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The CENTER FOR NAVAL ANALYSES i5a non profit Federal Contract
Research Center (FCRC) that traces its origins to 1942, when the
Anti-Submarine Warfare Operations Research Group was ereated to help defeat
the U-boats. CNA's current efforts for the Navy and Marine Corps range widely,
from support of training and testing activities in the fleet to the evaluation of
future technologies, forces, and strategies for top-level decision-makers in
Washington. Research is conducted mainly in CNA’s four line divisions: Naval
Warfare Operations; Naval Planning, Manpower, and Logisties, Marine Corps
Programs; and Field Operations. CNA's rescarch program is shaped in consulta-
tion with the Department of the Navy’s Policy Council for CNA| which is chaired
by the Assistant Secretary of the Navy for Research, Engineering and Systems

Under CNA’s matrix organization, the expertise that enables the divisions to do
relevant and timely analyses of high quality is developed through six research
departments: Air Warfare, Surface Warfare, Submarine and Antisubmarine
Warfare, Amphibious and Land Warfare, Policy and Resources, and Information
Sciences. The departments support methodological research, provide training
and carcer development opportunities in the various specialties, and perform
quality-control functions.

CN A’z professional staff numbers 180, Of the professional staff, 90 percent hold
advanced degrees and about half have served as CNA field representatives. On
average, members of the professional staff have 10 vears’ experience in defense
analysis The experience of the civilian staff is augmented by that of the 18
Naval otficers who are assigned to work in CNA's rescarch program

In 1983, following a competition amony several institutions, the Department of
the Navy selected the Hudson Institute 1o manage CNA.

The Hudson Institute, founded in 1961 by the late Herman Kahn, is a non profit
organization dedicated to the examination of eritical issues of policy in the public
interest. The Institute serves as a research bridge between organizations that
may be too close to problems to analyvze them objectively (e g, government
agencies) and those that may be too far removed to evaluate them effectively (e g |
academic institutions)

Hudson's studies cover a wide variety of global, national, regional, and local
issues, from narrowly professional concerns to problems common to an entire
industry, country, or group of nations. There are five basic areas of study at the
Hudson Institute national security and international order, energy and natural
rexources, American domestic issues, economic issues, and studies of the future
Hudzon's most enduring concentration has been in the areas of national ~ecurity
policy and arms control The Institute’s more recent studies have focu-cdon
military technology, mobilization, protracted war, Sovietand Furopean trondsin
nationid secarity pohicy, and the changing role of the U8 Navy
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Foreword

Fliscal Year 1984 marked a new
beginning for the Center for Naval
Analyses. Atthe start of the year,
CNA became a division of Hudson
Institute. By the end of the year,
CNA had made significant progress
toward Hudson’s main goals for it,
which are to:

® Quickly respond to the vital
analytical needs of the Navy and
Marine Corps

® Develop and maintain the
expertise needed to respond with
research of the highest quality.

The essay in part [ of this report
expands on this philosophy: several
practical steps have been taken to
implement it. For example, com-
munication between CNA's top
management and the senior civilian
and uniformed leaders of the Navy
and Marine Corps is at an all-time
high. This exchange of ideas has
significantly improved CNA’s ability
to respond to the services’ analytical
needs and priorities. These inter
actions are paralleled by more
frequent consultations between CNA
analysts and their immediate clients
in the Navy and Marine Corps. These
consultations generate constant
feedback, which ensures the
relevance and realism of CNA's work.
The sample of results in part II gives

'''''''''

only a hint of the many ways CNA
analysts helped the Navy and Marine
Corps come to grips with critical
issuesin FY 1984.

A new research planning process,
worked out with the Navy and Marine
Corps, has helped improve both the
quality and relevance of CNA’s work.
The new process, described in partIII,
differs from the old one in two major
respects. First, a new 12-month plan
is prepared every quarter. Asa
result, near-term goals are con-
tinuously updated to reflect progress
and revised priorities, while longer-
term goals and commitments are kept
in view. Second, CNA initiates the
plan, to preserve continuity of effort
and to ensure that commitments can
be backed by expertise. The final
details of the plan, of course, are
worked out with the Navy and Marine
Corps. Moreover, CNA solicits ideas
directly from the services, and the
CNA staff members who contribute to
the plan draw, in turn, on their
contacts in the services.

To foster the expertise needed to
execute the research plan, Hudson
revised CNA’s organization after a
detailed review by a special team of
experts in naval matters, analysis,
and management. A key component
of the new organization, described in
part IV, is the research department.
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Each of our six departments
specializes in a particular warfare or
support function. Through project
work and a new training program, the
departments’ experienced analysts
impart to new analysts their working
knowledge of the operations, systems,
and forces of the Navy and Marine
Corps.

Much of that kiiowledge has been
gained through CNA's field program,
also described in part IV. A mainstay
of the organization since its begin-
nings in 1942, the field program has
been refocused to give the Navy and
Marine Corps more analytical help in
the development and evaluation of
tactical, operational, and strategic
concepts.

CNA’s ability to help the Navy and
Marine Corps depends, finally, on the
funding it receives and on the calibre
of the staff it can maintain with that
funding. Part V tells about CNA's
financesin FY 1984 and describes the
qualifications of the professional stafT,
as well as the support they get from
the rest of the organization. In the
last half of FY 1984, the professional
staff grew from 157 to 168, as partof a
buildup that should see the staff’s

size go above 200 by the end of
FY 1985.

One of CNA's most valuable resources
is its Board of Overseers, whose
members are listed on the facing
page. Thisdistinguished new Board,
appointed by Hudson, has been an
active one. The Board's guidance and
support have been instrumental in
the revitalization of CNA. The Board
has formed sub-panels known as
Technical Advisory Committees - one
for each of CNA's four operating
divisions. The TACs meet regularly
to review the accomplishments of the
divisions and to give advice about new
areas for fruitful work.

On behalf of the Board of Overseers,
I am proud to submit this report of
CNA's first year as part of Hudson
Institute.

Poppors SV 7,

Thomas D. Bell, Jr.

President and Chief Executive
Officer, Hudson institute
Chairman, CNA Board of Overseers
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I. The defense debate and the
role of analysis

The public debate about the nation’s
defense posture has rarely intersected
with the debate over a more obscure
issue: the role of analysis in defense
decision-making.

To be sure, the main issue in the
larger debate — how much to spend for
defense - is one about which analysis
has had little to say. The “consensus”
about how much to spend shifts with
general perceptions about the threat
to the nation’s well-being and the
desirability of spending for other
purposes.

Some commentators do try to couple
the amount of defense spending with
the way defense funds are spent, and
the way available forces are used.
There are those who argue, for
example, that the defense budget can
be reduced without risk if only we will
buy the right kinds of forces and use
them to greater advantage. But they
represent a line of thought that lies
outside the mainstream of traditional
defense analysis. Their judgments
are essentially subjective ones,
backed up by the selective use of
quantitative evidence.

The essential task for mainstream
analysis is not to argue for the "best”
level of defense spending or the
“hest” mix of defense forces, but to
provide a factual basis upon which

decision-makers can search for better
forces and better ways of using them.
The purpose of this essay is to
reaffirm the empirical foundations of
defense analysis.

NEW "PLENTY” AND
FAMILIAR CHOICES

Since 1979, spending for national
defense hasrisen, in real terms, by
almost 50 percent - a compound,
annual increase of 8 percent. This
growth has been traced to such causes
as the unrelenting rise in Soviet
military spending, even when our
own had stagnated, and signs of the
Soviets’ greater willingness to
threaten force (Poland) and to use
force (Afghanistan) to advance their
interests.

Putting aside the question whether
U.S. defense spending has grown too
much - or not enough - there is no
question about the need to spend
wisely. The preparation of an annual
budget gives officials of the Depart
ment of Defense the opportunity to
reassess the balance among the
various military missions and the
types of forces associated with each,
between today's technology and
tomorrow’s, between numbers of
forces and their readiness for combat,
between numbers of forces and the
length of time they can fight, and
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2 The Defense Debate

among all of these parameters of
military strength.

The rise of defense spending, of
course, has made it possible to add
forces, to invest in more new tech-
nology, and to improve the readiness
and sustainability of forces — all at
once. In the 1980s, for example, the
Navy has:

¢ Increased the number of its active
and reserve ships by about 50

® Increased its rate of new ship
construction and aircraft
procurement by about 25 percent

® Increased the annual rate of
growth in funding for readiness
from 1 percent to 6 percent

® Increased the annual rate of
growth in funding for sustain-
ability from 2 percent to
11 percent.

These were not the only, or necessary,
choices; other allocations were con-
sidered. Regardless of how much
money is available, striking the
“right” balance in the allocation of
budgets - to be better prepared for the
future - remains a difficult task for
the civilian and uniformed leaders of
the Department of Defense. An
equally important and difficult task is
preparing for near-term threats to
peace by finding better ways to use
the forces and systems at hand.
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In sum, the essential choices faced by
policy-makers and force commanders
remain unchanged, in spite of
changes in budgets, technologies, and
threats. Relative plenty does not ease
the process of choosing among
competing demands for the use of
funds. Neither relative plenty nor
relative peace erases the operational
commander’s need to find better ways
of using his forces in combat.

THE ROLE OF ANALYSIS,
RECONSIDERED

Because of the complexity of the
choices involved in allocating funds
and operating forces - and because of
the great uncertainty that inevitably
surrounds those choices - defense
decision-makers have turned often to
the analytical community for help. In
recent. years, some decision-makers
have questioned whether they have
gotten the right kind of help. As
R.James Woolsey ~ a former Under
Secretary of the Navy and a member
of CNA's Board of Overseers - put it

For about two decades, the intellectual
furniture that has heen brought to
decision-making in the Department of
Defense  has been pretty much of one
stvle. . [t goes by many names - program
analysis or svstems analysts, among
others  Ttis highly quantitative,
focused on weapons programs, and rooted
in the disciplines of economics and the
techniques of the business schools. Its
primary tenets are to concentriate on
objectives, criteria, and options to
quantify as much as possible. and to focus
on changes at the maragin
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One should assess the systems analysis
approach as a method of decision-
making.... [O]ne should ask whether. it
still deserves the allegiance that has been
paid to it for nearly two decades now and
whether, as a tool of decision-making, it
may itselfinvolve certain costs and cause
certain blind spots.!

