking productivity im-
provements must be maintained. If
management enthusiasm is too much
or too little, efforts to improve produc-
tivity might fail.

—Some short-term improvements
might turn out to be counter-
productive during a longer period of
time.

One of the most common frustra-
tions for management in attempting to
increase productivity occurs when
there is a short burst of worker enthusi-
asm with a corresponding improve-
ment in productivity, only to be fol-
lowed by a sudden decline in enthusi-
asm. The chief reason for such failures
might be manager tunnel-vision—the
failure of the manager to recognize that
there are many interrelationships that
have to be developed.

There are several approaches to pro-
ductivity enhancement where manager
tunnel-vision can occur. For example:

—Productivity problems are limited to
manufacturing. Problems appear in
manufacturing, but they are seldom
the only causes of declining produc-
tivity.

—Work incentives. Direct labor is pro-
ductive; however, production workers
sometimes "“go into business for them-
selves” when they are placed on an in-
centive plan. They play games—games
that will increase their own income—
often at the expense of productivity.
For example, they hoard tools, materi-
als, and/or knowledge.

—Special campaigns. Managers some-
times believe that special campaigns or
pep talks will increase worker motiva-
tion and, thereby, improve productivi-
ty. Too often managers concentrate on
the symptoms of a problem and not on
its causes. When the campaigns are
over, the workers sometimes return to
their old habits.

—Cost reduction across-the-board.
Cost reduction plans have to be tuned
finely. When costs are cut across-the-
board, say 8 to 10 percent, they might
only touch the surface of inefficiency in
one department and seriously weaken
the ability of another department to ac-
complish its role. Caution has to be ex-
ercised in any cost-reduction program.
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Do | try to discover employee needs and respond to them?
Do | discuss job performance with sach employee periodically,
and encourage him/her to improve performance, thereby en-
hancing productivity?

Do | try to maintain or improve the productivity of my employ-
ees—who may have different values, attitudes, and motivations
than | have—through training and education?

Do | recognize and reward subordinates who continue to com-
plete their assignments in a satisfactory manner?

Do | ever remove Incentives from employees who appear to be
performing below a ‘‘standard,’’ forgetting they may bse already
performing to the best of their abilities and cannot do better?

Do | hold forums on a planned basis to exchange ideas, to iden-
tity problems or potential problems within the organization, and
to promote cohesiveness within the organization?

Do | encourage healthy competition between organizational
units as a method for stimulating improvement in productivity?

Do | conduct confrontation meetings in which representatives
from each organizational unit involved in a specific disagree-
ment meet to iron out differences?

Du | delegate soma of my management functions to s.ubor-
dinates who, by axperience, training/education, and interest,
have shown evidence of being ready and able to assume more
responsible work?

Do | set a good personal example for employees, and meet their
expeciations?

Do | manage time effectively? Have | established priorities, devel-
oped plans, and scheduled the workload to ensure the best in-
vestment of the time available to accomplish the tasks to be
done?

Do | provide suitable physical working conditions for my
employees?

Do | inspire employees to search for more productive and less
costly ways to do things?

Do | apply such techniques as work simplification and
standardization?

Do | encourage technological Innovation anu use of the ad-
vanced products of technology?

Do | eliminate functions found to be redundant or unnecessary?
Do | minimize disruptions to the work being performed?

Do | minimize the amount of paperwork required to accomplish
each assignment?

Do | encourage effective communication within the organization
and use the proper channels of communication myselt?

Do | provide for feedback on work in progress?

Program Manager 9
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—Selt-improvement. When higher-
level management permits functional
departments to set their own goals and
to meet them in the way they deem to
be most appropriate, the opportunity
to coordinate activities between de-
partments is diminished. If a depart-
ment overacts, that department might
actually reduce productivity creating a
conflict with another department—a
conflict that did not exist previously.
—Competition. Managers sometimes
think that competition between
workers (or departments) will benefit
the organization. Unfortunately, the
opposite might occur. The cooperative
attitude that existed between workers
(or departments) might become dam-
aged during the competition. If so, a
counter-productive environment will
emerge.

—Crackdown on absenteeism and tar-
diness. Some managers are prone to
think that the cause of absenteeism and
tardiness originates in the work force,
and that disciplinary action will solve
the problem. This might not be so. The
problem might be caused by poor
working conditions, poor organization
of the work to be accomplished, or
weak management. Absenteeism and
tardiness can be reduced by correcting
conditions that brought them about in
the first place.

—New hires. When seeking the best-
qualified person to fill a vacancy, man-
agers should avoid hiring a better-
educated person than the position re-
quires. Organizations cannot afford to
have under-utilized talent on hand for
extended periods because motivation
will become a problem and productiv-
ity will fall off.”

Each one of the management ap-
proaches cited above can be taken with
the objective of enhancing productiv-
ity. However, as indicated, the ap-
proach taken might create a new prob-
lem, even if it successfully solves a
problem at hand. Management should
recognize that many productivity
problems can be solved only by an at-
tack on several fronts at once.

A recent issue of the newsletter Pro-
ductivity indicated that people—the
work force—are the most essential in-
gredient in any productivity improve-
ment program.® The publisher of the
newsletter, Norman Bodek, reporting
on the results of his survey, stated that
the most effective way to bolster pro-
ductivity is through employee partici-
pation programs (Figure 5). Better
communications ranks second, fol-
lowed by improved labor-management
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EMPLOYEE PARTICIPATION PROGRAMS

BETTER COMMUNICATIONS

BETTER LABOR
MANAGEMENT RELATIONS

INCREASED TRAINING

QUALITY IMPROVEMENT

INCREASED AUTOMATION

PRODUCTIVITY INCENTIVE

PLANS 5.13

MAJOR INGREDIENTS
IN PRODUCTIVITY IMPROVEMENT

COST REDUC-
TION PROGRAMS

INGREASED
NBReASED IR
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3.61

4.1

ON A SCALE

OF 1 (MOST EFFECTIVE)
TO 10 (LEAST EFFECTIVE)

SOURCE: PRODUCTIVITY

UMMER 1981

10 5
LEAST EFFECTIVE

1

EFFECTIVENESS MOST EFFECTIVE

tion—may not show much growth in
the early 1980s. This is not good news.
In the 1960s, capital investment in-
creased an average 6 percent a year,
and in the 1970s, it increased an aver-
age of 4 percent a year, after ad-
justments were made for inflation.

REASONS FOR DECLINING INVESTMENT

Inflation: During the 1970s, the av-
erage annual inflation rate was 7 per-
cent. In the 1980s, the average inflation
rate may be 9 or 10 percent. This in-
crease over the 1970s will add about
$650 billion to the capital required by
the private sector. Just at the time we
need more capital than ever before in
our history, industry is facing lower
earnings, high interest rates, less equity
financing, eroding profits, and lower
bond ratings. The portion of U.S. capi-
tal stock (technology equipment—and
facilities) that is 5 years old or less has
been declining steadily since 1969, and
the share of our total investment iden-
tified for building technological capital
has been declining at an alarming rate.

Inflation affects productivity nega-
tively. Look at what has been happen-
ing. The prime rate changed twice be-
tween 1934 and 1948. It changed 16

General Motors engineers developed
the concept of the Programmable
Universal Machine for Assembly
(PUMA) to handle small, lightweight
automotive components. The PUMA
robot is shown here in a laboratory

relations, increased training, improved
quality, increased automation, and
others. More than half of the com-
panies surveyed have some kind of
employee-participation program.

Now, let’s turn to the factors that af-
fect investment in technology.

Factors Affecting Investment
in Technology

THE SITUATION AT THE START
OF THE 1980s
Capital investment is absolutely
necessary if productivity is to be
enhanced. At the start of the 1980s the
picture is grim. The cumulotive U.S.
capital investment requirement for the
1980s is about $5 trillion. This figure
exceeds the sum total of all capital in-
vestments made between 1900 and
1980. It will average $350 billion more
per year than was spent in the last 20
years.’

According to some surveys capital
investment—after adjustment for infla-
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times in the 1950s and again in the
1960s. In the 1970s it changed 130
times, and in 1980, 39 times. It might
change more than 200 times in the
1980s. It is very difficult for any busi-
ness, including defense, to plan ade-
quately with changes of this nature.
What does this do to productivity?

Productivity is influenced by the
dollars industrial firms are able to set
aside for investmert in new technol-
ogy. equipment, and plants. The Japa-
nese set aside about one-third of their
economy annually for investment in
new technology, equipment and plants
over the 15-year period ending in 1979.
During that period, the productivity in
Japan grew about 8 percent a year. For
the 15 years ending in 1979 the West
Germans set aside about 25 percent of
their economy annually for the same
purpose and their productivity grew
about 5 percent. From 1962 to 1979,
our country set aside between 10 and
12 percent of its economy for capital
spending. Our annual rate of produc-
tivity growth was about 2.5 percent
annually from 1962 to 1977, and there
was no increase at all in 1979. In 1979,
it was minus 2 percent. It seems ap-
parent, then, if the United States is
looking for a way to improve produc-
tivity, it needs to stimulate capital
spending.i°

Short-Term Qutlook. Tom Wolfe,
contemporary author and social critic,
believes that the greatest source of pro-
ductivity loss in the United States in
the 1970s was in the short-term orien-
tation of industrial managers. Mana-
gers who occupy their positions for
short periods of time, either because of
job rotation or turnover, are not prone
to make long-term investment deci-
sions—substantial capital investments.
Further, industrial firms have problems
in executing long-range and consistent
company strategies when management
changes frequently. Finally, there
seems to be a trend among chief execu-
tive officers and defense industry away
from engineering backgrounds toward
financial backgrounds. Perhaps some
of our problems today are the result of
the muted voices of engineering and
manufacturing executives when key
policy decisions are made.

Wolfe bemoans the rise of self-cen-
teredness in our social fabric. Unfortu-
nately, the lack of commitment he has
observed in our social fabric has also
begun to appear in our industrial fab-
ric. The stockholders in our industrial
firms are demanding higher short-term
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earnings. But industrial growth calls
for capital investment and this reduces
short-term profits. How, then, can we
convince the management of industrial
firms in the United States to make
long-ierm commitments to research
and development, automating the fac-
tory, and corporate growth, if promo-
tion policies and compensation systems
continue to provide them with rewards
for their short-term accomplishments?

United States industry must continue
to stimulate research and development
(R&D) and encourage innovation.
Richard L. Terrell, Vice Chairman of
the Board, General Motors Corpora-
tion, has pointed out that industrial
firms should . . . break new ground.

U.S. industry must
stimulate R&D and
encourage
innovation.

There is always some risk in doing the
untested, but there are also great gains
to be realized when we experiment and
when we succeed.” Mr. Terrell’s chal-
lenge is well founded. If U.S. industry
had accepted this challenge sooner, the
percentage of the gross national prod-
uct (GNP) may not have dropped so
precipitously between 1960 and 1980
(Figure 6).

SYMPTOMS OF THE PROBLEM
For the past several years there has
been a serious deterioration of the U.S.
defense industrial base.!! Along with
this deterioration, produrtivity has
fallen off. Martin Baily believes that a
reasonable case can be made that the
slowdown in productivity can be asso-
ciated with the decline in capital invest-
ment and the quality of the work force.
He says that “. . . some capital goods
have become obsolete and capital
spending has been used for purposes
other than raising productivity. . . .
Much of the capital stock (technology,
equipment, and facilities) is
obsolete.”1? On the other hand, much
of the recent decline in productivity
can be attributed to slack in our fac-
tories,

A special panel of the House Armed
Services Committee, which studied the
status of our defense industrial base in
some detail, reported the fcllowing
findings at the end of 1980:
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—A continuing deterioration and con-
traction of the defense industrial base.
—Lack of a plan for defense industrial
base preparedness.

—Turbulence in defense system
(weapons) programs.

—A shortage of critical materials and a
growing dependence on uncertain for-
eign sources for these materials.
—Restrictive procurement policies and
procedures,

—Tax and profit policies that discour-
age capital investment.

—Diffused responsibility for the condi-
tion of the industrial base.?

If the deterioration of the defense in-
dustrial base continues, the United
States will not be able to regain the rate
of productivity growth it once en-
joyed, and the cost of defense systems
will continue to risc.

SOLUTIONS TO THE PROBLEM

Centers for Industrial Technology.
Public Law 96-480 addressed the prob-
lem of outdated plants and equipment
by encouraging U.S. industrial firms to
renovate or replace those that are out-
dated with technologically superior
plants and equipment. This law pro-
vided $285 million over 5 years to
create centers for industrial technology
at universities and nonprofit institu-
tions. It had been hoped that this
would encourage the coordination of
the research resources of the univer-
sities, the private sector, and the gov-
ernment. Unfortunately, the provi-
sions of the law have not been fully
funded.

Figure 6.INDUSTRIAL
| SPENDING IN
U.S. FOR
RESEARCH AND
. DEVELOPMENT

PERCENT OF
GROSS NATIONAL PRODUCT

1960 1970 1980
YEAR

SOURCE MATIONAL SCIENCE FOUNDATION
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Taxes and Depreciation. The tax
policy changes contained in the Eco-
nomic Recovery Act of 1981 have not
revived the economy. Some econo-
mists think it will take 2-3 years before
the impact of the changes will be felt.

One of the reasons that defense con-
tractors have been reluctant to make
any capital investments at this time is
because of the restrictions contained in
Cost Accounting Standard (CAS) 409,
“Depreciation of Tangible Assets.”
This standard prohibits rapid deprecia-
tion of capital equipment and fails to
recognize replacement depreciation
costs. The CAS 409 cannot be changed
without the approval of a CAS Board.
Such a board no longer exists. The
Joint Logistics Commanders, recogniz-
ing the need for a change to CAS 409,
sent a letter to the Deputy Secretary of
Defense (DEPSECDEF) on October 9,
1981, urging that some action be taken.
In response, the Deputy Under Secre-
tary of Defense, Research and Engi-
neering (Acquisition Management), is
supporting the establishment of a CAS
function within the Office of Manage-
ment and Budget. If such a function is
organized, a board could then be
formed to take the necessary corrective
action on CAS 409, or any other Cost
Accounting Standard requiring a
change.

Contract Financing and Profit
Policy. The Deputy Secretary of
Defense has requested that (1) con-
tracts be structured to permit defense
contractors to share in cost reductions
that result from productivity enhance-
ment, and (2) profit levels commensur-
ate with risk and contractor investment
be negotiated.

In support of this request, a DOD
Task Force for Improving Industrial
Responsiveness has prepared a draft
guide, “Improving Productivity,”
which provides instructions for con-
tracting officers. The instructions ex-
plain how to tailor the current con-
tract-inventive clauses—within the
authority provided in the appropriate
section of the defense acquisition regu-
lation (DAR)—to motivate contractors
to make capital investments that will
enhance productivity.

The DUSDRE(AM) in a June 1981
memorandum requested that the serv-
ices and the Defense Logistics Agency
(DLA) instruct field elements to select
the contract type most appropriate to
the risks involved. Implementation of
this action should help to ensure ade-
quate profit motivation for defense
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Defense contractors
have been reluctant
to make capital
investment because
of restrictions
contained in

CAS 409.

contractors and encourage productiv-
ity improvement.

Relative to profits, the DEPSECDEF
has requested that the services grant
equitable economic price adjustment
(EPA) clauses in appropriate procure-
ments. To carry out this request, the
DAR Council is considering revisions
to the current EPA coverage that will
recognize the impact of inflation on
profits. The revision under considera-
tion should provide greater assurance
to botl. contractors and subcontractors
that they will not be penalized by un-
predictable cost fluctuations.

The DOD Authorization Act of
1982, signed December 1, 1981, re-
pealed the profit limitations on aircraft
and ship procurements contained in the
Vinson-Trammell Act of 1934. The
new act authorizes the President, upon
declaration of war or national emer-
gency, to prescribe regulations that he
may deem necessary to control exces-
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Modermn industrial technology is ex-
emplified by the Tomahawk cruise
missile, shown here undergoing as-
sembly at General Dynamics Cor-
poration.

sive profits on defense contracts. A
revision to the DAR issued in 1982
reflects the elimination of the excess-
profit provisions.