A major blind spot has been the belief
that valuable “insights” flow auto-
matically from the mere observance of
the systems-analysis formula -
develop alternatives, select criteria by
which to compare them, and concoct
models by which to measure the
alternatives against the criteria -
whether or not the alternatives,
criteria, and models are operationally
meaningful or factually based.

The cost of this blind spot has been a
tendency to overlook, if not denigrate,
operational experience that cannot be
expressed in terms of the systems-
analysis formula. Willfully or
naively, systems analysis has often
been a means of passing judgment on
the views of defense decision-makers
(particularly military officers), rather
than a way of helping them to
sharpen their own judgment.

Put simply, the era of systems
analysis - like the latter-day era of
quasi-analytical commentary -
represents a departure from the

principles that led decision-makers to
put their trust in analysis in the first
place. Those principles were forged in
the crucible of World War II.

FIRST PRINCIPLES,
REVISITED

In World War II, CNA’s forerunner,
the Operations Research Group, made
successful contributions to the
solution of the Navy’s operational
problems for several reasons:

First, the members of the Group
brought suitable academic disciplines
to the operational problems of the
day. (Those disciplines were, mainly,
the physical sciences and
mathematics.)

Second, as civilians, they operated
outside the Naval hierarchy, and
could bring a detached perspective to
their study of the operational
problems.

Third, the value of this perspective
fostered a relationship of mutual trust
between the analysts and their Naval
clients. The Navy divulged the
information the analysts needed to
get the job done. The analysts, in
turn, protected the information.

1. The Uses and Abuses of Analvsis in the Defense Encironment: A Conversation with
R James Waoolsev, American Enterprise Institute for Public Policy Research tWashington,

DC, 1980, pp 3and 4
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. Fourth, in this atmosphere of mutual proper role of the analyst in decision-
. trust. the analysts could readily get making:
- . . .
. their findings and recommendations
to Navy decision-makers, who. in Occasionally there is some suspicion that
" turn, were quick to tell the analysts the operations rescarch worker wishes to
. what problems were most pressing. take over the command function of the
: In other words, there was open officer. [hl.\'..lﬂil)' co‘mc.uplftheﬁndmgs
. . of the operations research worker are
< communication. considerably at variance with the pre-
- conceived opinion of the officer. This

Fifth, there was the field program.

A large fraction of the Operations
Research Group's analysts were
assigned to operating bases where
they could "more readily learn of
operational preblems and pass along
proposed solutions directly to those in
command.” The practical knowledge
gained in the field was essential to
Group members in Washington, “who
needed to know whether their sugges
tions concerning tactics or equipment

suspicion can only be overcome if both the
worker and the officer realize that the
results of operations research are only a
part of the material from which final
decision must be made. Inanyv admin-
Istrative decizion there enter a great
number of considerations which cannot
be put into quantitative form tor at least
cannot vet be put into this formi Knowl
cdge of these qualitative aspects, and
ability to handle them, 1s the proper
function of the administrator, and is not
the prerogative of operations research
The operations research worker, unless
he is tooperate in a dual role of serentist

D squ:ired with the real world....”! and ;1(11!1|f11str'utnr, must \anl\ out those
" aspects of the problem which are amen
N able to quantitative analvsis and report

his findings to the administrator The
administrator must then comhbine these
finding=< with the qualitative aspects
mentioned above, to form a basis for the

In sum, the Group was able to offer
useful insights to decision-makers be
cause its analysts and analyses were
“toughened by the repeated impact of
. hard operational facts and pressing
day-to-day demands.” and "repeatedly
tested in the acid of use.”™ Moreover,
there was an understanding of the

final decision Thisdecision must be
made by the executive officer I his
decision runs counter ‘o the ~cientific
finding<at times. the ~crentist must not
consider that this s necessartiy a
repudintion of his work

. I Reth R Tidman, Fhe Operations Evaluation Group N Hostors of N Opeoatzore.
Vralveis tAnnapolts Naval Institute Press. 1984), p 94

2 Philip M Morsc and George o Kimball, Methol o of Operations Rescoreic S asbinaton,
DC o Operations Evaluation Group, 1916} p 10

b Morseand Kimball.op et p 9
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BROADER PROBLEMS, MORE
ELUSIVE SOLUTIONS

Since World War II, analysis has
been applied to a broader range of
problems than the improvement of
tactics and assessment of operations.
Accordingly, analysts with a broader
range of backgrounds - economists,
psychologists, and political scientists,
for example - have joined the mathe-
maticians and physical scientists of
World War Il. Today. analysts are
also charged with:

® Assessment and projection of
enemy strategies and forces,
present and future

Formulation and evalution of
alternative U.S. military
strategies

® Assessment of the ability of
forces to execute the approved
strategy and its derivative
missions

Evaluation of alternative future
forces and systems, for specific
missions and tasks

Development of efficient
manpower policies and logistics
operations, to support the forces

Integration of all these elements
into coherent, multi-year
spending programs.

Such challenges have been compli
cated by changes in the instruments
of warfare. In naval warfare, for
example, we have gone from guns
and bombs to missiles, from radios to
satellites, from eyeballs to imaging
radars, from chaff and underwater
noisemakers to a spectrum of
electromagnetic devices, and from the
finger on the trigger to the onboard
computer.

But perhaps the most significant
change in the climate for analysisis
the absence of war —the lack of an
"acid test” for the analyst’s recom
mendations about strategies, forces,
systems, and tactics. Even man
power, logistics, and management
studies that help to foster peacetime
efficiency may prove detrimental to
wartime effectiveness.

For want of an “acid test,” practices
of the type criticized by R. James
Woolsey and other informed
commentators have become
commonplace. Narrow, quantitative
criteria have acquired too much
currency in the decision process. The
search for optimality at the margin
has lent too much weight to insigni
ficant quantitative differences - the
"best” has often been the enemy of the
"good.” Some analysts have invited
further scorn by being pseudo-
scientific and implausibly precise

about matters of which they have no

T R T T N W e TR TR
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first-hand knowledge and for which
data are sparse or nil.

not only good intelligence on the part
of the Israelis, but also the use of
analysis to devise the tactics that

FIRST PRINCIPLES, exploited the intelligence.

REAFFIRMED In the battle for the Falkland Islands

in 1982, the British found the need for
analysis to design and carry out vital

N

)

Py

The remedy for past abuses is not to
reject quantitative analysis of defense

¢’

issues but to reaffirm the principles
that made quantitative analysis
valuable to begin with. The
challenges facing the nation’s
military forces are too great to go
unanalyzed. Recent conflicts have
reminded us of the real contributions
that analysis can make to a nation’s
defenses.

In the air battles between Israeli and
Syrian forces in 1982, for instance,
the Israelis successfully coordinated
the use of remotely piloted vehicles,
electronic countermeasures, chaff,
and air-to-surface missiles to take out
Syrian surface-to-air missile
batteries. The Syrian air threat was
evidently defeated by jamming the
Syrians’ communications and
attacking their aircraft from the
“blind side.”" Such results suggest

logistics operations, to assess the
seriousness of the Argentine air
threat, and to develop tactics against
the Exocet missile.

The principle underlying these contri-
butions, of course, is the principle
enunciated by those who were present
at the creation of defense analysis:

To be valuable, [analvsis] must be
toughened by the repeated impact of hard
operational facts and pressing day-by-day
demands, and its scale of values must be
repeatedly tested in the acid of use.
Otherwise it may be philozophy, but it is
hardly science ©

War or no war, analysts can best help
the nation’s armed forces perform
their missions by adhering to the
scientific practices of the past: Build
only upon facts and leave judgments
to decision-makers.

L See Paur S Cutler, "EW Won the Bekaa Valley Air Battle” and "ELTA Plays o Decisive

Role in the FOB Seenario.” Miitary Electronies January 1933

2 Morse and Kimaball, loe oo
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The projects highlighted here
represent only a small part of CNA’s
efforts for the Navy and Marine Corps
in FY 1984. The examples have been
chosen to convey an idea of the range
of CNA’s activities and of their
usefulness to the services. Many
details and all classified material
have been omitted for the sake of
brevity and security. These are the
major topics and specific projects
covered:

Today’s Forces and Operations
Targeting Harpoon Missiles
Air-Defense Tacties for the F/A-18
Avgisin the Mediterranean
Analyses for the Fleet

Commanders-in-Chief
Fxercize Analysis
Night Raider

Future IPorces and Systems
New Amphibious Assault Vehicles
A Multi-Mission Helicopter Airplane
Weapon Acquisition in the Face
of Uncertainty
RACER
The Mix of Active and Reserve Forcees
The Evolving Political-Military Scene

Munpower and Management Policies
Manning the 600-Ship Navy
Alcohol and Drug Use in the Marine Corps
Contract Support Services

TODAY'S FORCES AND
OPERATIONS

Targeting Harpoon Missiles

Harpoon is the Navy's chief antiship
missile, deployed on ships, sub-
marines, and aircraft. Since the
missile’s introduction in 1977, CNA
has been analyzing live firings and
simulated engagements during
exercises, to help the Navy develop
the best possible tactics for its use. :.;--.j::'

In an attack on an enemy ship or -
formation, Navy operators use data
about the target and its position to

generate orders to the launcher and "*
missile. The data may include an K
aimpoint for the missile, the size of ~k
the area to be searched by the missile, e
and the size of the salvo to be fired. T

While analyzing the results of
simulated engagements at sea, CNA
analysts discovered an omission in
present shipboard firing doctrine: a
lack of instructions for firing a salvo
of several Harpoons at a formation of
several ships. Because of the omis
sion, some Navy operators have
tended to select asingle aimpoint for
the salvo. Intuition suggested that a
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salvo of Harpoons fired at a single
aimpoint might not be an optimum
choice.