We have considered the factors that
affect investment in technology. Now,
let’'s consider what technology can do
to spur productivity growth.

What Technology Can Do
for Productivity

NEED FOR APPLICATION OF TECHNOLOGY

“Economic growth, technological in-
novation . . . these are the compo-
nents of progress. These are the engines
that drive our country forward,” says
Herbert E. Meyer, an editor of For-
tune." The enhancement of productivi-
ty is not only affected by the results of
research and development, but by ap-
plication and acceptance of new tech-
nology. According to Frank Batten,
president of the New York Stock Ex-
change, “. . . productivity growth [re-
sults from] the application of new tech-
nology to the production of goods and
services.” Mr. Batten believes that
more than half of the net productivity
growth from 1948 to 1977 can be at-
tributed to technological advances.!s
This is somewhat higher than Bodek
found in his survey.
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AUTOMATED FACTORY
There are far-reaching implications
associated with the introduction of the
automated factory into the U.S. indus-
trial environment. The advent of fac-
tory automation is an exciting and
challenging field—one which govern-
ment and industry believe will reduce
operating costs and increase productiv-
ity. However, the approach that man-
agement takes to introduce automation
may be of equal importance to the new
field itself.

A well-managed industrial firm is
one in which there is an effective inte-
gration of the work force and ad-
vanced technology. The genesis of such
an organization is an implementation
plan that includes education of the
work force for factory automation,
early identification of new manufactur-
ing processes that will lend themselves
to automation, manpower/workload
forecasting that takes into account fac-
tory automation, and a mechanism for
worker feedback. The concept of a
computer-integrated factory of the
future is shown in Figure 7.

A comprehensive strategy is neces-
sary to improve the quality and relia-
bility of products manufactured. With
insufficient or poor planning, an at-
mosphere could be created within an
industrial firm in which the work force
is educated, and a well-conceived plan
for factory automation is imple-
mented, the transition to the auto-
mated factory will proceed smoothly,
and productivity enhancement will
follow.

A robot is a programmable, multi-
function r.anipulator designed to
move material parts, components and
end-items, tools, and specialized de-
vices through variable programmed
motions for the performance of a varie-
ty of tasks. When George Devol pat-
ented the first robot 35 years ago, he
saw a bright future for this technology.
He recognized, even then, that robots
could provide one of the least expen-
sive approaches to productivity
enhancement. Today robots are being
used for the following tasks: machine
loading/unloading, spraying, pal-
letizing/depalletizing, grinding/
deburring/polishing, tool carrying,
forging, welding, and assembling.

It is imperative that U.S. industry
and the government foster more wide-
spread use of industrial robots. The ap-
plication of robots was one of the keys
to the remarkably high levels of pro-
ductivity achieved by the Japanese in
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SYSTEM

MANUFACTURING
COMPUTER-AIDED
MANUFACTURING
#PROCESS CONTROL
®NUMERICAL CONTROL
®AUTOMATED
ASSEMBLY
*AUTOMATED
MATERIALS HANDLING
SAUTOMATED
INVENTORY CONTROL

ENGINEERING
COMPUTER-AIDED
DESIGN AND DRAFTING

* INTERACTIVE GRAPHICS
© AUTOMATED RELEASE

COMMON
DATA
BASE®

& AND AUTOMATED REPORTING SYSTEM

QUALITY ASSURANCE
COMPUTER-AIDED
QUALITY
SAUTOMATED TEST

SAUTOMATED
INSPECTION

A well-managed
industrial firm is one
that effectively
integrates the work
force and advanced
technology.

the 1970s. If the United States does not
make a stronger commitment to robot-
ics and other innovative technologies
in the near future, its economy will
continue to decline and our industries
will lose more ground to competition
from abroad. The accelerated deprecia-
tion provided in the recent changes to
the tax law, along with additional tax
credits for installation of innovative
technologies such as robots, should
give rise to increased productivity in
the United States.
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The Robot Institute of America
(RIA) suggests that U.S. industry as-
sign high priority to the installation of
robots, especially in dangerous, dirty,
and dull jobs, “recognizing that robots
are one of the quickest and cheapest
ways to increase productivity.” Also,
industry must accept the responsibility
for retraining workers who are dis-
placed by robots. Industry manage..
will have to communicate with the
work force and help the workers to
understand the advantages of using
robots. Further, industrial managers
will have to develop plans so workers
will share in the benefits of increased
productivity.

Currently, there are about 5,000
robots in use in the United States, as
opposed to the mcre than 60,000 in use
in Japan. But the U.S. robotic boom is
just beginning (see Figure 8). In 1980,
robot sales in the United States totaled
$90 million—$40 million more than
1979 sales. The 1979/1980 sales repre-
sent a quantum jump from the $1.5
million in 1969 sales. Recently, knowl-
edgeable observers of the robotics

March-April 1983




General Motors

market have been predicting that U.S.
robot sales will reach $500 million an-
nually by 1985, and $2 billion by 1990.

ADVANCED COMPUTERIZED
MANUFACTURING
Someone has said that “if robots are
becoming the tireless arms and eyes of
production, then computers are their
minds.” The versatility of the com-
puter has made it one of the principal
elements leading to the automation of
the factory. According to the Center
for Productivity of the National
Science Foundation, computer-aided
design (CAD), computer-aided manu-
facturing (CAM), and computer-aided
test (CAT) have more potential to
radically increase productivity than
any development since electricity.

The question is: What role will an
advanced computerized manufacturing
system play in the currently emerging
Third Industrial Revolution? Ad-
vanced computerized manufacturing
systems will assist people in all of the
processes necessary to translate the
specific requirements of a product into
its final physical configuration. These
systems will play a major role in such
areas as design, analysis, detailing,
documentation, numerical control
(N/C) programming, tooling, fabrica-
tion, assembly, quality assurance, and
testing. The application of CAD/CAM
at Westinghouse, for example, has re-
sulted in a 25 percent reduction in man-
ufacturing lead time, and as much as a
400 percent increase in productivity.

Advanced computerized manufac-
turing systems originated at the Massa-
chusetts Institute of Technology (MIT)
with the development of numerical-
controlled machine (N/C) tools. Then,
in the 1960s, automatic programming
Program Manager

for tools (APT) was developed as the
language for N/C programming. This
effort was followed in 1963 by Ivan
Sutherland’s MIT doctoral thesis,
“Sketchpad,” which provided one of
the first basic implementations of an
interactive computer graphics system
for computer-aided drafting. The Gen-
eral Motors DAC-1 (Design Aug-
mented by Computer) and the Lock-
heed CADAM (Computer-Graphics
Augmented Design and Manufactur-
ing) in the mid-1960s followed.

Today, with the availability of low-
cost minicomputers, a design engineer
can sit in front of a large CRT screen
and graphically construct the three-
dimensional geometric model of a part.
When he is finished, a manufacturing
engineer can use the part's geometric
data base. Through interaction with a
graphics CRT, N/C machining tapes
can be derived and toolpaths verified.
Process plans can be created and bills
of material can be generated for the
manufacturing process.

The declining cost of computer
power—about 50 percent every 30
months—will enable defense contrac-
tors to increase their use and thus
greatly increase productivity. Through
the use of these advanced systems, the
productivity of design engineers,
draftsmen, and manufacturing
engineers has increased by a factor of
from 2 to 1 to more than 20 to 1 in
situations where there is a large
amount of repetition or engineering
change activity. The General Electric
Company, for example, has indicated
that the time for tool design has been
reduced 25 percent by installation of a
Computervision CAD/CAM system.
In high-technology industries, such as
computers, electronic instruments, and
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Innovation in manufacturing tech-
niques is a key to increasing overall in-
dustrial productivity. Here, numerical-
ly controlled painters work at a GM
Assembly Division in Georgia.

telecommunications, productivity is
now increasing at an annual rate of
over 4 percent. This compares
favorably with 2 percent or below for
other industrial sectors.

The new flexible manufacturing sys-
tems in which several numerically con-
trolled production machines are
grouped, along with a transport sys-
tem, under a control of a main comput-
er, are impacting productivity substan-
tially. Using this type of manufacturing
system, machine-tool utilization has
increased as much as 45 percent in
some companies.

8

(1)

]

a 8

NUMBER OF ROBOTS (IN THOUSANDS)
=

1982 1985 1990

(1) THIS FIGURE MAY
REACH 40,000 BY 1990
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MANUFACTURING TECHNOLOGY PROGRAM

The DOD Manufacturing Technol-
ogy Program (MANTECH) was initi-
ated a few years ago to improve the
productivity and responsiveness of the
defense industrial base. In this pro-
gram, the government shares with in-
dustry the risks and costs of establish-
ing and applying new and/or im-
proved manufacturing technologies.
Today, the MANTECH program is one
of the largest single sources of industri-
al productivity enhancement informa-
tion in the United States.

TECHNOLOGY MODERNIZATION PROGRAM

Capital investment and manufactur-
ing technology innovations are key
factors in productivity enhancement.
The program for determining the ad-
vanced manufacturing technology
needed, and the capital investment re-
quired to apply advanced technology,
is referred to as the Technology
Modernization (TECHMOD) Pro-
gram. This program, initiated by the
Air Force, involves the coupling of
need and advanced manufacturing
technology by providing defense con-
tractors, as well as subcontractors,
with incentives for capitalization.

The increased use of new technol-
ogies such as industrial robots, CAD/
CAM/CAT, and new flexible manu-
facturing systems, will enhance pro-
ductivity. At the same time, it will
challenge both industrial managers and
leaders of our educational institutions
to meet the need to train (or retrain)
the work force on a scale never before
attempted. About 45 million jobs will
be affected by the automation of U.S.
factories and offices. Fortunately, the
changeover will take many years. The
management of our firms can ease the
shock of transition by giving the work
force ample notice of impending
changes, bringing the work force in on
decisions involving automation, and
explaining to the work force the advan-
tage of the changeovers. The leaders of
our educational institutions will have
to find ways to satisfy the need to train
new members of the industrial work
force and to retrain the old members so
all can be qualified to assume new
assignments.

Productivity enhancement is espe-
cially important in the defense systems
acquisition business. It is only through
enhanced productivity that we can
continue to afford defense (weapon)
systems in sufficient quantities to deter
or counter any foreign threat to our
way of life. In the United States we
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have reached the point at which it has
become difficult to sustain the rate of
productivity growth we attained in the
past. Continuing technological innova-
tion and increased capital investment
will help, but they cannot enhance pro-
ductivity without a work force in tune
with the need. The ability, attitude,
and action of the people in the work
force will have a pronounced effect on
the future growth of productivity in
this country.

Tomorrow we will grade our mana-
gers on how well they were able to use
the advanced technology, capital, and
human resources they were given to-
day to enhance productivity. We will
hold our managers less accountable for
short-term performance than long-
term performance and their contribu-
tions to productivity enhancement.
Peter F. Drucker, noted authority on
management, summed it up very well
when he said, “Productivity is the first
test of managements’ competence.”

SERVICE TECHNOLOGY PROGRAMS
As part of the DOD Acquisition Im-
provement Program initiated on
April 30, 1981, the military services
have accomplished the following
relative to increasing productivity in
contracts for defense systems:

—The Army implemented an Indus-
trial Productivity Improvement (IPI)
Program after receiving approval of its
plans from the Secretary of the Army.
An [P] Program is being used at the
Rockwell Hellfire missile plant, the
Martin Marietta Pershing II missile
plant, the General Dynamics M-1 tank
plant, and others, The Army is re-
questing a low of $86.9 million in FY 83
and a high of $269.9 million in FY 87
for the IPI program.
—The Navy has invested $77 million in
MANTECH during the past 5 years. It
has budgeted $8 million per year in the
out-years. During the next 5 years the
Navy’s MANTECH Program will em-
phasize four areas, namely: aircraft
and air combat systems, shipbuilding
technology, ship combat systems, and
electronics.
—The Air Force has a TECHMOD
Program. When applied to the F-15 air-
craft program, TECHMOD provided
the first successful demonstration that
government costs could be reduced
during acquisition, The initial success
of the F-16 TECHMOD program
prompted the Air Force to consider ap-
plication of the concept to other sys-
tems that will have long production
runs.

15

The new MANTECH Program Ini-
tiative is under way. It will provide
productivity and production efficiency
improvements for the B-1B industrial
base. Initial zssessments indicate that a
5-to-1 payoff is possible.!¢

Summary and Final Thoughts

The rate of productivity growth in
the United States has been declining for
many years. This decline cannot be at-
tributed to a single cause, and a single
action will not readily change the way
it has been going. It will take a combi-
nation of actions.ll
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INDUSTRIAL MOBILIZATION

The PM'’s Role in

SURGE AND MOBILIZATION

There is a justified and growing con-
cern both in government and industry
that if the nation were required to
surge or mobilize its industrial capaci-
ty, serious deficiencies would exist.
These deficiencies would result in re-
duced sustainability and would, in the
final judgment, limit our ability to
achieve a favorable outcome in a con-
flict or crisis.

To date, the focus has been at the na-
tional level with recommendations di-
rected at improving productivity, in-
dustry incentives, industrial prepared-
ness management, the strategic stock-
pile, and other necessary actions.
These initiatives are essential, but
should be a part of an integrated effort
that starts with the development of de-
fense systems and initial decisions

made in the program management of-
fice (PMO).

This paper will provide those associ-
ated with the acquisition process an
understanding of the industrial base
problem and the impact the PMO can
have on the nation’s ability to meet
surge and mobilization requirements.
Decisions made early on in the devel-
opment of a system could help avoid
some of the serious problems we face
now. Above all, the PMO would be ac-
quiring, within cost and on schedule, a
supportable system that meets per-
formance requirements and that is
capable of being produced in the re-
quired quantities in times of national
crisis.

Defense Industrial Base Problem

A look at representative items pro-
cured by the armed services during
World War II, as shown in Figure 1,
raises the eyebrows of many in the ac-
quisition community. Those accus-
tomed to the low-rate production in-
herent in today’s systems wonder if

such wartime output is possible today.

CAPABILITY

Colonel Jerry C. Harrison, USA

Some have been heard to say that with
enough money, the production lines
could be started again and Rosie the
Riveter rehired. A few even believe the
nation could achieve those WW Il rates
of 50,000 aircraft, 20,000 tanks, 80,000
artillery pieces, and 500,000 trucks per
year.! An examination of our industrial
base clearly shows that this kind of
production is impossible today, even if
the American industry and work force
were mobilized. Whether such
numbers would be required in a na-
tional crisis is another debate, but let
us focus on the industrial base issue so
the PM can understand the problem
and its implications.

There have been numerous studies
and papers written on the current
status of our defense industrial base.
Concern was evident in a report by the
House Armed Services Committee on
December 31, 1980. The title, “The Ail-
ing Defense Industrial Base: Unready
for Crisis,” sums up the overall mood
that prevails in government and in-
dustry. The chairman of the HASC De-
fense Industrial Base Panel, Represen-
tative Richard H. Ichord, stated in the
letter of transmittal:

The panel finds that there has
been a serious decline in the na-
tion's defense industrial capabili-
ty that places our national securi-
ty in jeopardy. An alarming ero-
sion of crucial industrial ele-
ments, coupled with a mush-
rooming dependence on foreign
sources for critical materials, is
endangering our defense posture
at its very foundation.2

B Colonel Harrison is Chief, High
Technology and Testing Division, Re-
quirements Directorate, Office of the
Deputy Chief of Staff for Operations,
Department of the Army. B

Industrial mobilization would re-
quire effective use of all manufacturing
skills and resources.

Examining these areas mentioned by
Representative Ichord gives a clear pic-
ture of the nature of the problem. First,
the erosion of crucial industrial ele-
ments is apparent if we examine lead
times, the supplier base, manpower,
productivity, and manufacturing tech-
nology (MANTECH). It is not my in-
tention to cover each of these in detail,
but 1 hope the major points presented
here will give the reader an under-
standing of the magnitude of the prob-
lem. | will also discuss what the acqui-
sition community can do to assist in
the solution. A good starting point for
the analysis is an area that has a major
impact on our acquisition process
today.

LEAD TIMES

Lead times continued to increase into
1980 for many system components.
There were various reasons for the in-
crease, to include:
—Inadequate capacity
—Competition for commercial prod-
ucts
—Raw materials shortage
The increase from 1978 to 1980 in se-
lected material lead times is shown in
Figure 2. These figures represent an in-
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MAJOR WEAPON SYSTEMS

10 battieships
27 aircraft carriers
110 escort carriers
45 crvisers
358 destroyers
504 destroyer escorts
211 submarines
310,000 aircraft
88,000 tanks

WEAPONS
411,000 guns and howitzers

750,000 rocket launchers and mortars

2,680,000 machine guns
12,500,000 ritles and carbines
FOOD SUPPLIES

2,000,000 tons of potatoes (Army)
2,880,000 tons of flour (Army)

AMMUNITION

29,000,000 heavy artillery shelis
100,000 16-inch naval shells
645,000,000 rounds of light gun and howitzer shells
105,000,000 rocket and mortar shells
40,000,000,000 rounds of small arms ammunition

TRANSPORTATION EQUIPMENT

46,706 motorized weapons carriages
806,073 two-and-one-haif ton trucks
82,000 landing craft
7,500 railway locomotives
2,800 transportable road and highway bridges

COMMUNICATIONS EQUIPMENT
900,000 radios (Army)

CLOTHING

270,000,000 pairs of trousers (Army and Navy)

dustry average of selected contractors.
Recently there has been a favorable
trend toward reduced lead times. This
trend is attributable to reduced com-
mercial demand, and some expect the
lead times to increase as commercial
and defense spending increases. To the
PM, these lead times mean long-range
planning is needed to avoid the bottle-
necks in a normal peacetime environ-
ment. In a surge or mobilization situa-
tion, the problem will remain, because
it is deeply rooted in raw materials, the
supplier base, and many other interre-
lated factors.

SUPPLIER BASE
The Defense Science Board high-
lighted the problem with the basic ma-
terials, forgings, castings, and machine
tools industries. Some of the significant
findings were as follows:?
—The steel industry is in trouble as a
result of aging plants, foreign competi-
tion, and environmental restrictions.
Alloying elements such as chromium,
cobalt, etc., are in short supply.

terest in defense business and will
avoid it if possible.

There are numerous factors that
have caused the reduction in the de-
fense supplier base. The primary rea-
sons include economic conditions, ma-
terial shortages, foreign competition,
and government regulations. The net
result to the PM is fewer companies in
the marketplace, some loss of competi-
tion (with all that entails), and a possi-
ble increase in lead times. The implica-
tions in periods of surge or mobiliza-
tion are obvious as numerous defense
systems place demands on a few sup-
pliers.

MANPOWER
Manpower shortages are also preva-
lent in industry. Specifically, it has
been estimated that the nation will be
short 250,000 machinists in the next 5

years.* Also, it has been pointed out

that the nation should not expect the
problem to be cured under mobi:iza-
tion conditions. During WW II the na-
tion effectively mobilized its work
force, but the systems of WW Il are not
those we're building today. Current
weapon sophistication will require
more training to produce the items.
Harry Gray, Chairman and CEO of
United Technology Corp., stated, “It
takes the better part of a year to retrain
someone from producing autos, for ex-
ample, to work on high-technology
aerospace parts.”

The modern machines in use today,
coupled with close tolerances required
for manufacturing, do not lend them-
selves to a short, crash-training pro-
gram. Industry is short of trained per-
sonnel now, and once again this prob-
lem will be aggravated in the early
months of surge or mobilization.

Dec 78 May Apr 82

—During the period 1977 to 1979, the

number of titanium fabricators | Aluminum Small Forgings P Y “
dropped from 16 to 4, primarily as a | Alyminum Extensions 54 Y 2
result of titanium sponge shortage. Titanium Large Forgings 78 m ©
fo :’r“ d'r'i‘:s 'l’l:tfe ‘;md:u:“:f';‘::;::s:w Titanium Extensions—Heavy ) ® 35
—The machine tool industry is charac- 'F""'.".'::':;"'T:::m"m bt :: :
terized by a large number of small tegra rev »

companies, most of which have no in- | Diodes 2 3 L
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PRODUCTIVITY

This topic has received widespread
attention. It is well known that U.S. in-
dustry is not keeping pace with other
major industrial nations. From 1960 to
1978, U.S. productivity grew at an
overall rate of 2.8 percent. In compari-
son, Great Britain grew at 2.9 percent,
Canada at 5.4 percent, France at 5.5
percent, Italy at 5.9 percent, Belgium
at 6.9 percent, the Netherlands at 6.9
percent, and Japan, the current hero of
productivity, at 8.2 percent.

Poor productivity manifests itself in
many areas, but specifically in costs.
An Air Force Systems Command study
concluded:

Manufacturing costs are about
42 percent of direct costs on a
typical production contract,.
About 50 percent of this cost re-
presents non-productive labor
caused by inefficiencies of one
kind or another. If it were possi-
ble to achieve only a 20 percent
improvement in labor productivi-
ty, approximately one billion
dollars could be saved on con-
tracts at 11 of the major Air Force
contractors.®

These are significant cost savings!
Low productivity increases costs, de-
creases quality and contractor profit
and, hence, diminishes investment.
Capital investment is required for a
strong industrial base. Thus the em-
phasis at the national level on improv-
ing productivity is necessary and will
have short- and long-term effects on
the PM's program.

MANTECH

To further emphasize the lack of
capital investment, studies have shown
that much of the defense production

An employee aligns a photomask
with a pattern previously etched on a
silicon wafer. Exposure to light passed
by the mask helps define the metal pat-
tern on top of the wafer so that active
areas can be contacted and connected
to other elements of a circuit.

equipment available is over 20 years
old and is inefficient.” Furthermore, in-
vestment by defense industry lags be-
| hind the industry investment in the rest
| of the economy. As an example, during
| the past decade, the aerospace industry
in the United States invested approxi-
mately 2 percent of its sales in new
capital, whereas the average rate of in-
vestment for all U.S. industry during
the same period was approximately 8
percent.?

New procedures and manufacturing
technology programs require invest-
ment. Otherwise, productivity and
quality could decline and we are back
in the downward spiral mentioned
L earlier. Robotics and other improved
" machines and processes that increase
| production capability are not rapidly
" coming on line in defense industry, if at
[all, and the industrial base is further

weakened as a result.

A Boeing Aecrospace Company
machinist operates this state-of-the-art
three-spindle, five-axis Cincinnati

Milacron Machining Center which is
profiling an Air Launched Cruise
Missile wing.

i

Having highlighted the critical in-
dustrial elements, 1 would like to turn
to the dependence on foreign sources
for critical elements. This trend has
been noticeable, and is related to the
problems with the industrial base that
have been presented.

Critical Materials and
Components

There is a growing dependence in
defense industry on materials and pro-
ducts from foreign countries. The de-
pendence ranges from relying entirely
on imported minerals to using elec-
tronic components in our weapons
systems that are manufactured abroad.

Figures 3 and 4 provide the data on
U.S. dependence on foreign minerals.
Figure 3 indicates the uses of raw
materials in various weapon systems.
Figure 4 shows how much the United
States imports the various minerals
and the sources. It is disturbing to
realize that much of the world’s pro-
duction and resources of a number of
our critical materials is located in
Siberia and southern Africa.

The critical materials stockpile is not
at established goals. Of the 62 family
groups and individual materials that
are to be stockpiled, about 60 percent
do not meet the goals. A sample of five
of the minerals is shown in Figure 5.

As mentioned previously, the U.S.
defense industry has become depend-
ent on foreign sources for materials

Boeing Aerospace Company
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directed at these problems? [ think
there is a lot we can do—and must do.
Our efforts must be guided by current
policy or the policies need to be
changed to ensure proper emphasis.

DOD INITIATIVES
In the past, DOD policy did not ade-
quately address surge and mobilization
considerations during the entire acqui-
sition process. The Defense Science
Board indicated that there was a lack
of focus and emphasis within DOD on
industrial responsiveness and pre-
paredness,’® This deficiency has been
addressed and is receiving increased at-
tention. Dr. Richard D. Delauer,
Under Secretary of Defense for
Research and Engineering, established
a DOD Task Force to Improve the In-
dustrial Base. The task force recom-
mended changes to DOD policy, which
incorporated many of the recommen-
dations made in previous studies. The
new DODD 5000.1, dated March 29,
1982, contains guidance for consider-
ing industrial base issues. Also, DODI
5000.2, under revision at this time,
hopefully will incorporate additional
policy guidance. It is essential that all
appropriate documents reflect this em-
phasis. This includes, as a minimum,
@ DODD 5000.34, “Defense Production
Management”; 5000.38, “Defense Pro-
duction Readiness Reviews”; 7200.4,
“Full Funding of DOD Procurement
Programs”; and 4200.15, “Manufactur-
ing Technology Program.”

Electronic/Optical

Equipment
Test Equipment

Simulators

®
@ | @ | shies

@ | Weapons

Aluminum

@ | @ | Helicopters
. ‘ Submarines
o
‘ . Armored Vehicles

Asbestos

Beryllium

Cadmium

Chromium

Cobalt

. kolumbium

_ Copper

§ Magnesium

- Manganese

Mica

Molybdenum Another major action taken by OSD

was to draft and publish changed in-
dustrial preparedness defense guid-
ance. This guidance established clearly
defined industrial preparedness objec-
tives that can be used to increase the
capacity and responsiveness of the in-
dustrial base.

These initiatives are in the form of
policy guidance. As mentioned previ-
ously, the subject of industrial pre-
paredness touches many levels of gov-
ernment and civilian organizations.
Let’s get back to the prime focus of this
discussion, the PM and his office, and
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Source: Doty Associates, Inc., Study of Increasing Lead Times in Major Weapon Systems

Acquisition (1981).

and components. Japan has taken
almost half of the U.S. market for the
computer memory chip, and Japan is
posing a serious threat to the U.S.
semiconductor industry. Also, it was
observed by the HASC panel that ap-
proximately 90 percent of all assembly
work on U.S.-manufactured semicon-
ductor devices is being done offshore.’

What Can We Do?

The previous discussions brought
out some key factors concerning the
state of the defense industrial base. The
base is recognized as ailing and in need
of help. Now the question becomes:
What can the acquisition community
do to integrate into the national efforts

look at those actions that can and
should be taken now.

What the PM Can Do

The first thing a program manager
must do is genuinely recognize his
long-term mission to acquire for the
government a piece of equipment that
may have to be produced at increased
rates during a period of national crisis

Program Manager
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Material

Aluminum 8
Asbestos 85
Beryllium 0
Cadmium 66
Chromium 90
Cobalt 90
Columbium 100
Copper 13
Magnesium 0
Manganese 98
Mica (Sheet) 100
Molybderium 0
Nickel 77
Platinum 89
Tantalum 89
Titanium Rutile 100
Tungsten 59

——— | |

Us.

uU.s.

uU.s.

60 80 100

Canada, S. Africa

Canada, Mexico, Australia, Belgium, Luxembourg
S. Africa, U.S.S.R., S. Rhodesia, Turkey

Zaire, Belgium-Luxembourg, Zambia, Finland
Brazil, Thailand, Canada

Canada, Chile, Zambia, Peru

Brazil, Gabon, S. Africa
India, Brazil, Madagascar

Canada, Norway, New Caledonia, Dominican Republic
S. Africa, U.S.S.R., United Kingdom

Thailand, Canada, Brazil, Malaysia

Australia, Japan, India

Canada, Bolivia, Korea

Source: Report of the Defense Industrial Base Panel: “The Ailing Defense Industrial Base: Unready for Crisis.”

E INVENTORY vs.

Percent

Titanium Sponge
Tantalum (All Forms)
Cobalt

Columbium (All Forms)
Chromium (All Forms)

40 60 80 100

Source: U.S. Air Force, “The Air Force Systems Command Statement on
Defense Industrial Base Issues,” November 13, 1980, pp. 111-13.

or conflict. All too often the acquisi-
tion community considers only cost,
performance, schedule, and supporta-
bility in terms of today’s problems.
This is understandable as we face the
day-to-day situations that arise, but let
none of us forget why we are building
the equipment in the first place. The
acquisition community builds equip-
ment to pievent or fight a conflict.
Each day we must fight the battles of
cost, performance, schedule, and sup-
portability within the framework of
our overall long-range goal.

The PM must next understand the
industrial base with its problems and
vulnerabilities. This paper has pre-
sented some of the common and more
significant problems. Courses offered

at the Defense Systems Management
College in the Program Management
Course cover the industrial base, and
the press has given the subject wide
coverage. This understanding is essen-
tial, because industrial base problems
are affecting our programs now, espe-
cially in the areas of cost and schedule.
What is equally important is the effect
a weak industrial base will have on the
ability to surge or mobilize the par-
ticular system at some point in the
future. Thus, having recognized his
overall mission and having gained an
understanding of the industrial base,
the PM can take steps to improve the
posture of his system. These improve-
ments will have both short- and long-
term benefits.

The importance of good planning is
obvious, and the appeal here is to in-
clude surge and mobilization consider-
ations early in the program planning.
This is not limited to purely manu-
facturing considerations, but should
start with system requirements and
design.

Requirements form the basis for the
acquisition community undertaking
the development of a system. An RFP
is released that tells industry, among
other things, what the user needs and
establishes specs/standards and selec-
tion criteria. Producibility must be
adequately emphasized in the RFP to
include an emphasis on using readilt
available materials and components
that would reasonably be available in a
time of crisis. With the PM and in-
dustry recognizing the nature of the
potential problems, trade-offs will be
made early in the design. Producibility
will gain added emphasis if made a part
of source selection.

If problems are encountered in meer-
ing requirements vs. producibility, (e
user must be advised of the implica-
tions and alternatives. As an example,
if an engine, in order to meet require-
ments, must use a strategic metal, this
fact must be recognized. The con-
tractor should propose alternatives
with the final decision being reached
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by the PM and user. It wouid be bene-
ficial if the user were also well-versed
in the industrial base and the impli-
cations of relying on foreign material
or strategic metals. If the user isn’t well
versed, then it is up to the PM to
educate him.

User involvement is crucial in
another aspect. An early decision must
be made on whether to require surge
and mobilization capacity. A strategic
satellite system will have to be produci-
ble, but there may be no requirement
to surge the system. On the other end
of the spectrum are fighter aircraft and
tanks. Various contingency plans have
requirements for these systems and
many others, depending upon the
scenario. When the requirement for
surge and mobilization is defined early
on, the PM should consider how it can
be met from a system design stand-
point.

Should the design require the use of
critical materials, the PM has several
alternatives. He must ensure his higher
headquarters is aware of the material
requirements so that appropriate in-
dustrial preparedness planning can be
accomplished. The defense priority
system, defense materials system, and
the national stockpile are all affected
by program requirements. These
systems need improvement themselves
and initiatives have been identified at
the national level.

The PM can also use the labs or the
contractor to examine material sub-
stitutes. To date, the exotic alloys have
been used as required. Labs and con-
tractors need to work on substitutes
that would use materials the United
States could count on having during a
crisis. What is required is a search for
new alloys, not only because of per-
formance characteristics, but also from
an availability standpoint.

Implied in the previous discussions is
a knowledge by the PM of where the
materials and components for his
system come from. This will require
that the contractor know the status
down to the lowest supplier level. It
would not be sound to have a critical
component or material for a weapon
system with surge and mobilization re-
quirements manufactured in a country
that could easily be cut off as a sup-
plier.