CNA setout to analyze this tactical
problem, building on past research.
At the request of the Harpoon Project
Office, CNA had previously reviewed
existing models of Harpoon per
formance, nearly all of which were
Monte Carlo simulations of target
acquisition in a Harpoon engagement.
Because none of the models could be
used efficiently to derive near-
optimum aimpoints when more than
one Harpoon 1s employed to attack a
formation, CNA analysts constructed
a new model, the Harpoon Engage-
ment Model (HAREM).

HAREM is a computerized model that
calculates the probabilities of various
outcomes when several Harpoons are
to be fired at a group of ships, for
example, a surface action group. The
model may be used in two ways. Like
the models mentioned earlier, it will
evaluate the effectiveness of a set of
fire-control solutions proposed by the
operator. And when used for
evaluating effectiveness, it yields
results similar to the other models.
But it has this advantage: [t will also
derive fire-control solutions for
attaining a specified tactical
objective.

Because the mathematical techniques
of HAREM require much less compu
tational time than a Monte Carlo

simulation, the model is suitable for
shipboard planning of Harpoon
engagements. The computer program
is written in BASIC computer
language on a type of minicomputer
that is used widely in the fleet for
tactical decision aids.

The Navy’s Surface Warfare Develop-
ment Center has used HAREM to
obtain data for its forthcoming
revision of Harpoon employment
doctrine. In addition, CNA analysts
are using the model to derive tactical
guidance on how best to employ
Harpoon against hostile formations.

Air-Defense Tactics for the F/A-18

The F/A-18 combines the features of
strike and fighter aircraft. The Navy
has been considering how to use the
F/A-18 in conjunction with other
aircraft so that it can contribute
effectively to the air defense of the
battle group. Of particular interest
are joint operations of the F/A-18 with
F-14 fighters and E-2C early-warning
ailrcraft.

To help provide some insight into
these issues, the Navy conducted a
series of war games at its Weapons
and Tacties Analysis Center
(WEPTAC). The games were
intended to assess the relative
effectiveness of various plans for
positioning and employing F/A-18s to
counter Soviet air forces. CNA
analysts helped to construct the
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simulations and evaluate their
results.

Such simulations must be approached
with caution; they cannot yield
optimal defensive tactics or lead to
tactical refinements. Accordingly,
the goals of the WEPTAC games were
to expose tactical weaknesses that
were unknown or only suspected in
the planning phase and to experiment
with ways to strengthen defensive
postures. To achieve these ends, the
measures by which the alternative
tactics were to be evaluated were kept
as simple as possible, the various
simulations were kept as standard
ized as possible, and quantitative
comparisons were reinforced by
qualitative considerations.

In the simulations, a single carrier
was pitted against a substantial force
of Soviet Backfire and Badger
bombers armed with antiship cruise
missiles and accompanied by
electronic-warfare aircraft. Clearly, a
battle group consisting of several
carriers and escorts is more surviv
able and would be the force of choice.
Such a force, however, may not be
available at the beginning of a
conflict, because of the normal
peacetime dispersal of ships. Further,
the single carrier ensured that there
would be an abundance of targets for
the simulated F/A-18 and F 14
fighters, which were armed with a
mix of air-to-air missiles and

supported by early-warning aircraft
and tankers for inflight refueling.

The simulations examined the effects
of assigning the fighters to patrol
stations at various distances from the
carrier (to achieve a layered defense),
employing the fighters in different-
sized waves, providing or denying
inflight refueling, and altering the
width of the area to be defended. For
the enemy force, the size and com-
position of the bomber formations
remained constant, though the paths
along which the bombers approached
the battle group varied.

Two main quantitative measures of
effectiveness were used. The first
measure was the number of bombers
that succeeded in penetrating the
battle group’s air defenses and getting
within range to launch their antiship
missiles. The second was the cumula-
tive percentage of bombers hit by air-
to-air missiles fired by the defending
fighters, relative to the range of the
bombers from the carrier. These two
measures provided similar informa
tion but from different perspectives,
with both serving to assess a
particular tactic’s effectivenessin
bringing weapons to bear upon the
enemy aircraft. The qualitative
measures included observations about
command and control difficulties.
effects of the artificialities nf the
simulations, problems in running the

tests, and nonquantifiable judgments
about the workability of cach tactic.
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The simulations and CNA's analysis
of their results provided a better
understanding of the strengths and
weaknesses of tactics for the F/A-18,
as it might be used under various
conditions. The results of this effort
have been used by the Navy in
preparing a comprehensive set of
tactics for evaluation by those air
wings of the Second and Third Fleets

that will be equipped with the F/A-18.

Aegis in the Mediterranean

The USS Ticonderoga. a guided-
missile cruiser, is the lead ship of its
class and the first to be outfitted with
the Aegis weapon system. Though
capable of defending carrier battle
groups against diverse enemy forces -
aircraft, missiles, ships, and even
submarines - Ticonderoga’s primary
mission is antiair warfare (AAW).
And Aegis is central to that mission.

Aegis has four main elements: the
SPY-1 radar, used to detect and track
aircraft; a command and decision
system that can automatically
respond to attacking missiles; a
display system that gives operators
considerable flexibility in displaying
the tactical picture on large screens;
and new, high-performance, surface-
to-air missiles (SAMs) to shoot down
enemy aircraft and antiship missiles.
Aegisis thus designed to provide the
detection and tracking capability,
quick-reaction time, and high rate of
fire necessary to contend with the
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modern air threat. Importantly, itis
also designed to afford the antiair
warfare commander a clear, complete
surveillance of a large area.

With the initial deplovment of
Ticonderoga. Commander Sixth Fleet
asked CNA to conduct an analysis of
the tactical employment of Aegis and
of the integration of Ticonderoga into
Sixth Fleet operations in the Mediter
ranean. Because of the volatile
events in Lebanon, activities that had
been planned for Ticonderoga were
shelved. Instead, the ship spent
almost all of her deployment as part of
a large battle force off the coast of
Lebanon, supporting an amphibious
replenishment group in the area and
the U.S. Marines ashore.
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As a result, there was no opportunity
for exercises to assess Ticonderoga in
such roles as fighter control and SAM
employment. But the situation did
offer an excellent opportunity to
examine two essential matters that
could not otherwise have been
adequately evaluated: (1) the quality
of the air picture produced by the
SPY-1 radar and (2) the adequacy of
the picture’s transmission over the
main data link to the other ships, and
hence its contribution to the air
picture shaped by the entire battle
force. The presence of a multi-carrier
force and the helicopters of the
amphibious replenishment group - in
addition to Israeli, Svrian, and
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commercial aircraft - created a
complex air-traffic environment that
could not be duplicated in exercises.

In response to Sixth Fleet's request
for analytical support, four CNA staff
members took turns ernbarking in
Ticonderoga throughout the deploy-
ment. These analysts recorded the air
picture on board Ticonderoga, while
computers on Ticonderoga and the
other ships recorded the flow of air-
track data between the ships. Among
other things, the CNA analysts
examined where tracks were first
detected. how long the tracks were
held. the number of tracks that had to
be maintained, and whether the
tracks were held continuously or were
alternately picked up and lost.
Further, they were able to compare
the information gained from air-
traffic communications during strikes
by non-U.S. aireraft around Beirut
with what the radar showed. In
separate tests, Ticonderoga was
deliberately taken out of the data link
with other ships of the battle force, to
see just how much she does contribute
to air and surface surveiliance. In
other tests, an air target held by
Ticonderoga’'s SPY -1 radar was
handed over to the fire-control radar
of another guided-missile cruiser.
The objective was to determine
whether this procedure would permit
the second cruiser to shoot at the
target while its own main-search

radar was turned off, jammed, or
disabled.

Analysis of the data led to the con-
clusion that Aegis generates an
excellent air picture. Indeed, the
picture is remarkably free of clutter
and false aircraft tracks, providing
commanders with a clear view of how
events are evolving An evaluation of
the data link in transmitting the air
picture. however, pointed to short-
comings that need to be remedied if
all the ships in a battle force are to
benefit fully from the capabilities of
Aegis. In sum, the analysis confirmed
the technical excellence of the Aegis
cruiser and its potential for greatly
enhancing the coordination, com
mand, and control of AAW operations
by battle forces. The results will be
used by the Navy to develop tactical
guidelines for employing Aegis
cruisers in future operations.

Analyses for the Fleet
Commanders-in-Chief

Since 1981, CNA has conducted a
Washington-based analytical
program for the Commanders-in-
Chiefof the Pacific and Atlantic
Fleets (CINCPACFLT and
CINCLANTFLT). Now, in addition to
Washington-based support, CNA
assigns full-time representatives to
the staffs of CINCPACKLT and
CINCLANTFLT.
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Pacific Fleet

For the past three years, CNA
analysts and members of the
CINCPACFLT staff have worked
together to produce a series of annual
capabilities assessments. Each
assessment covers three areas:
strategy. assets assigned to
CINCPACFLT and his Soviet
counterpart, and outcomes of possible
engagements between U.S. and Soviet
naval forces.

The strategy for a general war with
the Soviet Union is specified in the
Chiefof Naval Operations’ Maritime
Strategy. Although the basic strategy
is fixed, operational concepts for the
use of forces in the execution of the
strategy are not. Through their
participation in strategy seminars
and war games hosted by
CINCPACFLT, CNA analysts help to
develop 2nd evaluate alternative
operational concepts within the
overall strategy.

The forces and other assets assigned
to the U.S. and Soviet Pacific Fleets
change constantly. One portion of the
annual assessment provides a
comparison (“static assessment”) of
the U.S. and Soviet Pacific Fleets’
forces, weapon systems, combat
comsumables, and readiness. Trends
in each Fleet’s posture are found by
comparing year-to-year changes in
the static assessments.