Another area the PM can influence is
MANTECH. Recommendations on
future needs to achieve better pro-
ducibility and productivity can be sub-

hiA]

mitted. The PM can also work with the
contractor in the MANTECH area and
possibly provide contract incentives
for improvements. This initiative
would have short- and long-term bene-
fits. Productivity and quality could im-
prove, and the need for short-supply
labor skills could possibly be reduced. !

Also related to the manpower prob-
lem is the requirement that the PM
consider training during surge and
mobilization. This covers training re-
quired to increase production as well as
training to operate the system. The PM
needs to know how long it would take
to train the increased work force at the
contractor facility. This would be at
the prime and subcontractor levels,
depending upon what are considered to
be the pacing items. As mentioned
earlier, training requirements can be
lengthy for modern equipment manu-
facturing to close tolerances. As an ex-
ample, it would require approximately
12 months to train the additional work
force to reach 150 M-1 tanks per
month, 12

The PM must also consider training
of operations and support personnel.
The time it takes to train new person-
nel during a period of crisis must be
known and minimized. This is impor-
tant in system design and in the
development of the training system.
Good training devices that can also be
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The F-16 is produced at General
Dynamics’ Fort Worth plant.

used in a period of mobilization must
be developed.

In spite of the PM’s attention, prob-
lems may still arise that are beyond his
control in the area of surge and
mobilization. For example, funding for
facilitization may be not adequate,
long-lead items adversely impact on his
system, or critical materials have to be
used to meet requirements. In these
cases, the PM can only provide
decision-makers with the information
to assess the risk and make decisions.
There may be alternatives such as pre-
stocking long-lead items or critical
materials to ensure their availability.
Once again, however, the question of
funds will arise and can only be
answered when compared to risks.

Any actions a PM takes must be part
of an integrated effort. Previously
mentioned were the efforts at the na-
tional level and an overall lack of DOD
policy in the acquisition arena regard-
ing industrial preparedness. Depart-
ment of Defense policy changes must
be implemented to ensure industrial
preparedness as it relates to individual

programs.
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Conclusion

This paper has focused on the most
vita] link in the acquisition process, the
program manager. The industrial base
issues were developed to give the
reader an understanding of the prob-
lem and to develop an awareness of the
long-term producibility considera-
tions. The industrial base in the United
States is ailing for a number of reasons,
which were discussed. National initia-
tives are aimed at improving the situa-
tion. The PM can do his part by mak-
ing design trade-offs and doing ade-
quate planning early in the program to
facilitate producibility during surge or
mobilization. Department of Defense
policy needs to ensure that the entire
acquisition community is coordinated
and that necessary management and
budget decisions can be made. It is true
that the budget determines how much
facilitization, stockpiling, etc., can be
done. The PM, however, must ensure
that planning is done, that information
is provided, and that he influences
system design by making trade-offs
between performance and producibili-
ty.

The PM thus becomes a vital part of
an overall national effort to improve
our industrial base. More importantly,
he is developing a system that can be
produced in required quantities in
peace or in war.
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B Thayer Comments on Systems Acquisition W

we are going to make some mistakes
and have to retrench, we could cut 2
years off a major program. And there’s
a lot to be said, as all of you in uniform
know, for getting a system into the
hands of the operator where he can
figure out things to do with it that the
planners didn't think of.

Logistics Support

But 1 want to do all of this with a
high priority, which has been estab-
lished and which 1 fully support, on
readiness, sustainability, and training,
because regardless of what you put out
in the field, even if it is the finest piece
of equipment in the world, if you
haven't the right guys to run it, it's not
worth a damn!

(Continued from page 3.)

The Honorable W. Paul Thayer took
the oath of office as Deputy Secretary
of Defense on January 11. He replaces

Frank C. Carlucci, who resigned in
December 1982,

Mr. Thayer comes to the Depart-
ment of Defense from industry, where
he held high-level executive positions
for nearly 30 years.

He was Chairman of the Board and
Chief Executive Officer of LTV (Ling-
Temco-Vought) Corporation from 1970
until his appointment as Deputy Secre-
tary. He also served as Chairman of
the Chamber of Commerce of the
United States, and on the board of the
Business Roundtable.

After serving in the U.S. Naval Air
Corps during World War II in the
Pacific Theater, Thayer became a
TWA pilot briefly and then a commer-
cial test pilot for then Chance-Vought
Aircraft and Northrop. He joined the
corporate structure of Chance-Vought
in 1955 by becoming Vice President for
Sales and Services and a member of the
Board of Directors. He was promoted
to President of the reorganized (LTV)
Corporation in 1965 and Chairman of
the Board in 1970.

He attended the University of Kansas,
majoring in petroleum engineering.

The new deputy secretary is married
to the former Margery Schwartz, and
they have one daughter, Brynn.
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CONTRA

So, what does the

The Department of Defense (DOD)
must go to the private sector to obtain
its new products. 1t the private-sector
contractor doesn't pertorm, it is partic-
ularly troublesome to DOD because,
unlike an industrial buying tirm, it has
no capability to make a product in-
house. and has considerable ditticulty
moving to a new source. Moreover,
because DOD has critical deadlines
and buys relatively complex products
in relatively small lot sizes, and with
stringent quality requirements, the
problem of nonpertormance is all too
real.

Contractor Motivation

But beyond the question of whether
a tirm can perform is the question of
whether it will. Many government
managers charge that detense contrac-
tors are often not motivated to pertorm
well on a contract. To some. this may
seem like a strange allegation. The
firms did come forward to do the
work; they did agree to do it tor a
stated amount of money in a binding
contract. If they do not perform, they
stand to lose money, standing, and
reputation. Why, then,
would motivation to
perform be a problem?

To understand this phenomencn, we
must analyze the contractual relation-
ship between the government and the
contractor. In Figure 1, which is one
representation of the relationship, the
two parties are shown exchanging
behaviors—most prominently money
for performance—in a contract. Both
parties exhibit behavior that is a func-
tion of (1) their own objectives; (2) the
other party’s objectives; (3) their inter-
nal environment (factors that dictate

how the organization will react to the
external environment); and (4) the ex-
ternal environment.

The reason, therefore, that motiva-
tion is a salient issue in contract per-
formance is that the contract (i.e., gov-
ernment objectives) is just one set of
forces, albeit a primary one, that acts
on contract performance. All other
things being equal, a firm would, of
course. tend to perform on a contract it
had just signed. However, the firm has,
as a higher order, its own set ot objec-
tives and is tirst motivated to maximize
its own benefit-cost ratio.! A tirm may,
for example, find the ratio higher for
the pertormance of one contract than
for a second one in its plant at the ex-
pense of the second, or it may tind that
completing a government corntract
could threaten its survival. This
tendency to work
or not work on
a given contract is
urther moderated by
a firm's internal
and external
environ-
ments.

The values
of the firm's
management, or
the demands of
other customers,
affect such decisions.

These factors must be
considered in light of the
nature of the DOD contrac-
tual objectives—the work itself. When
a firm gets a DOD contract for a com-
plex new product and finds that sub-
stantial resources must be employed to
accomplish the contract objectives, the
start of a “motivational” problem may
be at hand.

Research Study

Because of speculation of such issues
as these, the Army Procurement Re-
search Office was tasked to undertake

really

Dr. Robert F. Williams

a study on contractor motivation.-
This study attempted to identify
motivational practices to improve con-
tractor pertormance. and constraints
on the use of these practices.

On the basis ot preliminary inter-
views and literature reviews, question-
naires were designed around the hv-
potheses tormed. Seven-point semantic
ditferential scales were used to gauge
response. For example:

“Rate the relative effectiveness in
vour tirm ot:

A. Award Fees:

VervStrong ___ . _
i ___:__ :VeryWeak:"”

Classification questions were used to
give more insights into the responses.
Open-ended questions asked for re-
sponses not contemplated in the
closed-end questions.

The government questionnaire was
mailed to a structured sample of Army
procurement personnel. The industrial
questionnaire was sent to members of
the National Security Industrial Asso-
ciation (NSIA). Rankings on the ele-
ments of the model (e.g.. incentives)
were made for each sample {govern-
ment and industry). The relative per-
ceived priorities of government objec-
tives, the relative effectiveness of gov-
ernment incentives, and so on, were
ranked by both government and indus-
try. Rankings were then made for the
various groupings in each sample (e.g.,
by type of organization or size of orga-
nization). Other analyses. such as the
correlation between contractor objec-
tives and effective incentives, were
made. Judgments were made on rela-
tive strengths and weaknesses of the

W Dr. Williams is Chief of the Test and
Evaluation Group. Army Procurement
Research Office. Fort Lee. Va. B
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want?

element responses (e.g., award fee vis-
a-vis incentive fee) for the two samples
(t-tests and ANOVA tests), and within
the various groupings. The strength of
response reliability was inferred from
the related response of similar group-
ings {(e.g., R&D organizations vs. orga-
nizations having R&D contract empha-
sis), and from responses to related
questions (e.g., profit as an objective
of a firm vs. profit as an incentive to
that firm). Findings from the literature,
interviews, and open-ended portions of
the questionnaire were introduced for
the model elements. Validity of the
questionnaire results was judged by
comparison to the results from these
other sources. Based on a synthesis of
all the findings, inferences toward the
hypotheses were made.

Defense Contractor Objectives

Contractor objectives have been the
sub,ect of numerous studies.®> Re-
searchers have found that firms have,
indeed, more objectives than just prof-
it. This. of course, is a main hypothesis
of this study—on a given contract, a
contractor could have any of a number
of objectives in mind; and the study
would seek to find out how to satisfy
the given objectives (assuming they are
not detrimental to the government’s in-
terests) in order to better complete the
contract. I should point out that the
study asked about contractual objec-
tives which, while drawn from, are not
necessarily the same as corporate ob-
jectives,

Table I shows the samples’ responses
on defense contractual objectives.
Government personnel perceived the
order of importance of industrial ob-
jectives to be (in very close order) prof-
it on sales, company survival, im-
proved cash flow, development of
dominant industry position, and return
on investment (ROI), These were fol-
lowed by company growth, and pro-

vide a good product. Public image was
perceived last.

Industry beliefs about its objectives
were quite different. Industry person-
nel felt that providing a good product
was by far the most important objec-
tive, followed by maintaining a long-
term continuing business relationship,
and then improved cash flow, profit,
and development of new capabilities.
Use excess capacity was the last-rated
objective, with public image next to
last. Profit and indirect profit objec-
tives were understandably near the top
here: but perhaps just as important,
government and industry personnel
differ significantly on five of the stated
objectives. Although industry said its
most important motive is to provide a
good product, the government per-
ceived this motive as far less impor-

tant. Industry felt a long-term business

relationship was far more important
than did government. Industry
considers the development
of new capabil-
ity to be more
important
than does the
government,

On the
other
hand, the
government
perceived
that using
excess
capacity was
much more
important to
industry than
industry expressed.
Company survival was perceived as a
stronger motive by government than
by industry. Again, the difference in
perceptions is worthy of study.

Although establishing a long-term
business relationship will be difficult in
view of current statutes in competition,
it is possible that industry’s desire to
provide a good product and develop
new capability can be better used in
government planning than is now
being done. The appeals to use excess

capacity, and to help companies sur-
vive will have to be used more selec-
tively.

There were also significant differ-
ences in various sub-groupings. Gov-
ernment managers perceived company
survival to be less important than did
non-managers. Research and develop-
ment activities saw the development of
new capability, maintaining a long-
term business relationship, and estab-
lishing a dominant industry position as
more important motives to industry
than did readiness activities. Organiza-
tions having technically competitive
contracts perceived a dominant posi-
tion as more of an industrial objective
than did other organizations. Organi-
zations dealing with small organiza-
tions perceived company survival and
the use of excess capacity as more im-
portant than did organizations dealing
with larger firms. Government activ-
ities emphasizing production contracts
saw profit and improved cash flow as
stronger motives than did R&D con-
tracting personnel. However, those
having R&D contracts found develop-
ment of new capability and dominant
industry position more important

to industry than did production
personnel. Government personnel

working with highly competitive

industry
perceived
establishing
a dominant
industry position as a
stre.ge motive Y.
Fa other gover.
ment personne..

the technical
competition they
dealt with, the higher the likelihood
government personnel perceived the
importance of the development of new
capability, development of a dominant
industry position, and establishment of
a long-term business relationship.

Small firms expressed far more con-
cern for company survival than did
larger firms. Growing firms expressed
a higher use for profit and ROI than

did rapidly growing and mature firms.
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Figure 1.CONTRACTUAL EXCHANGE
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CONTRACTOR
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ENVIRONMENT efc.)
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EXTERNAL Regulations, Poli-
ENVIRONMENT fics, efc.)
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) e e e e
Ofher Customers,

.

(Organization,
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Labor-intensive firms had the most
regard, balanced firms the second
most, and capital intensive firms the
least regard for providing a good prod-
uct, company survival, developing a
skilled work force, developing new
capability, establishing a long-term
business relationship, and improving
cash flow. Industrial and divisions
firms with more government business
expressed somewhat more utility for
company survival, company growth,
and improved cash flow than did other
firms. Firms with publicly held owner-
ship showed far more interest in com-
pany survival and development of a
skilled work force than did closely held
firms. Production firms selected use of
excess capacity as a stronger motive
than R&D firms did. Highly technical-

ly competitive tirms valued public
image more than did other firms.

While many of these relationships
are intuitively obvious or potentially
spurious, it is felt this list of findings
can be useful for buying strategy devel-
opment, and for suggestions toward
further research.

Government Incentives and
Disincentives

If an incentive is any practice that
will improve a contractor’s motivation
to perform, then the list of these prac-
tices is a long one. In the design of this
questionnaire, the most commonly
raised practices from the preliminary
research were chosen as response alter-
natives. Note that the list of 22 incen-

tives can be broken into the groupings
of contract type. contract provisions,
and extra contractual practices.: The
open-ended responses in the last part of
the questionnaire served to augment
the responses to the given list of alter-
natives.

Table Il summarizes the feelings
about the relative effectiveness of gov-
ernment incentives.

Government employees teel by far
that the most effective incentive is a
guarantee of future business for a firm,
followed by program continuity, then
profit, fair and equitable contracts,
and competition. Government emplo-
yees felt the weakest incentives were
non-monetary awards and perform-
ance bonds, followed by possibility of
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Objective

Good Product*

Company Survival**
Company Growth

Profit on Sales

Invested Capital

Public Image

Develop Workforce
Utilize Capacity*
Develop Capabilities**
Long-term Relationships*
Develop Dominant Position
Improve Cash Flow

*P .00 (Groups significantly different
**p 01 (Groups significantly different)

QQQP

As Perceived  As Percelved
by Sovernment by induetry
Empleyoss

2.90
2.43
2.84
2.4
2.76
4.1
3.28
3.34
3.33
3.12
2.74
2.66

7
(z).'.
(6)
(l)ttt
(‘)'Qt
2)
(9
an
(10)
(8)
(‘)i'.
(3)‘.'

.05 (Significantly different from éth and lower)
#P .025 (Signiticantly different from rest)

Employess

1.83
3.09
3.09
2.78
2.88
3.96
2.93
4.25
2.80
2.19
2.88
2.70

aw
"
7
(4)
(6)
()
(8)
(12)
(5)
(2)
(6)
)

High Profit

Award Fees***

Incentive Fee***

Multiple Incentive Fee**

Improved Cash Flow

Program Continvity**

Guarantee of Future Business
Long-term Funded Contract
Evaluation of Past Performance***
Capital Investment Protection
Non-monetary Awards
Government-funded Capital Investments
Competition

Withholding of Future Business
Monetary Loss for Poor Performance
Termination

Performance Bonds

Possibility of Competing Next Contract
Good Working Relationship**
Appropriate Contract Type**

Fair and Equitable Contract**
High-level Management Contract

Empioyees

2.64
4.01
3.66
4.19
2.64
2.9
2.06
2.50
3.74
3.10
4.89
3.46
2.80
3.40

(5)
Qa7

(18)
(4)
(2)
)+
(3)

(21

n

Omitted

4.20
4.89
3.1
.50
3.00
.78
3.9

(19
1)

(16)

*P .0001 (Significantly different from those below)

by industry

2.34
3.23
3.09
.27
2.4
1.89
1.88
2.48
3.12
3.00
5.26
3.93
3.00
3.29
.5
n
4.08
2.90
2.58
2,04
1.87
3.57

(s)

(6)
(3)#
(2)#
(7

(22)
(20)

e)
9
(2v)

(O
4
Qa7

default, multiple incentives, award
fees, and “jawboning.” ("Monetary
Loss for Poor Performance” was omit-
ted from the government question-
naire, but this incentive has historically
been a low-rated alternative in govern-
ment buying.)

Industry felt the four strongest in-
centives were a fair and equitable con-
tract, guarantee of future business,
program continuity, and appropriate
contract type. Profit, improved cash
flow, and long-term funded contracts
were next in importance. Industry indi-
cated the lowest regard tor non-mone-
tary awards and performance bonds,
followed by government-funded
capital investment, possibility of de-
fault, monetary loss for poor perform-
ance, and “jawboning."”

Industry and government personnel
disagreed on the effectiveness of 8 of
the 21 factors compared. Industry felt
the following were significantly more
effective than did the government:
award fees, incentive fees, multiple-
incentive fees, program continuity,
evaluation of past performance, good
working relationship with government
personnel, appropriate contract, and
fair and equitable contract type. The
government felt somewhat more
strongly that government-funded capi-
tal investment was more important. In-
dustry’s low response on monetary loss
for poor performance is suspect (and
worthy of more research) because of its
own heavy use of the technique.s

Industry and government personnel
agreed that future business (long-term
profit) and high profit on a contract
and cash flow (short-term profit) are
effective incentives. There was also
agreement that non-monetary awards,
possibility of default, performance
bonds, and “jawboning” are relatively
ineffective, One might think that, be-
cause of the perceived strength of pro-
gram continuity, the threat of default
would be a strong motivator. Appar-
ently, default is a “paper tiger” to all
but very small businesses. Because per-
formance bonds are largely a construc-
tion technique, they may not have
“scored” well through lack of under-
standing. Most importantly, perhaps
the government should re-evaluate the
eight incentives that industry felt were
more effective (award fees, incentive
fees, multiple-incentive fees, program

**p 001 (Groups significantly ditferent) continuity, evaluation of past perform-
P .01 (Groups significantly ditferent) ance, good working relationship with
P 025 (Significantly different from 5th and below) government personnel, appropriate
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contract. and tair and equitable con-
tract type) and the one industry felt
was less ettective (monetary loss for
poor performance).

The contract itselt is the subject of
tive ot the incentives. Incentive (even
multiple incentives) and award fees
were seen as ettective by industry in
- spite ot studies that show little empiri-
cal evidence of this ettectiveness. As
the Council ot Detense and Space In-
dustry Associations (CODSIA) ques-
tionnaire results indicate, however,
this ettectiveness is dependent on how
well these complex pricing arrange-
ments are structured.® This interpreta-
tion is supported by industry’s stronger
teeling about appropriate contract type
and tair and equitable contracts. In
sum. it seems industry will be moti-
vated by better contracts with better
pricing arrangements from govern-
ment. Another area seen by govern-
ment personnel as a potentially good
motivator and by industry as perfectly
legitimate is the use of past perform-
ance. The Air Force is the leading serv-
ice in using past performance as
contractor-award criteria.” Even
though the government perceives pro-
gram continuity as important, industry
cited it as being more important. The
potential for this incentive has to be
tempered by the attendant loss of le-
verage by the government and, of
course, the lack of mechanisms to en-
sure this continuity.

Significant differences were found in
perceived effectiveness of incentives
among the groupings of both samples.
In the government sample, R&D activ-
ities felt that incentive fees, program
continuity, guarantee of future busi-
ness, government-funded capital in-
vestment, and the possibility of with-
holding future business (marginally)
were more effective than did readiness
activities. Offices emphasizing techni-
cally competitive contracts felt fair and
equitable contracts and “jawboning”
less effective than did other offices. Of-
fices dealing with small firms scored
evaluation of past performance, possi-
bility of default (as predicted by pre-
vious research), and appropriate con-
tract types higher in effectiveness than
did offices dealing with large firms. Of-
fices with R&D contracts felt more
strongly about the perceived effective-
ness of competition than did those with
production contracts. Those with pro-
duction contracts more often empha-
sized profit and possibility of default.
Government personnel dealing with

more price competition featured the ef-
fectiveness of muitiple incentives, pos-
sibility of termination, and “jaw-
boning.” Government personnel with
higher technical competition perceived
a higher regard by industry for compe-
tition, threat of competition, and good
working relationship with industry.
One unexplained difference was that
government personnel who deal with
technical competition scored the threat
of default higher than those involved
either in no technical competition, or
in a high degree of technical competi-
tion.

Incentives
and award fees
were seen as
effective in spite of
the lack of

evidence.

The industry sample also displayed
interesting differences among groups.
Smaller firms expressed more concern
with program continuity and evalua-
tion of past performance. Smaller divi-
sions emphasized profit and a good
working relationship with government
personnel. Larger divisions were im-
pressed with multiple incentives, long-
term funded contracts, government-
funded capital investment, and the
possibility of competition. Low- to
medium-technology firms showed
more concern for evaluation of past
performance and a good working rela-
tionship with government personnel
than did high-technology firms. The
questionnaire figures on firms experi-
encing different levels of growth were
somewhat ambiguous: Although
slower-growth firms appear to have
more regard for incentive fees,
intermediate-growth firms appear to
emphasize improved cash flow and ap-
propriate contract type more than do
rapidly growing and mature firms.
Capital-intensive and labor-intensive
firms showed many differences. Labor-
intensive firms (relative to balanced
capital- and labor-intensity firms) felt
the following were more effective:
award fees, incentive fees, multiple in-
centives, improved cash flow, long-
term funded contracts, evaluation of
past performance, non-monetary

awards, and withholding of future
business. Balanced-intensity firms had
more interest in government-funded
capital investment than did labor- or
capital-intensive firms. Firms with
more government business reacted
more to the possibility of withholding
government business. Divisions with
much government business thought
more of award fees, incentive fees,
multiple-incentive fees, improved cash
flow (marginally), non-monetary
awards, possibility of withholding
tuture business, appropriate contract
type, and “jawboning.” Closely held
ownership was more responsive (than
publicly held) to improved cash flow,
program continuity, possibility of
withholding future business, perform-
ance bonds, good working relationship
with government personnel, and fair
and equitable contracts. Attention to
non-monetary awards increased with
the degree of price competition. Firms
in a highly technically competitive in-
dustry held more regard for award
fees, multiple-incentive fees, improved
cash flow (marginally), capitai invest-
ment protection, and competition than
did less-competitive firms. Again,
there are too many findings for indivi-
dual treatment, but this list does serve
to suggest buying strategy and areas
for further research.

Another alternative for assessing the
perceived effectiveness of various gov-
ernment incentives is to correlate the
responses of two samples on incentives
with the responses on contractor objec-
tives; that is, some industries expres-
sing a high rating for a certain motive
also have high utility for certain incen-
tives. If the government knows a firm
has this motive, then it might employ
those incentives that correlate with it.

Table III summarizes the higher cor-
relations for the government sample;
Table IV for the industry sample. Only
these top correlations (Rs) with a P less
than .01 (that R is not zero) are used.

The tables show quite a difference of
opinion on which incentive is effective
with various objectives. In the main,
the contractor responses make more in-
tuitive sense. For example, industry
data indicate that those firms that have
“provided a good product” as a leading
objective will respond well to evalua-
tion of past performance, capital in-
vestment protection, non-monetary
awards, competition, possibility of
withholding future business, and a
good workng relationship with the
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government. These responses are more
realistic than the government’s high re-
sponses on improved cash flow and

program  continuity. Perhaps
industry’s responses are better here be-
cause they are based on actual industry
reaction; government responses are
based on perceived industry reaction.
Consequently, Table IV is probably of
more use in selecting incentives; on the
other hand, government perceptions in
Table III should be given more in-
vestigation, because they can lead to
poor choices of incentives.

Conclusions about Contractor
Motivation

What, then, does the defense con-
tractor want? There is no simple an-
swer. Many may point out that while it
is not difficult for an organizational en-
tity to articulate a set of goals, it is
quite another matter to perceive the
“real” values of that organization.

We have tried to look at the issue in
two ways—what industry says its ob-
jectives are, and which government in-
centives it says it will respond to. Ac-
tually, the two sets of responses match
fairly well. Industry’s top-rated objec-
tives are to provide a good product (by
far the highest) and to maintain long-
term continuing business relationships.
These objectives indicate more concern
about long-term profit objectives than
do the objectives rated third and
fourth, improve cash flow and profit
on sales, the nearer-term concerns.
This is consistent with the top-ranked
government incentives of guarantee of
future business and program continu-
ity, significantly ahead of the next
ranking of high profit and improved
cash flow. The other two top-ranked
incentives, appropriate contract type
and fair and equitable contract, also
rank ahead of short-term profit in-
dicators, and express the immediate
concern for a straight-forward contrac-
tual relationship.

On the other end of the spectrum, in-
dustry gave lowest rankings to the
probably more negatively connoted re-
sponses, enhance public image and uti-
lize excess capacity. These rankings
track with the last-ranked incentive,
non-monetary awards. There appears
to be insensitivity to the other lowest-
i ked incentives, government-funded
ce, ial investments and performance
bonds, techniques this group may be
unfamiliar with. Apparently, industry
does not “want” the things not readily
translatable into profit impact.

Only three industry groupings show
consistently wide differences in their
responses—by manufacturing process,
by division government business, and
by ownership percentages. The differ-
ences in their environments must make
the capital-intensive firm value dif-
ferent things than the labor-intensive
firm; the large-government-business
division values different things from
the small-government-business divi-
sion, and a publicly owned firm differs
from the privately-owned firm. Gov-
ernment buyers should use these di-
stinctions. More surprising was the
finding that firms do not differ signifi-
cantly by size or technology, or
whether they deal in R&D or produc-
tion.

Apparently,
industry
does not “want”
the things
not readily
translatable into
profit impact.

Government buyers tend to have
ambiguous perceptions of the same ob-
jectives or wants in defense contrac-
tors. In terms of contractor objectives,
they perceive profit on sales and im-
prove cash flow, the short-term profit
indicators, to be significantly higher
than the longer-term profit indicators,
provide a good product and establish a
long-term relationship. This is the
exact opposite of the industry rank-
ings. Government personnel indicate
that longer-term profit incentives are
the three most important incentives of
the list of 22, followed by short-term
profit incentives. This match with in-
dustry is impressive, but overall there
was disagreement of about 40 percent
(13/34) on the combined objectives
and incentives between the govern-
ment and industry. From this we may
conclude that the government is not
quite sure what industry wants.

Suggested Actions

Defense buyers should generally as-
sume that the three most pressing con-
cerns of the contractor are long-term
profit, short-term profit, and fair and
appropriate contract formations. The
first concern implies that the buyer
should express interest in the contrac-

tor's continuity of business, much as
industrial buyers do with their ven-
dors. This interest can take the form of
multiyear contracts and options, as
well as increased attention to identify-
ing the firm as a respected and valued
defense contractor, not as a formless
entity that happened to get a contract.
This identification suggests the in-
creased usage of past performance as
an award criterion, a legitimate tech-
nique to indicate the rewards for those
defense contractors who perform well.
In making closer inter-organizational
ties, the government must also tailor
appropriate contracts to the extent pos-
sible with appropriate profit targets.

Although this approach is consistent
with study findings, high-level govern-
ment objectives to increase competi-
tion and maximize the obligation of
contract dollars will make it a difficult
one to pursue. The government should
be aware that these objectives, if not
thoughtfully planned for, can work
against the objective of contractor mo-
tivation by fostering hurried, imper-
sonal, and discontinuous contractual
relationships. Inadequate procurement
resources also jeopardize the ability to
foster positive relationships.

Buyers should take advantage of the
relationships shown in Tables I-IV to
tailor individual motivation strategies.
Full-blown strategies can be developed
from Table IV if the objectives of the
leading contractor are known. Buyers
should look for the most useful moti-
vation distinctions among contractors
on the basis of capital (vs. labor) inten-
sity, percentage of government busi-
ness (at the division level), and owner-
ship (public vs. private).

Marketers for firms doing business
with DOD must become aware of their
firms' individual contractual objectives
as well as overall corporate objectives,
and the potential for match-up with the
government's objectives on a given
purchase. They must become con-
scious of what the firm as an entity will
respond to and the perception the gov-
ernment has of what the firm will re-
spond to. In other words, those who
could sell to DOD (and the rest of the
federal government) must communi-
cate to the government buyer how they
can best exchange behaviors to mutual-
ly satisfy contractual objectives.

More specific buying research is
needed on: (1) Unconventional incen-
tives not contemplated in this article,
particularly those incentives now pro-
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hibited by regulation and statute (there
is evidence that tax arrangements, use
of surplus government materiel, gov-
ernment management assistance, and
other such opportunities for contrac-
tual exchange could be effective in en-
hancing contractual performance);
(2) the increased use of performance
bonds and monetary loss for poor per-
formance as incentives (the study re-
sults were ambiguous on these topics);
(3) flowing down incentives to
workers on the defense production line
{current incentives appeal primarily to
executives, e.g., profit); and (4) evalu-
ation of the relieving of constraints on
the use of various incentives.ll
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An Army colonel and a Navy cap-
tain, both graduates of DSMC's Pro-
gram Management Course, and two
Air Force program management teams
are recipients of the 1982 Secretary of
Defense Superior Management Award.

Colonel Ronald K. Andreson, USA,
a graduate of PMC 73-1, and Captain
Robert M. Wellborn, Jr., USN, a grad-
uate of PMC 76-2, along with the Air
Force recipients, were presented the
awards by then Deputy Secretary of
Defense Frank C. Carlucci on Decem-
ber 29.

First presented in mid-1982, the Sec-
retary of Defense Superior Manage-
ment Award is designed to recognize
superior management involving imple-
mentation of the Defense Acquisition
Improvement Program initiatives. it is
presented to individual program mana-
gers and program management teams
in each of the services. Winners are
judged by criteria that include excep-
tional management of a logistics/
acquisition program for one year; suc-
cess in pursuit of their mission in asso-
ciation with industries, the public, and
government agencies; and develop-
ment of a system or idea that results in
monetary savings or more effective
support for operational forces.

Colonel Andreson is Project Mana-
ger for the Army’s UH-60 Black Hawk
Helicopter program. He was cited for
his “superb analytical and decision-
making skills which enabled him to

PMC Graduates Among Four Receiving
SECDEF Superior Management Award

maximize commonality and to reduce
costs among the UH-60 systems.” An-
dreson successfully implemented six of
the Acquisition Improvement Program
initiatives. Of particular note among
Colonel Andreson’s achievements is
work in the multiyear procurement
area that has resulted in a potential
savings of $82 million,

Captain Wellborn is Project Mana-
ger for the Navy's Advanced Light-
weight Torpedo Program. Wellborn is
credited with restructuring a troubled
program to follow principles outlined
in a number of the Acquisition Im-
provement Program initiatives and
turning it into a “showcase” program.
(The Advanced Lightweight Torpedo
Program is one of three Navy pro-
grams selected for participation in the
Department of Defense demonstration
project reflecting the three AIP initia-
tives dealing with systems support and
readiness, contractor incentives to im-
prove reliability and support, and im-
proved reliability and support for ex-
pedited programs.)