The final step in the assessment
process entails effectiveness analyses
of the available forces (the “dynamic
assessment”). The dynamic assess-
ment helps in the evaluation of
alternative concepts of operation. It
also helps to identify any critical
shortages of material, and therefore
provides the basis for CINCPACFLT’s
statement of budgetary priorities.

Atlantic Fleet

CNA’s efforts for CINCLANTFLT
have a somewhat different focus from
the work for CINCPACFLT. During
the past year, a CNA analyst studied
carrier battle force (CVBF) operations
in the Norwegian Sea and began to
investigate the effects of projected
advances in Soviet air defense
systems.

The Norwegian Sea analysis high-
lighted the factors that would most
influence the effectiveness of a CVBF
operating close to the Soviet Union.
The analysis quantified the threats to
such a force and suggested two ways
the CVBF might operate to success
fully defend against those threats and
effectively attack Soviet targets.

Because tactical aviation issuch a
large part of the Navy's offensive
power, it is important to understand
the nature and effectiveness of Soviet
air defenses. As Soviet ground and
airborne AAW forces improve, the

...............
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hostilities were about to break out
were represented by a series of RGN
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realistic “indications and warnings. NS,

threat to U.S. Navy tactical aircraft
becomes more serious. The CNA
analyst therefore began to explore
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ways for the Navy to overcome the
future Soviet air defense system.
Once more, specific attention is being
given to operations in the Norwegian
Sea.

Exercise Analysis

Major fleet exercises may continue for
days or even weeks, and they some-
times involve the combined forces of
several battle groups. Their purpose
1s to train personnel, evaluate
capabilities, and develop and evaluate
tactics under conditions as close as
possible to combat. Because of the
high cost of these exercises, they are
relatively infrequent. Consequently,
both operators and analysts must be
able to take full advantage of every
exercise that is conducted.

One example of recent CNA support
to the fleet is the reconstruction and
analysis of Second Fleet Readiness
Exercises, or READEXSs, five of which
have been conducted since the fall of
1982, These exercises have had
several important features in
common. First, the free-play
“Hostilities” portions followed the
same scenario, thereby making it
easier to uncover trends in fleet
performance. Second, the Orange
{"Soviet”) forces simulated expected
Soviet tactics and equipment. Third,
Orange actions that indicated

In many past READEXs, the focus
was on the hostilities themselves
rather than on the transition from
peace to war - a period now con-
sidered critical by Navy planners.

The reconstruction and analysis of
READEXSs forms part of the Second
Fleet Battle Group Evaluation
program, which assesses battle group
readiness and provides “lessons
learned” to participants. CNA’s
participation in each exercise
involves several steps. First, the
CNA analyst at the training
command in Norfolk works with the
command and others involved in the
exercise to identify analysis objec-
tives. Before eoch exercise, CNA
analysts develop a comprehensive
data-collection plan that is designed
to minimize the burden on partici-
pants, while still providing required
data. Teams of CNA analysts from
Washington and the field are placed
with various elements of the battle
force (Blue) and the Orange forces to
make observations and collect data
before reconstructing the exercise.

The reconstruction first determines
the sequence of events in the exercise.
It concentrates on the cause and effect
of each significant interchange
between Orange and Blue air,
surface. and subsurface forces. Event-
by-event and cumulative performance
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statistics are presented for Blue forces
in antiair warfare, antisubmarine
warfare, antisurface warfare, strike
warfare, and command, control, and
communications.

The reconstruction and analysis of a
READEX is completed in about ten
days: results are ready to be briefed
about two weeks after each exercise
has ended. Results are usually
briefed to the battle force commander
and his staff, to participating units
before they disperse, and to the
various commanders who have
responsibility for the training of
units. Eventually, results are also
briefed to the officers in charge of
planning the next READEX.

In 1984, CNA supported READEX
1-84 and READEX 2-84. The
Hostilities Phase of READEX 1-84,
conducted at the Puerto Rican
Operations Area North Range, pitted
a two-carrier battle force against both
Purple (“Third World") and Orange
forces in a “rising tensions” scenario.
The analysts’ responsibilities
included participation in exercise
planning, data collection, exercise
reconstruction and analysis, and
briefing and report preparation. This
exercise included an operational
readiness evaluation (ORE) of one of
the carriers, the USS Saratoga - the
first ORE to be an integral part of the
Hostilities Phase of an exercise.

A follow-on phase of this exercise was
the ORE of the second carrier, the
USS America. Again the scenario
depicted rising tensions and included
both Purple and Orange play. In this
case, America was the only carrier
involved. Another CNA team
observed the ORE and participated in
its reconstruction and analysis.

Several CNA field analysts helped
plan and prepare for READEX 2-84.
This two-carrier battle force exercise
included the OREs of the carriers USS
Eisenhower and USS Independence.
The field representatives, working
with analysts from CNA-Washington,
defined analytical objectives and
data-collection requirements, and
designed a methodology for near real-
time reconstruction of exercise
events. A total of 28 analysts
participated in the data collection,
reconstruction, and analysis of
READEX 2-84. In a related project,
CNA analysts developed computer
programs that speed reconstruction
and improve the presentation of
exercise results.

Night Raider

At the direction of the Joint Chiefs of
Staff (JCS), the military services
conduct annual Special Project
exercises designed to help tactical
commanders develop and improve
procedures for exploiting information
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obtained from national sources. In
FY 1984, the Navy Space Systems
Division was designated the executive
agent for JCS Special Project Night
Raider (SPNR). The Navy, in turn,
asked CNA to act as technical
coordinator for the project.

SPNR consisted of six tests, carried
out as part of separate exercises held
in the Atlantic and Pacific Oceans.
Two of the tests evaluated ways to use
national sources for tactical purposes.
Two others assessed new uses for
intelligence-gathering capabilities.

A fifth test simulated potential enemy
surveillance systems to examine the
effectiveness of potential measures to
conceal the precise location of our
naval forces. A sixth test assessed
new procedures for providing
intelligence to Navy and Marine
forces engaged in amphibious
landings.

The CNA analysts assigned to SPNR
first prepared detailed plans for
running the six tests, which specified
the objectives of each test, measures
of effectiveness, analytical methods,
and data requirements. The analysts
then trained the data collectors and,
during the exercises, served in key
positions both at sea and ashore.
CNA alsoset up a Night Raider
Coordination Center from which all
aspects of the tests were managed as
operations at sea unfolded. With the
tests completed, CNA analyzed the
results.
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In one of the more complex - and
exciting - of the SPNR tests,
information was sent via a simulated
TADIXS circuit and received in near-
real time by tactical displays specially
installed in the combat information
center of a ship. The key point is that
this information was not only
received faster than once possible, but
it was also displayed automatically as
soon as the ship received it and made
available immediately for use by the
ship’s fire-control system, for
example.

The results of all six tests are
expected to improve significantly the
support provided to Navy and Marine
Corps tactical commanders by
national sources, and to guide
decisions concerning tactical doctrine
and force structure.

FUTURE FORCES AND
SYSTEMS

New Amphibious Assault Vehicles

Amphibious assault vehicles, or
AAVs, are used by the Marine Corps
to bring troops ashore in an amphib-
ious assault. In the traditional
assault, AAVs are carried to within a
few miles of the shore by amphibious
ships, and launched at that point.
They swim the remaining distance to
shore, transit the surf zone, and
switch to conventional track
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propulsion once they are on the beach.
Other components of the assault
(tanks and artillery, for example) are
carried to the shore by either landing
craft or helicopter. In an over-the-
horizon scenario, all components of
the assault are carried to shore by
high-speed air-cushion landing craft
(LCACS) or helicopters.

The current AAV in the Marine Corps
isthe LVT7, which was introduced in
1972. This vehicle is approaching the
end of its service life, and a service life
extension program is underway. The
modified vehicle, called the LVT7AL,
will reach the end of its service life in
the 1990s. Consequently, the Marine
Corps has begun to develop a follow-
on AAV —the LVT(X).

Like the LV'T7, the LVT(X) will have
adisplacement hull; hence its
waterborne performance would not be
much different from the LVT7. But
the LVT(X) will have a bigger gun
(25-mm cannon versus a .50-caliber
machine gun), a lower profile to
reduce its vulnerability, and better
armor protection.

To help the Marines decide whether to
proceed with the next phase of
LVT(X) development, the program
sponsor asked CNA to undertake two
related studies: an independent cost
estimate and a comparison of the
LVT(X) with alternative vehicles
capable of performing the same
mission.

Using parametric methods, CNA
estimated the development cost of the
LVT(X) to be about $1.1 billion
(somewhat higher than the program
manager's estimate), the investment
cost to be about $3.2 billion, and
operating and support costs to be
about $6.7 billion.

CNA analysts compared the LVT(X)
with the LVT7A1 and an improved
LVT7A1 (the "LVT7AX"), which is
representative of what could be
procured in the late 1990s if the
Marine Corps continued with the
LVT7 family. A Marine Amphibious
Force (MAF) equipped with the
LVT7AX was similar in effectiveness
toa MAF with the LVT(X), but the
life-cycle cost of the LVT7AX was
about a billion dollars less.

CNA also analyzed the effect of the
LVT(X) program on the Navy’s
amphibious ship and LCAC pro-
grams. Both the LVT(X)and
LVTT7AX are somewhat heavier than
the LVT7A1, which might limit the
number of vehicles that could be
carried on an LCAC to two instead of
three. The planned LVT(X) battalion
is also about one-third larger, with
most of the growth due to the addition
of two new vehicle variants. Thus, in
an over-the-horizon scenario, the
planned number of LCACs is
insufficient to carry the AAVs
without reduction in the rate of

buildup ashore.
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A Multi-Mission Helicopter-
Airplane

The Marine Corps maintains a fleet of
helicopters to transport troops and
equipment during assaults. Most of
these helicopters are scheduled to be
retired in the 1990s and must be
replaced. Asan alternative to a new
helicopter for the Marine Corps, the
Department of the Navy has been
seeking an aircraft that could conduct
a greater variety of operations. The
Air Force and Army have been
interested in such an aircraft as well.