Chief Master Sergeant Douglas C.
Tutcher of the Warner Robins Air Lo-
gistics Center and the program man-
agement team managing the AN/
USM-464 Countermeasures Test Set
(CTS) are winners from the Air Force
Logistics Command. The CTS is an ur-
gently required test station that stimu-
lates electronic warfare threats and
tests the operational capabilities of the

aircraft’s countermeasures systems. In-
novative management strategy is al-
lowing this system to be fielded this
year instead of 1985, as originally
planned. The CTS team has managed
this $300 million program in a “superi-
or manner, without a single schedule
delay.”

The Air Force Systems Command's
Defense Satellite Communications Sys-
tems Program Office was the other Air
Force awardee. The citation read in
part: “During this period, multiyear
procurement plans were developed and
approved for the procurement of seven
satellites with estimated savings of
over $55 million. The program has suc-
cessfully applied the economic buy
quantity concept to advance buy parts
procurement for which a $36.8 million
Value Engineering Award was earned
in fiscal year 1982. Productivity and
learning curve analyses were used ef-
fectively in negotiating the first four
DSCS Il production satellites, result-
ing in a savings of over $31.2 million.
Through the use of a careful blend of
profit, cost and performance incen-
tives, award fees, and other provi-
sions, contractor attention to reliabili-
ty and readiness has been insured. Ad-
ditionally, the first DSCS III satellite
was placed into geosynchronous orbit
on 30 October 1982 together with a
DSCS 11 in an unprecedented combina-
tion of four “firsts.” W
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PERSONNEL MANAGEMENT

The Program Management Office—

WHO'S REALLY RUNNING
THE SHOW?

Major Hayward P. Ladner, USAF

Program management is defined in the context of DOD
Directive 5000.1 as a concept for the technical and business
management of a complex weapons system acquisition. The
directive has also provided the following major tenets: (1) a
single responsible manager; (2) responsibility and authority
vested in the program manager; (3) minimum layers of
authority between the program manager and his component
head; and (4) tenure of the program manager long enough
to be effective. That single individual will be given responsi-
bility for the management of a program throughout its ac-
quisition. This individual, the program manager, has total
responsibility and authority over all technical and business
aspects of the program. The program manager must ensure
that his program is properly funded, planned in detail,
technically achievable, and completed on schedule, and that
it satisfies an established military need. In this process, he
must deal with many diverse organizations. He manages
people assigned directly to his program office, coordinates
with functional organizations supporting his program,
satisfies reporting requirements up his chain of command,

and interfaces with other military services when required.
His most important task is making sure that the program
objectives in the terms of cost, schedule, and technical re-
quirements are accomplished by his contractors or by in-
house agencies.

The essence of the program manager’s role is to be the
agent of the service in the management of the systems ac-
quisition process to focus the authority and responsibility of
the service for running the program. He must be the major
force for propelling the system through its evolution. An
analogy of the role of the program manager would be to
that of the general manager of a company. The general

” manager is whatever is needed to move the affairs of the

business. He does one thing at a time and another thing at
another time; whatever is most needed at the moment to
achieve his objectives. However, a general manager is not a
routine doer of any particular job. There are other mana-
gers charged with the doing. But the general manager sees to
it that what he wants is done and what he wants is a har-
mony of things done so that his objectives are achieved. The
role implies reliance on others to do the work, but it also im-
plies controlling and coordinating the work so that no one
aspect dominates others to the detriment of the whole.

Another role the PM must assume, though controversial,
is the role of advocate or the marketeer for his program. As
one program manager put it, “The program manager’s main
job is to make the program look good. I don’'t mean fake it. |
mean to be on top of the program, to anticipate what the
boss expects, what the budget people expect, what OSD ex-
pects, and even what Congress expects.” The image of an
energetic, and capably managed program is a great asset in
recruiting the right peoplie for the program office and in ob-
taining the right kind of support from functional organiza-
tions. The morale and success of the program office staff are
largely a reflection of that image. A good image results in
cooperation, and a poor image results in constant struggling
to get what is needed. If the program manager does not do
his job well, not only in managing it but in “selling” it, he
may lose his job. Worse yet, a needed program may be
eliminated because of adverse publicity or a lack of strong
support.

Another role the program manager must assume is the
direct interface with the customer, the user. The user may

Author's Note: | want to express my thanks to those pro-
gram managers and deputy program managers whose can-
did remarks made this paper possible.
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not be the direct source of the system requirements, and
may be represented by a requirements activity. In that
event, the program manager has two customers and a more
complex problem of coordination. The whole purpose of
weapons systems development is to satisfy the user’s need.
The program manager has to face the fact that he may have
an unhappy customer from the beginning. Moreover, the
customer will become even more unhappy when the prob-
lems that inevitably arise during development force him to
retreat further from the system capability he wants. Trade-
offs will have to be made throughout the development proc-
ess. Since the user is a customer, he must participate in the
trade-off decisions. If the program manager attempts to
make the decisions unilaterally for the customer, he is court-
ing disaster. When the program manager is required to in-
terface directly with the user, this is definitely a time pull for
the program manager.

Many of the activities of the program manager take him
away from the office on temporary duty (TDY). In fact, a
1974 study of the way one program manager spent his duty
time revealed that 60 to 70 percent of that time was spent on
TDY. This is not an exceptional case. Many program mana-
gers spend more than half their time dealing with people and
agencies outside the program office. Yet, they also are
responsible for the day-to-day operation of the office. How
can the PM run his office when he spends almost half his
time away from it?7 One answer may be found in the second
in command—the deputy program manager. As one pro-
gram manager stated:

During the last year | was TDY 136 days out of ap-
proximately 220 work days. Now, you know the pro-
gram office could not have functioned had [ not had a
super deputy. He ran the program as much, on a time
basis, as I did. So, I really think the deputy is a sur-
rogate in terms of a replacement or stand-in for the
program manager.

This paper looks briefly at the roles, responsibilities, and
importance of the deputy program manager. In preparation
of the paper, about 20 PMs and deputy PMs were inter-
viewed. Their responses give some insight into the real as
well as the perceived roles of the deputy program manager.

Corporate Memory

The Army and Navy have established almost all their
deputy PM positions as civilian. The Air Force, although it
has maintained a mix of both military and civilian deputies
and in some major programs has established dual-deputy
positions—one civilian and one military—the move in the
Air Force tends to be toward the employment of a larger
percentage of civilian deputies.

Usually, the deputy has more longevity on a program
than the program manager, especially if he is a civilian.
Then, they can be a valuable corporate memory resource.
The following sentiments reflect the opinion of several of
the PMs interviewed:

I like civilian deputies because they have usually
been in the command for a number of years and prob-
ably have been on a certain program through several
program managers. Corporate memory and continui-
ty are of prime importance when a new program man-
ager is assigned. The deputy can provide for a smooth
transition. Since he normally has command longevity,
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he generally knows the command structure and has es-
tablished working relationships with critical func-
tional organizations.

Corporate Style

One civilian deputy program manager felt he offered
more than corporate memory. He stated:

I have been a deputy to six program managers prior
to this assignment. | have only been here 1 year, and |
don’t know nearly as much about this airplane system
as the boss. I probably won't know as much as his
eventual replacement, but I do know how program
managers succeed and fail. It's very likely that his re-
placement will come from an operational unit and be
inexperienced in being a program manager. I think [
can help him adopt styles and techniques that other
project managers have used with success. My last boss
was a super salesman, and he had phenomenal mar-
keting techniques. | introduced a lot of them to my
present boss. He has improved his marketing style as a
consequence of the many things I've exposed him to.
Some of them he liked; most of them just didn't suit
his style, so he discarded them. We just had a big pre-
sentation and | could see some of my old boss’ style in
his style, which was radically different from his last
briefing.

Business Manager

With the program manager being TDY much of the time,
the deputy must assume the majority of business manage-
ment of the program management office. The following is
one deputy’s view of the business manager’s role.

The project manager does tend to be a Mr. Qutside;
he's interfacing with the generals and admirals and, to
a large degree, with congressmen, senators, and their
staffs, whereas the deputy project manager, at least in
this office, does tend to be a Mr. Inside, interfacing
with the people within the command—primarily inter-
facing with people at the prime contractor’s or subcon-
tractor’s facilities on business matters. The deputy
project manager is really the business manager.
Chances are he'll be here longer; most deputy project
managers will be thcre longer than the project mana-
ger, so they tend to have the historical background or
the business historical background of the project.

Another deputy had this view of the deputy’s role as the
business manager.

Most of the people, to my knowledge, who become
deputy project managers are technical types. Inherent-
ly, they are interested in solving the technical and
financial problems, because they go hand in hand.
However, when you get to the deputy level, from our
experience in this command, you wind up managing
the internal workings of a program office, directing
and coordinating all the personnel actions, which is
the least satisfying, I think, to the guy who has a
strong technical background. I think there must be a
way to give more opportunity for the deputy to be-
come involved with the decision process on the techni-
cal side. And that becomes a sore point. | think in a lot
of cases the PMs are too prone to shove all the ad-
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ministrative responsibilities on the deputy and keep all
of the activities that require technical inputs and that
require presentations, almost what you might call PR
work, to themselves. In the long run, if the split is
defined that the deputy doesn’t get involved in
technical activities and decisions because he's
overloaded with administrative details, the program
will lose something in continuity.

Another deputy echoed these sentiments:

The project manager has a real problem. The depu-
ty is highly capable and probably could do the job,
given the right set of circumstances, as well as the PM.
Yet, the PM has areas that he can't get involved in that
are extremely important, and he also recognizes that
he has limited resources. For example, why have both
the PM and the deputy gone to meetings, or both gone
to presentations, when the PM can split the activity
and have the deputy concentrate on some of these
other areas while the PM concentrates on the ones that
are PR. The PM makes the decision to give the deputy
things that are important but are not things that prob-
ably would enhance the PM'’s career.

Qualifications and Training

During the interviews, the opinions of the program mana-
gers and deputies were much the same on the qualifications
and training. They agreed that the deputy should be
technically oriented but very strong in management. The
training for deputies ranges from short acquisition courses
to 1-year programs at Harvard.

One deputy PM stated:

The deputy must have a technical background in
order to be able to make decisions that are in the best
interests of a project, particularly when responding to
the requirements of the project in the absence of the
project manager. There's no question about that. He
has to have a good background in management, and
that is something that is going to have to be taught
over the years and with particular training. [ think
anybody who's slated to be a deputy in a project man-
agement office should, at some point in his career, be
sent out for advanced training, and I'm not talking
about short courses. I'm talking about a course—at
least a year long and at some of the good schools,
MIT, or Harvard, or Wharton School of Business—or
one of those courses that would allow him to get a
broad background in management that ties the re-
quirements for running a project to requirements for
running the personnel side of the house and the re-
quirements for integrating all that with the financial
responsibilities. I think he also should be a resident at
a plant operation for at least a year.

Compatibility

Whenever a program office is being staffed, or when
either the deputy or the program manager is being selected,
compatibility between the PM and the deputy should be a
prime consideration. One deputy stated it quite simply.

I truly believe that every “merger” of bringing a mil-
itary program manager and a civilian deputy together
should be done to ensure compatibility. Because if the
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team is compatible, the program will succeed, but if
the team is not compatible, the program will be doom-
ed over time.

Conclusions

The deputy program manager—Mr. Inside—is probably
the most misunderstood individual in the program office. In
many ways, being a deputy is a lot tougher than being a
PM, because the deputy has to support the PM's policies,
and frequently on hot programs with the PM gone much of
the time the deputy must really walk a tightrope between
what he thinks should be done on the program and what is
being committed by the program manager during the
various meetings while on TDY. By the very nature of the
job, the deputy program manager can't always attend all of
the discussion that drives the PM. Increasingly though, par-
ticularly on big programs, the position of the deputy has
become far more important because the new challenge for
the deputy seems to be that he has to not only run the in-
ternal program, but that he frequently has to go out and ex-
tinguish fires, especially with contractors. Also, because of
the demands of the program manager's briefing schedule, he
frequently has to present high-level briefings himself. So the
deputy has all the challenges of a program mana-
ger—without the visibility.

The most important task for the deputy program mana-
ger is the management of human resources within the pro-
gram management office. The program management office
personnel are the medium for getting work accomplished. If
people are to function at peak efficiency, they must be fine-
tuned. The deputy program manager should know the fine-
tuning procedures for his people. In addition, the deputy
program manager must accomplish program objectives
through the project team. This requires a knowledge of each
individual within the office. His subordinates must feel that
the deputy has confidence in their judgment. Therefore, he
must be equipped to judiciously select and skillfully apply
the tools of management. The deputy program manager is
constantly involved in organizing, planning, controlling,
coordinating, and leading. These elements are all inter-
related and must be evaluated in terms of total organization
objectives. The deputy communicates leadership by
maintaining a balance between individual motivation and
project-office efficiency. The deputy program manager has
to have not only knowledge, but decision-making and social
sensitivity. These elements are mandatory for effective
management by the deputy program manager. Knowledge
is a prime input in the deputy program manager’s decision-
making process. He must have a clear understanding of
management principles. In addition, he must also com-
prehend the weapon systems acquisition process.

The deputy program manager should not necessarily be
strong technically. The deputy has to complement the per-
sonality and the skills of the program manager The job of
program manager is big enough that no one person can real-
ly capture all of the skills necessary to do the job totally
alone. So the deputy selection should be based first on
whether or not the deputy’s experience compiements that of
the program manager and the other key members of the
team. The deputy should have all of the skills of the pro-
gram manager. The deputy should be looked upon as the
person whose opportunity to manage a major program
hasn’t come up yet.l
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The International Financial Structure

and Its Impact on the Program Manager
Major (P) T. E. Peoples, USA

The health of the international financial structure is the sub-
ject of a great deal of contemporary debate. To many, its
relative condition in today's world is likened to that f the
Ottoman Empire in its region prior to the outbreak of World
War |—the sick man of Europe. Others see the current wave of
rescheduling (see glossary) based on individual national liquid-
ity as a routine or, at worst, a bump in the path resulting from
temporarily escalated interest rates.

Commentary on today’s conditions comes from all sectors:
participants, analysts, and government officials. Walter
Wriston, Chairman of Citicorp, claims to be unconcerned; he
maintains that fears for the structure are not warranted, because
sovereign nations don’t go broke.! Senator Henry Jackson has
called on the United States and other major powers to take con-
certed action to restore confidence in “the credit worthiness of
banks.”? Bank analyst George Salem of Bache & Company is
amazed that bank stocks are experiencing a spectacular resur-
gence in the midst of an international banking crisis that two

that might not survive.? Irwin L, Kellner, Senior Vice President
and Economist at Manufacturers Hanover Trust, lays blame for
the rumors at the door of the financial press. His position is that
through printing the hearsay it becomes self-fulfilling prophecy.?

I;—
/ l\’g///’m,((g}///,/m’\\\\‘///‘ﬂ/& months ago had analysts in government compiling lists of banks
WA !ﬁ“\—u’_\'-—::;,/j D

In the view of the Department of Defense program manager,
is this claimed fragility of the international financial structure,
this liquidity crisis, a cause for concern over future problems in
major weapon system acquisition programs? In order to arrive
at a position on this issue, one must ask three additional ques-
tions.

—What is the cause of the current financial situation and its
attendant debate?

—Are international banking and western governments justly
criticized regarding extension of credit to lesser-developed coun-
tries (LDC) and the Communist Economic Consortium (COM-
ECON) members with inadequate risk analysis (or none at all)?

—What program impacts could result from creditor nation
defaults and/or international lending institution failure?
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The Causes

The causes of the current interna-
tional financial situation can be found
in two areas. The first, and without
question the principal cause, was the
separation of oil from the general
grouping of commodities in 1973 and
its subsequent massive rise in price.
The lesser-developed nations simply
could not continue domestic programs
and acquire essential energy with inter-
nally generated economic surplus.
They were forced to expand the use of
credits to cover all requirements. The
second cause, massive LDC industriali-
zation and COMECON reindustriali-
zation as a subset of detente, placed the
western world in the position of having
to finance industrial and high-tech
sales to those nations in order to ensure
international market share. As a result,
net liabilities, in current dollars, to
western banks for COMECON rose
from $9 billion in 1973 to $80 billion at
the beginning of 1981.5 Among non-
oil-producing LDCs a total of $600
billion is owed, 60 percent to commer-
cial banks. Latin America alone ac-
counts for $250 billion. Mexico,
though an oil producer, is counted in at
$80 billion, Brazil at $40 billion, and
Argentina at $37 billion.®

Nine major U.S. banks (Bank of
America, Chase Manhattan, Citicorp,
Manufacturers Hanover, Bankers
Trust, Chemical, First Chicago, Con-
tinental Illinois, and Morgan
Guarantee) currently have $62 billion
outstanding in loans to COMECON
and lesser-developed countries. That
figure represents 240 percent of total
bank capital. Internationally, $300
billion of the $600 billion outstanding
is due in the next 3 years. For the nine
American banks, loan service receipts
next year represent 150 percent of total
profits for 1981.7 Estimates today in-
dicate that 90 percent of current bor-

rowings are being used to service old
debts.®

The U.S. Government is not escap-
ing the general exposure problem suf-
fered by the commercial banks. Like
many other governments, it must
guarantee loans for the purchase of
U.S.-made military hardware. The
General Accounting Office (GAO)
reports Department of Defense
guaranteed credits from the U.S.
Treasury (primarily through the
Federal Financing Bank), which
customer nations have used to finance
hardware purchases, will probably be
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$18.9 billion by the end ot FY 1983. As
of February 1982, 13 customer nations
were technically in default: Bolivia,
Nicaragua, Ethiopia, Costa Rica, El
Salvador, Liberia, Senegal, Tunisia,
Zaire, Lebanon, Morocco, Sudan, and
Turkey. The programs they bought
under had 30-year terms, but included
a 10-year grace period in which only
interest was due. To illustrate the dif-
ficulty debt service alone can create for
an LDC, one has only to look at Israel
and Egypt. Egypt will be paying $1.2
billion in total annual interest by 1989.
Israel is not far behind, with total cur-
rent interest payments of $910 million
annually. None of the customer coun-
tries is an industrial power, let alone a
net exporter.’

As of February 1982,
13 customer nations
were technically in

default.

The COMECON situation is particu-
larly dangerous. Near default in
Poland and Rumania has dammed the
flow of western credits to COMECON.
As stated previously, $80 billion re-
mains outstanding. Trade with the
Eastern Bloc, excepting Russia and
Bulgaria, is on a cash or cash cover (in
buyer bank) basis. Russia has been able
to sustain 45-day cash terms. Tiny
Bulgaria is the only Eastern Bloc nation
with a decent credit rating. Proof of
cash deposits in her internal accounts is
not required for external purchase.
Barter has become the prime means of
trade. Cash payments are made for
goods, but they are turned over in
hours or, at most, days through in-
tricate exchanges of goods. Barter
cartels in London, Munich, and
Lausanne are thriving on Eastern Bloc
business.

Payments being made on Eastern
Bloc debt service appear to be flowing
as a result of massive Russian sales on
the gold market, her only source of
hard currency. The other members of

Major (P) Peoples is assigned to the
Munitions Division, Office of the
Deputy Chief of Staff for Research.
Development, and Acquisition, Head-
quarters, Department of the Army. He
is a graduate of PMC 82-2.
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COMECON (less Bulgaria) show nega-
tive net trade balances and are unable
to cover debt service.

The Positions

Bank and government officials,
while aware of the serious nature of the
financial squeeze on the international
market, point to two solutions and
profess total confidence in both. The
first is the Basel Pact.

The Basel Pact dates to 1974 and is a
private accord, the details of which
never have been made public. What is
public is the general guideline that the
industrial world's central banks, the
Federal Reserve, the Bundesbank, and
the Bank of England will intervene if a
bank from their countries should show
signs of failure.! They will step in and
act as the lender of last resort. The
theory is good. Its intent is to provide
confidence in the structure, but in prac-
tice it leaves much to be desired. There
are over 15,000 banks playing in the in-
ternational market. Many are owned
in one country, exist in another, and
do business in still others. The problem
develops when (1) the country of
ownership has no central bank, or
(2) the central bank refuses “coverage
because business is conducted solely
off shore. "2 Still more difficulty ensues
after the central banks solve an initial
cash-flow problem such as that which
developed recently as a result of Mex-
ico's illiquidity. Mexico avoided
default and the banks were saved, but
then Mexico, or any LDC involved, is
faced with doing business with the In-
ternational Monetary Fund (IMF). The
fund will provide credits and deposits,
but in return demands that the country
get its financial house in order.!* The
requirements are usually stringent
economic policy implementation, a dif-
ficult pill to swallow after a decade of
unstructured credit spending.

The second solution to national illi-
quidity, a convenient avoidance of the
word default, is to reschedule the debt.
Formal default must be avoided at all
cost. For a nation to default would
mean exclusion from the marketplace
for a lengthy period. The creditor com-
mercial banks would fail, and the
structure would collapse for lack of
confidence. Rescheduling avoids these
disagreeable outcomes. It also supports
the thesis that sovereign natiors don't
go bankrupt.}

Simply put, when a nation is in
default the banks in jeopardy simply
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renegotiate the loan terms. The result is
a good loan on the bank books vice a
write-off, and at least some cash flow
where there was none before. The bank
stays in business and the country can
usually negot:ate from strength for
reduced rates due owing to its de facto
control of the bank’s exposure. Mex-
ico, with $80 billion in debt. did
precisely that.

Rescheduling is on the upsurge. The
Overseas Development Council stu-
died the problem and maintains that in
the period 1975 to 1981, 25 reschedul-
ings for 14 LDCs took place as opposed
to 30 for 11 countries in the 18 years
prior. Total arrearage rose from $500
million to $5.5 billion during the later
time period.'s

Rescheduling can be called credit
program stretch out. The banks see it
as a means of corporate survival. The
LDCs, faced with ballooning debt serv-
ice growth, consider it a natural event
in the business cycle.'

Rescheduling has other costs in addi-
tion to late and reduced bank profits.
The banks and governments have at
last been forced to begin risk analysis
of borrowing nations. The results have
been as many had predicted. The
Economist estimates that 45 percent of
exports to COMECON this year are
under producer government guarantee.
The LDCs are being frozen out.”

The Impacts

In reviewing what has been
presented thus far, the impact of a
weakened international financial struc-
ture on the DOD program manager be-
gins to come into view. If a major col-
lapse of confidence in the international
financial structure should occur, the
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program manager of a major system
would be faced with immediate pro-
gram instability.

Foreign military sales generated
from industrial nations as well as LDCs
would certainly be truncated, if not
canceled outright. Congress, given its
current political composition, might
feel compelled to withdraw further
loan guarantee/extension authority.
Commercial off-shore sales by pro-
gram contractors would certainly suf-
fer with a resultant increase in over-
head and direct labor rates following a
business base reduction and lay-offs of
junior employees. Planned research,
development, test, and evaluation cost
recovery from FMS sales would not be
forthcoming. Interest rates, if borrow-
ing were to continue, would rise
dramatically causing the low margin
contractor to move into a net loss posi-
tion.

The program manager, whether in
development or production, whether
he’s holding a fixed-price or cost con-
tract, would be forced by circum-
stances to prepare for renegotiation of
his outstanding contracts. Many
multinational programs currently have
provisions in contracts that require
new negotiations in these circum-
stances, e.g., AWACS.

Program funding would take on
even greater importance. Cost in-
creases, under no one’s control, would
have to be reflected in a revised Five
Year Defense Plan. Costs of an imme-
diate nature would have to be covered
by reprogramming and supplemental
appropriations.

Congress would be faced with a pri-
oritization of programs in the defense
arena in juxtaposition with domestic
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program actions of overriding concern.
The Department of Defense would no
doubt prioritize in the program objec-
tive memorandum (POM), but issues
of this magnitude ultimately are de-
cided in the political forum. Program
stretch-out, authorized acquisition ob-
jective reduction, or termination
would be the only probable alter-
natives for all but the most important
systems.

In summary, it would appear fair to
say that the existing exposure of com-
mercial banks and industrial govern-
ments in the international financial
market is of crucial concern to DOD
program managers. International fund-
ing data is readily available in-house
and in the financ:al press. Publications
such as the Su:i-vey of Current Business,
published monthly by the Department
of Commerce; The International Finan-
cial Statistics Monthly and Annual,
from the L. M.F.; and The World Bank
Statistical Year Book are prime
sources. Dailies and periodicals are
worthwhile as well: The New York
Times, The Washington Post. The
Economist. The Wall Street Journal
The International Herald Tribune, and
journals such as The American Eco-
nomic Review all provide excellent
background and up-to-date fund data.

Prudent observation of overall
trends and tracking of customer nation
financial position would pay off hand-
somely for a PM. He could either avoid
business with high-risk countries that
lack strong political backing. or ensure
that decision- and policy-makers in
DOD and members of the Congress are
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well aware of potential program im-
pacts should a nation default that has
strong political support but is ex-
hibiting weak financial position.

Preliminary analysis of impact,
given available business base data on
the program prime contractor and his
suppliers and subcontractors, would be
relatively simple. Sources include cor-
porate annual reports, Standard &
Poor's Stock Report, Moody's In-
dustrial Manual (annual}, Wall Street
Transcripts, Aerospace Facts & Figures
(annual), and the FINANDAS Data
Bank, which can be accessed using the
Air Force Systems Command’s Copper
Impact System.

Anticipation of problems through
research and analysis could well mean
survival, rather than termination, dur-
ing financial crisis for a program criti-
cal to national defense.l
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FEEDBACK

Dear Sir:

With regard to Louise Becker’s article [ “Military Comput-
ers in Transition: Standards and Strategy”] in the Autumn
1982 issue of Concepts, she includes in her definition of in-
tzroperability the interchangeability of parts. The approved
definition of interoperability relating to computers and au-
tomatic data processing deals with the ability of computers
to communicate meaningfully with one another. She should
make reference to Federal Standard 1037, or to the second
definition in Joint Chiefs of Staff Publication 1 (which
follows): “The condition achieved among communications
electronics systems or items of communications-electronics
equipment when information or services can be exchanged
directly and satistactorily between them and/or their users.
The degree of interoperability should be defined when refer-
ring to specific cases.”

Some further definition may be required to permit the de-
velopment of a standard for interoperability. While there is
no consensus on the further delineation of a definition, I
have several observations on the components of interopera-
bility which may aid in understanding it.

The first component of interoperability is compatibility,
which describes the ability of two systems and/or equip-
ment to communicate. It includes the message formats, the
coding scheme of messages, the communication protocols
used, and the actual electrical interfaces. This component
consists of qualities which are binary in nature. Compatibil-
ity either exists or it doesn’t. Messages either mean the same
thing to the sender and receiver or they don't. The act of
communications requires a communications channel which
leads to the next component.

The second component relates to the transmission times
for messages through whatever medium/media might be
used, and the utilization of the available bandwidth in these
various media. This second component involves the encod-
ing efficiency of the information being transferred, the en-
coding redundancy with regard to error correction/detec-
tion, the command/control codes incorporated in the
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message stream to utilize the medium/media, the effects of
the scrambling devices (if used) and the resultant error rate
available to the communications-electronics system using
the channel. This component involves information theory
for its evaluation.

Finally, Mr. Grady Banister (Technical Director, U.S.
Army Electronic Proving Ground) suggests that the third
component relates the use made of the transmitted informa-
tion and the utility of the transmitted information to the ac-
complishment of the mission of the two communications-
electronics systems interchanging data. This component re-
quires the investigation of operational effectiveness for its
evaluation.

An enormous amount of work in the message compatibil-
ity field was called interoperability, but this work has not
covered the complete field. This brief description does not
encompass the total field of interoperability, but it does pro-
vide a foundation on which to base a more detailed under-
standing.

John W. Shaver

Electronics Engineer

MAINSITE Project Office

Attn: STEEP-MS

U.S. Army Electronic Proving Ground
Fort Huachuca, Arizona 85613

(602) 538-7651 or Autovon 879-7651

. |
Don't Forget the DSS Survey

The November-December 1982 Program Manager in-
cluded a DSMC/AIRMICS decision support systems (DSS)
survey. The text accompanying the survey discussed a
possible DSS conference to be held in Washington, D.C., in
the fall of 1983 and asked readers interested in such a con-
ference and in improving methods of exchanging informa-
tion on DSS to complete the survey and return it to DSMC.
Readers who are interested but have not returned the survey
are urged to do so as soon as possible.l
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AIP ACTION 6:

Budget to
Most Likely Cost

Major Gary ]. Jungwirth, USAF
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Action 6 of the Acquisition Improve-
ment Program, Budget to Most Likely
Cost, must be viewed with the other 31
improvement actions if we are to un-
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The philosophy of realism repre-
sented by the initiative to Budget to
Most Likely Cost is also reflected in a
number of the other AIP actions.

A quick review of these initiatives
will demonstrate the realism theme and
some actions necessary to achieve it:

1. Management Principles—im-
proved long-range planning and realis-
tic budgeting and full funding.

4. Increased Program Stability in
the Acquisition Process—fully funding
R&D and procurement.

8. Assure Appropriate Contract
Type—realistic assessment of contrac-
tor and government risk.

11. Incorporate the Use of Budgeted
Funds for Technological Risk—deal
with uncertainty.

12. Provide Adequate Front-End
Funding for Test Hardware.

18. Budgeting Weapon Systems for
Inflation—to more realistically portray
program cost.

19. Forecasting of Business Base
Condition at Major Defense Plants.

20. Improve the Source Selection
Process—added emphasis on schedule
realism, cost credibility.

22. Provide More Appropriate
Design to Cost Goals—to provide ef-
fective incentives.

Clearly, the synergistic effect of these
initiatives will go a long way toward
achieving realism. The importance of
realism is that it will lead to program
stability, and in turn lead to improved
efficiency and lower costs.

Combating Optimism

To implement Action 6, we must ad-
dress two problems—real optimism
and intentional buying-in. Studies on
cost growth show the following causes:
economic inflation, quantity changes,
estimating changes, schedule changes,
support changes, engineering changes,
and other changes. Optimism may in-
fluence any or all inputs needed to pro-
duce a cost estimate and will contribute
to the cost growth registered in each of
these cause categories. For Action 6 to
be fully implemented, acquisition
managers at all levels must realize that
beyond cost, we may be optimistic on

B Major Jungwirth is the Assistant
Chief, Reliability Division, Ballistic
Missile Office, Norton AFB, Calif. He
is a graduate of PMC 82-2.8
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performance, schedule, quantity, pro-
duction rate, facilitization, inflation,
or risk. The secret to developing the
realistic cost estimate is in accurately
determining the inputs. As expressed in
the world of computers, with garbage
in, you will get garbage out. This may
be an obvious point, but it is often
overlooked in addressing most likely
cost. On the other hand, intentional
optimism, known as “buying-in,” is an
attempt to game the acquisition pro-
cess—get a foot in the door during
development and make up the dif-
ference later in production. The most

likely cost estimate is tempered by
management judgment as to “what will
sell” or “what will win.” These ad-
justed cost estimates are seen in both
contractor’s proposals and in DOD
budgets. What can be done to manage
optimism and buying-in problems that
are basically judgmental and political?

Many things are being done. All of
the initiatives reviewed at the begin-
ning will help in budgeting to most
likely cost. What follows is an evalua-
tion of what is being done in selected
areas and my suggestions for further
action. We will first look at what can
be done to manage the problems from
within DOD and then what can be
done to control contractor contribu-
tion to the problems.