As a result, the Navy is now leading a
joint-service program to develop an
aircraft that combines the vertical
takeoff and landing capabilities of a
helicopter with the speed, range, and
fuel efficiency of a turboprop airplane.
The Joint Services Advanced Vertical
Lift Aircraft - or JVX - has fixed
wings with engines mounted on the
tips. The engines have large
helicopter-like rotor blades; the
engines and blades can be positioned
for vertical takeoff and landing or
tilted 90 degrees for horizontal flight.

In addition to the Marine Corps
mission, the JVX is being designed for
use in combat search and rescue by
the Navy and for special operations by
the Air Force. The Army plans to buy
it for logistic transport. The Navy is
also considering its possibilities for
carrier onboard delivery, vertical
replenishment, antisubmarine

warfare, and airborne early warning
to surface combatants.

Preliminary design work began in
1983, and a decision whether to
undertake full-scale development is
scheduled for 1985. To prepare for
that decision, the Deputy Secretary of
Defense directed that the services
conduct a joint study that compares
the JVX with alternative aircraft for
the design missions. Both the Marine
Corps and the Navy asked CNA to do
the analysis for their missions.

Marine Corps Assault

In wartime, assault transport aircraft
may deploy aboard amphibious ships
in anticipation of an amphibious
assault, or if they are to marry up
ashore with pre-positioned equip-
ment, they may self-deploy or be
transported by C-5 aircraft. In either
case, they must be able to carry
certain troops and equipment during
the assault and transport them
quickly, while avoiding or with-
standing enemy fire.

The JVX can fly faster than any
conventional helicopter, existing or
new. Further, only the JVX has
sufficient ferry range to self-deploy
anywhere in the world; without the
use of amphibious ships, helicopters
would have to be lifted by the scarce
C-5s to deploy rapidly. Compared
with existing helicopters, the JVX
can also carry troops farther and is
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more survivable. However, a notional
helicopter ~ an updated design of a
helicopter previously sought by the
Marine Corps - can satisfy the
requirement to carry 24 troops over a
radius of 200 n.mi., and incorporates
all of the survivability features of the
JVX. CNA’s preliminary estimate is
that it also costs less.

The central issue is whether the
additional capabilities of the JVX
outweigh its additional cost. CNA’s
analysis should help decision-makers
to make that judgment before
deciding whether to undertake full-
scale development of the JVX.

Navy Combat Search and Rescue

CNA analysts have also been
studying the Navy's combat search
and rescue (CSAR) mission,
comparing the JVX with the HH-60
helicopter, which the Air Force plans
to procure for its CSAR mission. That
helicopter has a lower speed, shorter
operating radius, less avionics, and
fewer survivability features than the
JV X does ~ but it costs less.

A previous study of Navy rescuesin
Vietnam showed that most crewmen
were downed over water, where there
was little enemy opposition, and of
those who survived. nearly all were
rescued. On the other hand, of those
downed nver land (mostly in
populated areas), a high percentage
was captured quickly. In addition,

most rescue distances were relatively
short. Thus, in similar scenarios, the
greater speed and range of the JVX
would not result in significantly more
rescues than with the HH-60.

But future scenarios might well
involve less-populated areas, greater
distances, or more opposition to CSAR
aircraft. Preliminary, parametric
analyses of such scenarios show a
greater percentage of successful
rescues with the JVX than with the
HH-60 in most cases.

Weapon Acquisition in the Face of
Uncertainty

History shows that warfare is unpre
dictable. Nevertheless, the weapons
of modern warfare are so complex that
one must plan well in advance, in
spite of the uncertainty. For example,
it takes a year and more to construct
most modern weapons. At least the
first year of a war will therefore be
fought with the ordnance on hand
when the war begins.

How. then, can the Navy decide what
ordnance to stock when the targets
that will have to be attacked are
unknown? Once the ordnance is
acquired. what kinds of weapons
should be stocked at supply bases in
the Western Pacific or Atlantic, for
example? After a given region is
supplied, how should an aircraft
carrier be loaded for deployment?
One answer to these questions would
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be to buy such vast amounts of
ordnance that any situation could be
dealt with. This solution is obviously
inteasible, given the cost of the
ordnance and storage facilities
required to implement it. More
precise solutions must be found.

A specific area of concern for the
Navy is the problem of selecting a
mix of general-purpose (GP) and
special-purpose (SP) weapons. A GP
weapon - for example, an unguided,
“dumb” bomb that follows a simple
ballistic trajectory after release —is
one that can be used against a variety
of targets in a variety of environ-
ments, and against many types of
defenses. An SP weapon is one that
can be used against only a few targets
and in special environments, and that
may be susceptible to defensive
countermeasures, but which hasa
higher probability of destroying the
target than the GP weapon when the
requisite conditions prevail. Laser-
guided and television-guided bombs
are examples of SP weapons.

In sum, SP weapons are more
effective under the “right” conditions,
whereas GP weapons, although less
effective under the same conditions,
can be used in a wider variety of
conditions. The mix of GP and SP
weapons depends, therefor | on the
degree of the decision-maker’s
aversion to the risk of having the
"wrong” weapon if the “right”
conditions do not prevail.

CNA analysts have developed a
method for dealing with uncertainty
in the procurement and allocation of
weapons. The general concept is to
compute the value of a particular mix
of weapons by averaging its utility
over a possible set of targets. The
values for different mixes of weapons
are then compared for a variety of
target sets, to guard against the
selection of a "best” mix on the basis
of special conditions.

A second, less important, aspect of
this methodology is the use of a
“utility function™ to evaluate a mix of
weapons. Unlike the standard
measure of effectiveness - the
expected number of targets killed -
the expected utility associated with a
particular mix of weapons can reflect
the decision-maker’s aversion to risk.
In this context, the risk isin not
having a good weapon available for a
particular type of target because of
the uncertainty as to the mix of
targets to be encountered.

An important consideration in the
selection of a stock of ordnance for a
region or an individual aircraft
carrier is the existence of the supply
network. For example, although the
primary source of weapons is the
carrier’'s own magazine, a supply ship
usually travels with the carrier. More
distant (in both time and space) are
land-based intermediate supply
depots (ISDs) and supply bases in the
continental U.S. (CONUS). Supply
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ships can be used to load weapons at
the ISD and deliver them to a carrier
task force. The ISD can then be
resupplied from CONUS. Although
every such resupply action involves a
delay, the existence of a supply
network mitigates some of the risk
associated with mixes composed
mainly of SP weapons - as long as the
pace of operations is slow enough that
the carrier does not run out of
weapons.

The existence of a supply network
leads, in turn, to the question of how
to spread an initial allocation of
weapons over CONUS and various
ISDs (located in widely separated
geographic areas) so as to realize the
full potential of a particular mix of
weapons. CNA analysts are now
investigating that question.

RACER

The oil crisis of the 1970s heightened
the Navy’s usual interest in making
its ships more fuel-efficient. An
experimental device called the
Rankine Cycle Energy Recovery
system - RACER for short — seemed to
hold particular promise for this
purpose. RACER uses steam
generated by the waste heat from a
ship’s gas-turbine engine to spin
auxiliary turbines connected to the
main propulsion system.

RACER involves new and unproven
technology, and the Navy wanted to

test it extensively before installing it
on combatants. The plan was to putit
on the ninth of the new DDG-51
guided-missile destroyers, and on the
following 20 ships of that class. But
some members of Congress were
urging the Navy to move faster and
put RACER on the first eight
DDG-51s also.

One issue - though certainly not the
only one ~ was whether RACER’s fuel
savings would offset its costs. Earlier
analyses had suggested that the net
savings would be substantial, but the
Navy was sceptical. It asked CNA to
readdress the issue, focusing particu-
larly on the sensitivity of the results
to assumptions regarding future fuel
prices, program costs, and operational
factors.

CNA'’s analysis showed that RACER
is not likely to show economic returns
under any plausible circumstances.
Decisions about the RACER program
should therefore be based on whether
the other potential advantages it
offers ships — more range or
endurance, less vulnerability while
refueling at sea, and higher cruise
speeds - are worth the extra cost,
which could amount to $1.2 to $1.4
million per ship.

The results of the analysis were
briefed extensively to Navy staffs and
Congressional committees. The Navy
is continuing its plan to put RACER
on ships eventually, but with a more
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realistic appreciation of the economic
factors.

The Mix of Active and Reserve
Forces

Until World War II, the United States
depended on the citizen-soldier to
augment its small cadre of military
professionals in time of war. Since
then, technology and the scale of the
threat to U.S. interests have forced
the U.S. to develop and maintain a
large, professional armed force. Yet
the citizen-soldier has continued to
play an important supporting role. In
fact, reserve forces have received
steadily more attention and resources
since 1973, when conscription ended.
Congress has also emphasized the
need to give reserve forces new
missions and more modern equipment
and to integrate them more closely
with active forces.

CNA drew on its expertise in several
areas to help the Navy address active-
reserve issues. One area was reserve
manpower - often a real constraint in
setting up new reserve units. CNA
analysts developed techniques to
estimate how many skilled reservists
the Navy could attract and retain in
specific geographic areas, and how
changesin Navy policy could increase
this number. CNA also developed
measures to compare the readiness of
active and reserve units in peacetime,
crises, and war. CNA analysts have
been at work on a model to compare
the costs of active and reserve units -
with the controversial result that only
small savings accrue from putting
shipsin reserve.

The Evolving Political-Military
Scene

Inits long-term planning of forces and
systems, the Navy tries to anticipate

: DY
. The Navy has given additional changes in its missions that might Y
2 attention to reserves this past year. result from changes in other nations’ ::::".'_7:

In spite of the constraints that long missions, forces, and relationships. :;‘:;".;'
peacetime deployments by the fleet To help identify such changes, CNA 8
impose on the use of part-time has long conducted a program of
personnel, the Naval Reserve is political-military studies. The main oo
getting more people and newer focus of these studies has been on et 2
aircraft and ships. Moreover, Navy Soviet naval strategy and its l::I:::'
planners are considering new roles implications for future Soviet forces N
and missions for reserves, as and their operational use. In the past L

evidenced by the formation of a new
office expressly for dealing with such
issues.

few years, CNA has broadened the
scope of its political-military studies
to examine the influence of allies
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on the U.S.-Soviet balance of power.
In particular, CNA recently analyzed
France’s independent nuclear force.