Planning for the Unplanned

The first thing that must be done is
to recognize the problem and plan for
it. Planned management reserves and
budgeting for risks are, in effect, an in-
surance policy that anticipates an over-
run and provides resources to handle
it. I think Action 15, Funding Flexibil-
ity, is another attempt to manage an
overrun with minimum disruption to
the program affected, or to other pro-
grams. The reserve strategy is a good
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one and has long been used in industry.
One area we could improve is in under-
standing the sensitivity of our cost
estimates to changes in schedule, quan-
tity, or support. When we find high
sensitivity we should at least be alert to
it and, if possible, plan a more conser-
vative approach. The draft of DODI
5000.2 (April 9, 1982) has some think-
ing along these lines, but ! think it
should go farther by requiring (1) that
the sources of the point estimate uncer-
tainties be identified, and (2) that
strategies be developed to handle them.

Rewarding Realism

Another effort that is now under
way is intended to instill the Budget to
Most Likely Cost philosophy into the
DOD acquisition community. The first
step of education and policy publica-
tion is continuing. Even more impor-
tant is the process of developing peo-
ple’s perceptions of upper manage-
ment’s seriousness in supporting this
initiative. These perceptions will be in-
fluenced by how DOD leaders and the
Congress react to the realistic or
unrealistic estimates provided by the
services. Will realistic estimates and
programs be supported, or will pro-
grams be killed in favor of other pro-
grams attempting to buy-in? Universal
acceptance of the philosophy of real-
ism can only be achieved by consistent
support of the leadership.

Independent Cost Estimates

Other actions being taken are aimed
at discovering and avoiding optimistic
cost estimates. This is being done
through the vehicle of independent cost
estimates. A new policy (DepSecDef
Memorandum dated May 19, 1982) re-
quires that selected programs use in-
dependent cost estimates (ICEs) in ad-
dition to the PM's cost estimate in
developing the program budget. The
higher of the two estimates is to be
used in the budget submission unless
sufficient rationale can be provided for
using the lower. Letting a non-advo-
cate third party assess the program cost
can keep optimism out of the cost
estimate, but only if the ICE is based
on an independent assessment of all the
factors that make up the program cost.
Performance, schedule, quantity, pro-
duction rate, facilitization, inflation,
and risk must all be independently
determined to truly weed out all
sources of optimism. This comprechen-
sive third-party assessment could be
termed an independent program esti-
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mate, since it measures and forecasts
technical performance, schedule per-
formance, and production readiness to
develop the cost estimate. To minimize
the expense and management attention
that these ICEs will require, they
should only be used for the critical pro-
gram phases where cost-growth risk is
high.

To instill cost-estimating discipline,
we can go one step beyond the ICE by
providing a feedback loop to the serv-
ices’ cost-estimating offices. Historical
track records of the independent and
government estimating agencies should
be monitored to help establish account-
ability for and credibility of the
estimate. The ICE and government cost
estimate should be maintained in the
DOD cost data bank. These cost esti-
mates can then later be compared to
the actual costs reported through the
contractor cost data reporting system.
These actual costs are already stored in
the cost data bank, so half of the work
to implement this idea is already done.
Cost-estimating accuracy trends could
be developed and provided to the serv-
ices to help them discover and elimi-
nate the optimism in their cost-estimat-
ing procedures. The intent of this feed-
back is to help the services improve
their estimates. The big brother, IG
syndrome should be avoided. People
can learn to beat any system. Remem-
ber, our goal is to strive for
knowledge, honesty, and realism in
our cost estimates.

The above actions by the govern-
ment will not in themselves be enough
to implement Action 6. As was so elo-
quently stated in the June 29, 1982,
Report of the Acquisition Improve-
ment Steering Group:

“Cost growth is best controlled
before it happens—after it afflicts a
system, we can only measure the im-
pact and attempt to limit it.”

Buying-In

I believe the same is true for buying-
in. We must develop better ways to in-
fluence the contractor’s decision to in-
itiate a buy-in. Typically, a buy-in
decision is made during development
in the anticipation of recovery on the
follow-on production contracts. If the
development and production efforts
were tied closely together, a buy-in
would be more difficult. For example,
if development and production were
conducted under a single contract, as a
total package, for a fixed price, a buy-
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in would not be possible. Because of
the size and risk of DOD programs, we
could never hope to negotiate this type
of arrangement for a major system.
But, 1 think there are ways (1) to
strengthen the cost incentives on cur-
rent performance, and (2) to incen-
tivize future performance so that a
buy-in may not make sense to a con-
tractor.

Many FSD contracts are CPIF with
the maximum fee for an underrun
limited to 15 percent by a regulatory
limit. If this fee were significantly
higher, a contractor may be less likely
to buy-in and thus pass up a chance for
a current high return. I think he would
be motivated to set a realistic target
cost and strive to achieve the high
return associated with an underrun.

This could be easily implemented.
First, the 15 percent limit should be
changed (or waived) so that it is not
applicable to cost underrun perform-
ance. Secondly, the underrun share
ratio should allow the contractor at
least an equal share of the cost savings
due to the overrun. This incentive, by
itself, probably will not totally protect
against buy-ins, so we need to go fur-
ther.

Transition to Production

The next area where incentives are
needed is to provide a better transition
from development to production. One
area being worked is to improve the
design to unit production cost
(DTUPC) incer*'ves so that they are
based on actual costs experienced in
production (Action No. 22). Addi-
tionally, the initiative to Increase Com-
petition (No. 32) could discourage a
buy-in by maintaining competition up
to and during production. I think the
strategy of low-rate initial production
(LRIP) as part of the development con-
tract would also discourage buying-in.
LRIP would allow us to estimate full
production costs directly from actual
production experience. This does not
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prevent a cost growth, but at Jeast it
provides an early warning and a firmer
basis for making a full production deci-
sion. If the contractor understood that
the ultimate full-production decision
would be based on the cost results ob-
tained in LRIP, he would be motivated
in two ways. First, it would tend to
discourage a buy-in since he knows
that he will have to actually demon-
strate that the production cost goals
are achievable before the full produc-
tion decision is made. Secondly, he
would place more emphasis on the pro-
ducibility costs during the develop-
ment process in an effort to keep the
production costs under control. LRIP
also has benefits in competitive situa-
tions. For example, if two contractors
are competing for a production con-
tract with follow-on, unpriced produc-
tion options, the LRIP would prevent a
contractor from buying-in on the first-
year requirements because we have ac-
tual cost history to compare with his
cost estimate.

Rewarding Performance

Better rewards for good cost
performance on production contracts
are also needed if we are to meet our
cost goals. We can motivate the con-
tractor to improve manufacturing pro-
ductivity by providing an award fee
under the current-year contract. This
award would be based on the contrac-
tor’s efforts to develop and implement
efficiency improvements in his manu-
facturing processes. We should also
allow him a share of the savings
achieved on future follow-on con-
tracts. This is similar to the value
engineering approach used for moti-
vating design efficiencies. If these pro-
ductivity rewards were, in turn, biased
by the ratio of DTUPC to actual unit-
production cost, it would discourage a
DTUPC buy-in. The best, but often
overlooked, feature of these contract
incentives is that they do not add any
additional costs to the program.

No Simple Answer

The key factor that needs to be kept
in mind is that no single action in only
one phase of the program will be able
to do the cost control job. Many dif-
ferent actions and contract incentives
in all phases of the program will need
to be used to achieve the desired
strategy and results. None of our new,
or our old, ways of doing business is a
panacea, but each will contribute in
some way to overall cost stability.ll
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INSIDE DSMC

A longtime DSMC employee, Mrs.
Anne Pearson, has received special
recognition from the Office of the
Army Deputy Chief of Staff for Per-
sonnel (DCSPER). She was among six
Army employees officially commended
for outstanding performance in sup-
port of the General Officer Manage-
ment Office during 1982.

Mrs. Pearson, who is the senior
Education Technician in the Office of
the Registrar, was specifically com-
mended for her support of Army
general officers attending DSMC's
Systems Acquisition Management
(SAMj Course for General/Flag Of-

ficers.

the General Officer
Office provides the

Each year
Management

DCSPER with names of individuals
who have supported its activities. The
1982 winners were selected from a long
list of candidates from throughout the
Army.

Wilbur V. Arnold is a professor ot
engineering management in the
Technical Management Department,
School of Systems Acquisition Educa-
tion. Before joining DSMC, Mr.
Arnold was associated for 30 years
with Goodyear Aerospace Corpora-
tion. He received a B.S.C.E. degree
from Case Western Reserve University,
and an M.B.A. degree from Kent State
University.

Arnold Hayles

Dr. Robert Hayles is a professor of
human resources management in the
Policy and Organization Management
Department, School of Systems Ac-
quisition Education. He is on a 2-year
loan from the Office of Naval Re-
search. Dr. Hayles holds a B.A. degree
in psychology with a chemistry minor
from the University of Kansas, an
M.A. degree in social psychology, also
from the University of Kansas, and a
Ph.D in psychology, University of Col-
orado.
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Anne Pearson Cited by Army DCSPER

Lieutenant General M. R. Thurman,
the incumbent DCSPER, wrote
Brigadier General Benjamin J.
Pellegrini, DSMC Commandant:

“Although | recognize that many
people at the Defense Systems Manage-
ment College do great things every day
for the Army, one individual who per-
forms yeoman service for the General
Officer Management Office deserves
special recognition. Please present the
attached certificate to Mrs. Anne
Pearson with my compliments and
thanks."”

The citation read as follows:

“Mrs. Anne Pearson is officially
commended for her outstanding per-
formance of duty in support of the
Army's General Officer Corps in the
area of military executive level educa-
tion and associated administrative sup-
port rendered to the Army students
attending the Systems Acquisition
Management Course. Mrs. Pearson’s

PEOPLE ON THE M

Coffman Pentz

Kathryn Coffman is a cataloguer in
the Information Center. Her last
assignment was at Fort Lee, Va., where
she was a reference librarian. Ms,
Coffman holds a B.A. degree in history
from Mary Washington College,
Fredericksburg, Va., and an M.L.S.
degree from the University of
Maryland.

Lieutenant Colonel William H.
Pentz, USA, is an instructor of acquisi-
tion management in the Technical
Management Department, School of
Systems Acquisition Education. His
previous assignment was at HQ DAR-
COM, where he was Chief of the Pro-
duction Branch, Procurement and Pro-
duction Directorate. Lieutenant Colonel
Pentz received a B.A. degree in eco-
nomics from the University of Notre
Dame, and an M.A. degree in public
administration from the University of
Oklahoma.

43

T e e - cam e abe. . . .

Brigadier General Pellegrini presents
Mrs. Pearson her DCSPER certificate
during a February awards cermony at
the College.

prompt, efficierit, and professional
service in this sensitive area stands in
tribute to her loyalty and dedication.”

Mrs. Pearson joined the DSMC staff
on June 15, 1971. Only one other staff
member can boast of more longevity at
the College.

OVE

Waldron

Frank J. Waldron has joined the Col-
lege staff as a computer systems
analyst in the Acquisition Management
Laboratory, School of Systems Acqui-
sition Education. He comes to DSMC
from the National Guard Computer
Center, Falls Church, Va.

Staff losses:

Lieutenant Colonel William ].
Smith, USAF, Director, Program
Management Course, to Norton AFB,
Calif.

Lieutenant (j.g.) Carolyn A. L.
Jamison, USN, Policy and Organiza-
tion Management Department, to
Naval Electronic Command, Washing-
ton Navy Yard.

PO1 Keno Powell, USN, Duplicat-
ing Division, to Norfolk, Va.

Sergeant Carmen Hughes, USA,
Supply and Procurement Division.

Janet Mills, Office of the Registrar.

Ruth Crismond, Business Manage-

ment Department.
March-April 1983
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“Reform 88"

A Program to Improve Government Operations

{Editor’s Note: This is the second ar-
ticle in the series by Professor Acker of
our research staff. The first article ap-
peared in the January/February issue
of the Program Manager.)

One of the principal goals of the
“Reform 88" program is to streamline
the operations of the federal govern-
ment so that it functions in a more
businesslike manner. Edwin Meese III,
counselor to the President, and chair-
man pro tem of the Cabinet Council on
Management and Administration, in-
dicated at the start of this program last
September that meeting the objectives
of the program is “one of the highest
priorities of this administration.”

Programs of this nature have failed
in the past. The government has con-
tinued to grow, to cost more, to be-
come more complex, and to take
longer to get things done. Of course the
members of the Reagan administration
recognize that there were failures in the
past. But this did not deter them from
trying again. After each new or
changed policy resulting from this pro-
gram is announced, the Cabinet Coun-
cil intends to keep tabs on the depart-
ment and agency actions to ensure
proper implementation of the policy.

It is the intent of the White House to
automate some of the data flow pre-
senting '‘progress-to-date” in the
implementation of the policies—
devised by teams supporting the
Cabinet Council—and approved by
the president. Unfortunately, the task
will take time—perhaps as many as 6
years.

There will be some procurement
projects under Reform 88. The
Regulatory Reform project headed by
Vice President George Bush will be one
of them.

The Cabinet Council on Manage-
ment and Administration expects to re-
ceive hundreds of recommendations
for action from the Presidential Private
Sector Survey on Cost Control which
was completed last year. The group
that conducted the survey has been
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referred to as the Grace Commission
because it was chaired by ]. Peter
Grace, chairman of W. R. Grace Com-
pany. In addition to the recommenda-
tions of the Grace Commission, de-
partment and agency “hot line” opera-
tors are receiving calls every day urg-
ing investigators to follow up on leads
covering waste and illegal practices in
the government. More than 40 percent
of the calls being received appear to
have some substance for audit or in-
vestigation, and about 30 percent in-
volve an allegation of wrongdoing.

The General Accounting Office
(GAO), which mans the oldest hot
line, receives about 70 calls on the hot
line every working day. In addition to
hot-line follow up, the GAO has made
vulnerability assessments of depart-
ment and agency programs during the
past several years. The objective of
these assessments has been to deter-
mine whether the departments or agen-
cies have adequate accounting and op-
erational or management controls to
prevent or discourage further waste,
fraud, or abuse. As used here, waste is
the incurring of unnecessary costs as a
result of deficient practices, systems, or
controls. Fraud is the obtaining of
something of value, unlawfully,
through willful misrepresentation.
Abuse involves a variety of excessive
services or program violations, and im-
proper practices not involving pro-
secutable fraud. Experience has shown
that the loss caused by waste is far
greater than the loss attributable to
fraud.

Joseph Wright, deputy director of
the Office of Management and Budget
(OMB), believes the government needs
a better financial management and ac-
counting system. He points out that we
do not have any automated bill-
collection system in the government.
The inspectors general have been
upgraded in importance; however, for
the most part, the IGs do manual
auditing. Wright also points out that
the government doesn’t have a good
management information system.

4

e ——c—— et - -

1983 - 400-918 - 8l4/827

Before the information available at any
given time is compiled and moved up
the organizational line to the president,
it is out of date.

The goal of Reform 88 is to seek
inter-agency improvements. Some of
the changes that could be made quick-
ly. such as issuing cash-flow quarterly
reports, have been made. The tough
ones are still to be dealt with. It is an-
ticipated that there will be resistance to
some of the changes resulting from the
Reform 88 program. However, if the
program continues to receive top-level
attention, it is anticipated that the peo-
ple in the organizations affected will be
responsibe to the new or revised
policies.

At this time, the momentum of the
Reform 88 program favors accomplish-
ment of the objectives established by
the Reagan administration in
September 1982; i.e., to implement an
administrative on-line communication
system between the White House and
the Cabinet departments, to review
and trim central agency regulations, to
implement cost-saving projects, to in-
ventory agency management systems
and promote the sharing of the systems
considered to be good, and to develop
both short- and long-range goals for
improving the management of govern-
ment operations. Meese said at the
start of the Reform 88 program that
this administration would like to leave
the American people “a federal govern-
ment operating in a businesslike man-
ner.” This is a noble objective we all
should support.

I
More Cards and Questions

We recently sent cards to all our
readers asking you to verify that you
want to continue receiving Program
Manager. The card also asked for
status information and whether you
had attended a DSMC course. If you
have not returned the card, please do
so. If you did not receive a card, write
or call and we will send you one.
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