This study took place against the
background of a French plan for
significant modernization of its
nuclear forces. The study examined
the effects of that modernization on
Soviet political and military strategy
in Europe. The analysis of Soviet
perceptions of French security policy
sheds new light on the Soviets’
reaction to NATO’s decision in 1979
to medernize its intermediate-range
nuclear forces (INFs).

Soviet opposition to — and French
support of — the 1979 decision reveals
the underlying divergence between
Soviet and French political and
military interests. The French view
the INF deployments as a means to
couple European and American
defenses more firmly. The French
also hope through their example to
stimulate Western Europe to play a
greater role in its own defense, while
remaining firmly anchored in the
Western Alliance. For the Soviets,
such Europeanization of the Alliance
is virtually a worst-case scenario,
featuring a stronger Western Europe,
better able to fend for itself, and a
United States consequently able to
operate more effectively outside
Europe.

The catalyst for NATO’s 1979
modernization decision was the
Soviet’s deployment of SS-20 missiles.
That deployment strengthened the
Soviets’ ability to fight a conventional
war in Europe. The SS-20s also
served the Soviets by increasing
political tensions within the Western
alliance. However, NATO’s
answering deployment of INFs and
the coincident French and British
nuclear modernizations blunted the
Soviets' military and political gains.

The military and political implica-
tions of France’s modernization
program must be understood in the
context of French strategic doctrine.
France faces a strategic dilemma: the
conflict between, on the one hand,
justification of her nuclear arsenal as
being solely for the defense of French
territory and, on the other hand, the
emerging recognition of the need to
include West Germany in France’s
security concept.

The latter course points to what the
Soviets fear — an independent
European nuclear threat, an alterna-
tive center of nuclear decision-
making to the United States. Thus,
although the interests of the Soviet
Union may have been served in the
short run by France's military break
from NATO, in the long run the
emergence of a significant West
European nuclear force can only
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complicate and make more difficult
the Soviets’ political and military
strategy in Europe.

MANPOWER AND
MANAGEMENT POLICIES

Manning the 600-Ship Navy

As its battle forces increase from 479
ships at the end of FY 1980 to 600
shipsin FY 1989, the Navy must
attract and retain more people to
operate the growing fleet and the
supporting shore establishment. At
the same time, the population of
military-age youths will continue to
decline. A declining unemployment
rate and growing economy will
further reduce the Navy’s ability to
recruit new personnel and to keep
experienced personnel.

The growth in the number of ships
will, of course, mean more sea duty,
further complicating the Navy’s
problems. Trying to man more ships
by raising the percentage of time
sailors spend at sea is counter-
productive: It causes reenlistments to
fall off. The alternative of raising the
total number of enlisted personnel to
create a bigger pool to rotate between
sea and shore cannot be counted on.
Every year, Congress sets a limit on
endstrength — the number of active-
duty personnel each service can
maintain. Historically, Congress
gives the services lower endstrengths
than they request.

Yet another way to attack the prob-
lem is to reduce in strength those
occupations that serve primarily on
shore. The billets that are freed can
then be reassigned to sea-intensive
occupations, CNA developed a
method to help Navy manpower
managers determine which occupa-
tions could he reduced in strength.
Seventy-one occupations were rated
for such factors as replacement cost,
retention cost, the percentage of time
spent at sea, and whether the occu-
pation is critical to the peacetime
mission. Factor analysis then
produced a rank ordering that
indicates the effect on the fleet’s
readiness of reducing a billet in each
occupation. The occupations with the
lowest scores are candidates for
reduction; the billets released from
those occupations can go to occupa-
tions with the highest scores - the
mission-critical, sea-intensive
occupations. The duties performed by
the billets that are reallocated could
be taken over by civilians, reservists,
or both.

Another aspect of the Navy's
manning problem is the question of
balance between first-term and
experienced personnel. Earlier CNA
studies have shown that taking in
fewer people and retaining them
longer (creating a career force) would
be an efficient way of meeting
endstrength goals, and would improve
the fleet's readiness. In 1984, CNA
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analysts focused not just on ways to
increase retention, but on ways to
retain the highest quality personnel.
Such personnel are of particular
concern because retention is related
negatively to mental ability. More
specifically, at the first reenlistment
point, the Navy is most likely to lose
its smartest, most productive people.

What can the Navy do to get these
people to stay in? Obviously, when
military pay is raised, more personnel
reenlist. Moreover, CNA found that
increases in regular pay or in
selective reenlistment bonuses not
only induce more reenlistments, but
do so disproportionately for the best
people. Conversely, if Navy pay lags
behind civilian pay, the resulting
manpower shortages will be
concentrated among the best people.
Pay increases therefore not only
increase retention, but also increase
the quality of the career force.

CNA’s manpower analysts also found
that the Navy has yet another tool it
can use to retain more of its most
productive personnel - promotion.
For the amount of pay involved,
promotion yields large returns in
retention. In addition, promotion isa
well-targeted policy: The Navy
promotes those people who are most
valuable to it. Therefore, a policy of
faster advancement in undermanned
ratings can significantly improve the
retention of personnel who are most
productive and in the shortest supply.

.......
.....

Alcohol and Drug Use in the
Marine Corps

In 1980, according to a Department of
Defense study, 47 percent of enlisted
Marines in the five lowest grades (E1
to E5) were using drugs and 19 per-
cent of them were heavy drinkers. In
1982, a second study reported that 25
percent used drugs and 12 percent
were heavy drinkers. By 1983, drug
use was down to 20 percent; heavy
drinking, to 8 percent.

This sharp drop in drug and alcohol
use is one of the major findings of a
CNA study based on a survey of
18,000 Marines at 21 major com-
mands in four geographic areas. The
study was conducted at the request of
the Marine Corps to assess the
effectiveness of programs aimed at
reducing drug and alcohol abuse in
the Corps.

The survey used to measure the
extent of drinking and drug use was
designed and administered by the
study team. Under the auspices of
Headquarters, Marine Corps, CNA
analysts administered the survey in
the summer of 1983. Participants
were chosen at random from among
Marines ranging in rank from private
to colonel.

Results of the study showed that 85
percent of Marines drank some type of
alcoholic beverage. In terms of beer
consumption, about halfdrank one or
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two beers a day; 8 percent were heavy
drinkers, consuming more than seven
beers a day. Heavy drinking was
most prevalent among Marines in

Drug use and drinking are related.
More than half of the heavy drinkers
used marijuana while drinking.
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Divisions and among those stationed
on Hawaii. Most heavy drinkers were
Els to E5s, 25-years old or younger,
unmarried, male, and non-high school
graduates.

More than half of the Marines
surveyed had never used drugs;

35 percent of the respondents said
they had been using drugs just before
they joined the Marine Corps. Two-
thirds of these prior users said that
they quit upon enlistment, and many
others quit soon after. Only 9 percent
of the respondents began to use drugs
after enlistment.

About 20 percent of Marines used
drugs for nonmedical reasons during
the summer of 1983; 90 percent of the
users smoked marijuana and 6
percent used such "hard” drugs as
cocaine and PCP. About two-thirds of
hard-drug users also used marijuana.

Among major commands, a greater
proportion of Division personnel used
drugs. Drug users tend to share many
of the same characteristics as heavy
drinkers; that is, they are younger,
unmarried, male, in the lower pay
grades, and non-high school
graduates,

Results of the CNA study, the third in
four years, were encouraging.
Between 1980 and 1983, drinking and
drug use in the Marine Corps had
fallen considerably. Although the
total number of drinkers remained
fairly constant, the percentage of
heavy drinkers dropped drastically.
In other words, many heavy drinkers
became moderate and light drinkers.
Equally dramatic was the reduced
usage of drugs. The percentage of
junior personnel who used marijuana
and other illegal drugs fell by more
than halfbetween 1980 and 1983.
(Almost no senior personnel used
drugs.)

In addition to measuring the
prevalence of alcohol and drug use,
the study team evaluated drug and
alcohol programs. The drop in drug
use and the shift toward more
moderate drinking reflects the effects
of the Marine Corps program of
education, identification, and
rehabilitation.

The survey found that 45 percent
participated in Marine Corps-
sponsored education programs. Those
who participated reported that their
use of drugs and alcohol had
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decreased. Talks by commanding
officers and senior enlisted personnel
and "rap” sessions have been
particularly effective. These and
other programs help to increase
awareness of the consequences of
heavy drinking and drug use, and
awareness apparently leads to
reduced use.

Urinalysisis the primary means of
identifying drug users, and fear of
detection by urinalysis has been the
major deterrent of drug use.
However, of all Marines tested in
1983, a third were first tested with
field kits. Positive results from such
tests must be confirmed by more
sophisticated laboratory tests. Asa
result, it was found that the labora-
tory did not confirm a third of the
positive samples collected in the field.
One effect of such discrepancies was
reflected in the survey results. Only
25 percent of El1s to E5s trusted the
results of urinalysis.

[t was found later that one type of
field equipment - semi-automated
units operated at major commands -
had been calibrated to "flag” sample
with lower concentrations of drugs
than would be flagged by lab
equipment. Field test procedures
have since been changed to be more
compatible with laboratory
standards.

/8

In general, the Marines’ efforts to
rehabilitate heavy users of drugs and

alcohol have worked well. More than
half of those who participated in
rehabilitation programs stopped
using drugs or alcohol. Thisis a much
higher success rate than is typical for
civilian programs.

Contract Support Services

When projects require special skills or
knowledge that are not readily avail-
able in the government, the Navy and
other parts of the Department of
Defense often turn to outside special-
ists for help. The services these
outsiders provide - consultation,
studies, administrative support, or
technical assistance - are called
Contract Support Services, or CSS for
short. Big sums are involved: The
Navy spends from several hundred
million to several billion dollars
annually on CSS, depending on the
way the funds are accounted for.

Chronic problems have hindered
efforts over the years to manage CSS
effectively and to ensure that the
government gets its money’s worth.
Accounting has been unreliable:
policy directives have gaps and
contradictions; budget presentations
have been uninformative. Even many
of the terms used in referring to CSS
matters have not been defined
consistently or precisely.

The slow progress toward solving
these problems has drawn inereasing
fire in recent vears from the Congress
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and senior defense officials, uni-
formed and civilian. The dissatisfac-
tion in Congress has resuited in
budget cuts, the latest one being of
major magnitude.

In September 1983, the Navy asked
CNA to diagnose the problems
afflicting its CSS processes and to
propose solutions. By the spring of
1984. the study team had accom-
plished the first part of this task.
During the spring and fall, the team
(now augmented by people from the
Naval Material Command, where
most CSS funds are spent) developed
a set of proposals calling for (1) fewer,
simpler, and more precise definitions
of terms, (2) the integration of policy
and procedural guidance, (3) the use
of the Navy’s regular accounting

.......
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system to record CSS obligations,
rather than the Federal Procurement
Data System, and (4) a more informa-
tive format for budget presentations
that takes advantage of accounting
reforms and permits rapid and
accurate reconciliation between
budget data and results.

The findings were briefed to senior
Navy officials, who asked CNA and
the Naval Material Command to
refine and test the proposals and to
develop plans for implementing them.
The analysis is also expected to influ-
ence the work of two other groups
concerned with CSS reform on a
broader scale: the Office of Manage
ment and Budget, and a CSS Action
Group in the Office of the Secretary of
Defense.
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III. The 1985 program

OBJECTIVES AND
PROCEDURES

In the fall of 1983, a team of Hudson
officials and distinguished experts in
naval matters evaluated CNA’s
management and operations and
submitted its report to the Navy’s
Policy Council for CNA. Among the
team’s recommendations were to:

® Give greater attention to the
most pressing issues faced by top-
level decision-makers

® Assure that CNA-Washington
projects reflect the “real-world”
experience gained in the field

® Increase support for CNA's field
program

® Increase analytical support for
the Fleet Commanders-in-Chief

® Develop and maintain the
expertise needed to address
issues effectively.

The research program that is outlined
in this section is aimed at these goals.
To ensure the relevance of CNA’s

research to the analytical needs of the

Navy and Marine Corps, CNA has
adopted new procedures for program
planning.

The program is revised quarterly,
rather than annually as in the past.
Based on an internal review of
progress, suggestions from the CNA
staff, and requests from the Navy and
Marine Corps, CNA management
develops a program that indicates
continuing projects and new starts
during the next 12 months. The
program features a specific allocation
of available analytical resources in
the coming quarter.

After review and approval by the
Executive Committee of the CNA
Board of Overseers, the program is
submitted to the Vice Chief of Naval
Operations and Assistant
Commandant of the Marine Corps.
Through their staffs, the proposed
program is reviewed and an agreed
program is arrived at for presentation
to the Department of the Navy's
Policy Council for CNA.

In addition to this quarterly process,

CNA continues to respond to requests
for ad-hoe projects when the issues are
important enough and when CNA has
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the expertise to do a good job.
Moreover, the quarterly program
includes explicit allowances for
ad-hoc work of various types: quick-
response analyses and scientific
analyst support for Washington

offices of the Navy and Marine Corps,

plus Washington augmentation of
field representatives.

Type of Activity

Support of Washington Offices
Long term projects
Quick responze analyses
Scientific analysts

Support for the Fleets and

Fleet Marine Forces
Washington based projects
Field representatives
Washington augmentees

Methodology Development

Support of Offices in Washington

This support includes long-term

projects, quick-response analyses, and

the efforts of scientific analysts.
Long-term projects last from several

SUMMARY OF FY 1985
RESEARCH PLANS

Allocation of Effort
This is the allocation of analytical
effort that CNA, the Navy, and the

Marine Corps agreed to for the first
quarter of FY 1985:

Equivalent Full Time Analvsts

Navy Projects USMC Projects Total
TH 15
10 2
3 2
38 19 107
11 -
34 1
6 B
51 5 56
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months to one or more years. Some
provide direct analytical inputs to
the Navy's planning, programming,
and budgeting process. Others deal
with particular issues. Both often
lead to the development of expertise
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needed for quick-response analyses.
Among the new long-term efforts
planned for FY 1985 are:

® A major increase in the size and
scope of CNA’s electronic warfare
project

® Significant growth in systems
design and technology work

® A broadly based program of
Soviet military studies.

Long term efforts for the Marine
Corps will include several new
manpower studies and assessments of
requirements for combat service
support and air defense.

The second type of support CNA
provides to offices in Washington is
quick-response analysis. Projects of
this type take from a few days to a few
months and usually deal with some of
the Navy's most important issues.
Among the several important quick-
response efforts underway as FY 1985
began were an analysis of industrial
mobilization capacity, an investiga
tion of Naval aircraft accident rates,
and analyses of Marine Corps fitness
reports. Such projects afford oppor-
tunities for CNA to apply its expertise
to urgent issues, and to expand the
scope of its efforts for the Navy and
Marine Corps.

The third type of support is the
scientific analyst program. Since the

late 1940s, CNA has assigned
analysts to some divisions within the
office of the Chief of Naval Operations
and Headquarters, Marine Corps, on
a part-time basis, to conduct quick-
response analyses for the offices to
which they are assigned, to maintain
liaison between CNA and those
offices, and to help the staffs
formulate larger studies for CNA to
undertake when appropriate.

Support to the Fleets and Fleet
Marine Forces

At the beginning of FY 1985, major
revisions were made to the Navy
portion of the CNA field program.
The most significant change was the
establishment of two four-man
tactical analysis teams in Norfolk and
San Diego. The teams will provide
support to battle groups during their
work-up periods and will support fleet
exercises and tests. On occasion,
analysts will deploy with some battle
groups for such specific objectives as
testing specially configured air wings
and evaluating major new systems at
fleet introduction. The teams will be
able to document tactical innovations
and operations at the battle-group
and battle-force levels, with augmen
tation from CNA-Washington.

A new billet has been established at
the Naval Strike Warfare Center, to
support the development and

evaluation of strike warfare tactics.

...............
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To strengthen its support to the Fleet
Commanders-in-Chief, CNA has
reopened the billet at the head-
quarters of the Atlantic Fleet. CNA
will continue to expand its
Washington-based assessments of
capabilities for the Commanders-in-
Chiefof the Atlantic Fleet, Pacific
Fleet, and U.S. Naval Forces, Europe.
Fleet support is oriented toward the
development of concepts of operations,
studies of strategic issues, and
logistics analyses. CNA will continue
to augment its field representatives
with analysts from Washington
during major fleet exercises.

CNA's field activities at Marine Corps
commands have been expanded by the
assignment of a second analyst to
Marine Aviation Weapons and
Tactics Squadron One, to help the
command implement its new tactical
development and evaluation program.
In addition, CNA plans to provide
analytical support during the coming
year for the evaluation of combined
arms exercises at the Marine Corps
Air Ground Combat Center.

Development of Methodology and
Other CNA-Initiated Research

During the coming year, CNA will
devote more resources to the
development of analytical models,
which are the tools for many studies
in the field and in Washington, and to
the maintenance of data bases needed
for sound modeling - over and above

any such work that is done as part of
projects in direct support of the Navy
and Marine Corps.

Development of models and data
bases used by CNA is greatly
supported by CNA’s work in the field.
Current projects that draw on field
data and experience include the
improvement of exercise analysis
methods, improvement of models of
air-to-air and air-to-surface
weaponeering, development of a
model of the process for identifying
submarine contacts, and development
of models of antisubmarine warfare in
the Arctic.

SPECIAL PROGRAMS

Some new activities were undertaken
in FY 1984, and will gather momen-
tum in FY 1985: conferences, talks by
guest speakers, and a fellows pro-
gram. These activities are designed
to serve both the Department of the
Navy and CNA by encouraging the
exchange of ideas among analysts,
technical experts, and policy-makers.

Conference Series

Every fall, CNA will hold a major,
two-day symposium on the vital
issues of sea power that face the
United States and the Western
alliance. Such matters as tech
nological trends, force design,
missions, and strategies will be
analyzed and debated. In addition
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to papers and commentaries by
knowledgeable analysts, there will
be major addresses by senior Navy
officials. The focus of the annual
symposium - called the Sea Power
Forum - will rotate among these
four main subjects:

® The U.S. Navy
® The U.S. Marine Corps

® Soviet and Other Communist
Navies

® Allied and Third-World Navies.

Every four years, therefore, a host of
major issues and most of the world’s
navies will be analyzed and assessed.
The papers, commentaries, and
addresses of each symposium will be

made available to a wider audience
through books.

Guest Speakers

A noon speakers program will be open
to all CNA employees. It will feature
remarks by, and off-the-record
discussions with, distinguished guests
drawn mainly from the Washington
area.

Fellows Program

This program is expected to add to
the stock of knowledge and skills that
CNA brings to bear on the problems
facing the Navy and Marine Corps.

It comprises Distinguished Fellows,
Senior Fellows, Visiting Fellows, and
Adjunct Fellows. Through these
fellowships, CNA will have access to
talent and experience that might not
otherwise be available.
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IV. Organization

CNA’S MATRIX STRUCTURE

CNA isorganized in a matrix of
“divisions™” and “"research depart-
ments,” as shown in the chart on the
next page. Through the line
divisions, CNA responds to the
specific analytical needs of the Navy
and Marine Corps - in the field and in
Washington. The research depart-
ments foster the development and
maintenance of expertise and its
proper application to the needs of
CNA'sclients. Each member of the
research staff belongs to one of the
research departments; assignments to
projects depend on clients’ needs and
staff members’ qualifications. The
following sections describe the
specialties of these research units.

LINE DIVISIONS

With the exception of the Field
Operations Division, through which
analysts are assigned to Navy and
Marine Corps commands worldwide,
the divisions are organized into
programs.

Naval Warfare Operations

Analysts in Systems Design and
Technology help to shape and
evaluate new concepts for ships,
aireraft, weapon systems, sensors,

s . B T T e
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and communication-information
systems. They also help to structure
effective research, development, and
evaluation programs for such clients
as the Navy’s Director of Research,
Development, Test, and Evaluation.

Analysts in Warfare Systems Testing
and Introduction aid in the opera-
tional testing and evaluation of
weapon systems, sensors, sl.ips, and
aircraft and their introduction into
the fleet. They work with the
Commander, Operational Test and
Evaluation Force, the numbered
fleets. and the Office of the Chief of
Naval Operations.

For these same clients, Fleet Employ-
ment Concepts develops and helps to
test concepts for integrated operations
by forces in various naval missions
and areas. This program serves as
CNA’s focal point for wargaming, a
tool used increasingly by clients in
the Navy to investigate the merits of
different concepts ot operation.

Warfare Capability Assessment
analyzes fleet exercises and
operations to assess the capabilities
and estimate the future performance
of battle forces and weapon systems.
Much of this work is used by the
Director of Naval Warfare, the
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program’s primary client, in the
preparation of his annual appraisals
of Naval warfighting capability.

Naval Planning, Manpower, and
Logistics

The Manpower program develops and
assesses ways to enhance the
personnel readiness of the fleet. The
program’s studies help the Navy to
determine its personnel require-
ments, to forecast the supply of
personnel, and to shape the policies
that will put the two in balance.
Clients include the Deputy Chief of
Naval Operations (Manpower,
Personnel and Training), Director of
Naval Reserve, and Director of Navy
Program Planning.

The focus of the Logistics program is
on finding ways to improve logistics
support to the fleet, in wartime and
peacetime. Analysts also perform
studies on upgrading the material
condition of the fleet. Clientsinclude
the Deputy Chief of Naval Operations
(Logistics) and Director of Navy
Program Planning.

Major developments in international
politics, economics, and military
affairs are analyzed in Political-
Military Affairs. The emphasis ison
helping fleet commanders and Navy
leaders in Washington anticipate new
mission requirements. The primary
client is the Deputy Chief of Naval

Operations (Plans, Policy and
Operations).

Areas of emphasis in Program
Analysis include issues in resource
analysis and program planning that
cut across the responsibilities of many
Navy officials. The program also
conducts analyses to improve the
methods and processes used in Navy
resource planning and management.
The primary client is the Director of
Navy Program Planning.

Marine Corps Programs

Plans and Operations conducts
planning studies for Headquarters,
Marine Corps, and the Marine Corps
Development Center. The planning
studies deal mainly with the costs and
effectiveness of alternative future
systems for amphibious assault,
ground combat, tactical aviation,
antiair warfare, logistic support,
intelligence, and command, control,
and communications.

Working mainly with the Manpower
and Training Departments of Head
quarters, Marine Corps, analysts in
Manpower and Training address all
aspects of manpower policy and
personnel administration: accession
criteria, recruiting, testing, training
standards and methods, personnel
assignment, performance evaluation,
compensation, and retention. In
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addition, this program provides
technical advice and analytical
support to the Corps on joint-service
manpower and training issues.

These programs and the CNA field
representatives assigned to Marine
Corps commands (see the next section)
together form the Marine Corps
Operations Analysis Group.

Field Operations

CNA'’s field program is unique in the
defense-analysis community.
Analysts are assigned to the twenty-
eight Navy and Marine Corps
commands and two CNA Tactical
Analysis Teams shown in the map
and list on page 40. The analysts at
Navy commands together form the

MANAGFMENT
RESPONSIBILITIES

Under the gumdance of the Board of
Overseers, the President i
responsihle for the suceesstul
execution of CONA's research mission
and supporting functions, He works
with the Navy's CNA Pobicy Counerl
and other semor Department of the
Navy officials to see that NA'S
research program s mmed at
suntficant issues. The President
also attends to CNA's relations with
the broader defense community in
the Executive Branch and Congress.
The Senior Vice President and
Director of Research is responsible
for the planning and execution of
the research program, and for man
g the overall quality of CNA'S
work. Palicies with regared to client
relations, types of research and
research priorities are developed by
the President and Semor Viee
President in consultation with the
Research Policy Council, which also
includes the other Viee Presidents,

the Research Department Directors,

and the Director for Naval Matters.

Division Vice Presidents plan and
oversee most of CNA's defense
research, They mantam elose
contact with Navy and Marine
Corps officrals, help to determme
whiat work CNA should undertake,
set the parameters and goals for
vach study and see that key
deciston makers are apprisedof

progressand results. Working
under them, Program Directors are
responsthie for the planmng and
execution of projects in ther
FesSpeetive areis. They, too,
nuttntain close contact with ther
clients 1o see that rescarch s amed
at the right problems. Within the
programs, Project Directors plan
projects in detad asspzn tasks,
monutor progress closely and see
that rescarch stayson target,
through frequent consultation with
their immediate clients, Project
Directors also take the lead i
prepanng briefings and
documenting results.

Research Department Directors
have primary responsthility for the
admuustration and development of
CNA'sresearch stadl They
participate i the iroggand
trarning of new staff members and
i the assignment of personnel to
research projects in the divesions,
Research Department Threctorsave
aso responsible far ensuring the
development and maintenance off
CNASanalytical expertise
Speciticatly, Research Department
Directors Tead researchnmed at
building and improving madelsand
data bases, and oceasiomilly direct
nujor CNA studies, They also
arganize courses and semmars, and
sponsor such career enhancing
activitieos as the preparation of
papers for professional meetings,

I'he Director for Naval Matters
(DNM), 4 ~eunor Navy captain, s
asstgned to the Center with the
concurrenee of the Presudent of CONAL
he DNM has administrative re
sponsibility for the Operations Study
Group tsee helow), and maintaims
linson wath the Bureau of Naval
Personnel to keep the Operations
Study Group statfed with quahified
persennel. Healso conducts special
analyses within ONA asdhirected by
the Senor Vice President,

The Operations Study Group (0SG)
comprises the 18 Naval officers and 2
enhsted personnel assigned to ONA
as workimg members of the
analvtical and support stafts. They
are selected on the basis of nulitary
experience and performance, as well
as acadenue background (14 of the
olficers hold advanced degrees),
Aside from therr valoable analyvtical
contributions, the members of OSG
provide the rest of ONA'S research
staflwath practical expenence,
techment knowledge and a user’s
point of view

I'he Vice President and Secretary to
the Board ~ves that the repular
meetings ot the Board of Overseers
provide adequate and aceurate
imfornution about CNA's research
and busiess etivities, He also
keeps the Board abreast of
important developoments theoughont
the yvemr
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Operations Evaluation Group (OEG),
which has helped the Navy in the
assessment of operations and
development of tactics since World
War II. Analysts assigned to work in
the Navy’s Tactical Development and
Evaluation Program are further
designated as Tactical Analysis
Group (TAG) analysts.

Field representatives spend long
enough at their assignments -
normally two years - to know the
forces and systems they are
analyzing, but not so long that they
lose their detached point of view.
Returning field representatives apply
their invaluable experience to
projects for Navy and Marine Corps
offices in Washington. Analystsin
the field regularly request and get
support from Washington-based
analysts. This assistance often takes
the form of sending Washington-
based analysts to help the field
representatives plan, observe, and
analyze large-scale exercises and
tests.

The main emphasis in the division
remains what it was when CNA's
forerunner, the Anti-Submarine
Warfare Operations Research Group,
was formed in 1942 - getting the
most out of the forces at hand by
sending scientists to work with the
forces. Today, the work of CNA’s field
representatives falls into three main
categories: evaluation of system

performance, tactical development
and evaluation. and assessment of
fleet effectiveness.

System performance is evaluated both
before and after systems reach the
fleet, and the evaluations help the
Navy and Marine Corps decide
whether to accept new systems and
how to modify them to make them
more effective. The combat effective
ness of forces also depends critically
on sound tactical doctrine; about half
the field representatives contribute
directly to the development and
evaluation of tactics for Navy and
Marine Corps forces. Field repre-
sentatives also help fleet commanders
to assess the effectiveness of forces
through the planning, reconstruction,
and analysis of major fleet exercises.
Analyses of individual exercises point
the way to specific improvements in
training and operational procedures:
summaries of many exercises help to
form realistic estimates of force
effectiveness.

RESEARCH DEPARTMENTS

A matrix organization differs from
the traditional line organization by
assigning separate responsibility for
the management of key resources —in
CNA’s case, the research staff.

As indicated earlier, the research
departments enhance the quality of
CNA’s efforts for its clients by
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LOCATIONS OF FIELD
REPRESENTATIVES

WHIDBEY
' ISLAND NEW LONDON
\ \ LONDON /
' BRUNSWICK
KAMISEYA FALLON \. c:z:: > s  GAETA
\ MOFFETT FIELD . 7 ."/NEWPORT ~/
.o 0... o® ~~PATUXENT RIVER
) vokosuka  POINTMUGL™ %\ \\ NORFOLK NAPES
N . YUMA
X . HONOLULU CHARLESTON
N SUBICBAY
SAN DIEGO
e BRUNSWICK, MAINE NEWPORT, RHODE [SILAND
R Patrol Wings, Atlantie Naval War College
N CHARLESTON, SOUTH CAROLINA NORFOLK, VIRGINIA
Cruser Destrover Group Twa Commander-in-Chief, Atlantic Fleet
x CHINA LAKE, CALIFORNIA l"‘h-vl. Mn'rum Force, Atlantic
X Arr Test and Evaluation Squadron Five j?v“‘v'(’"d IP;". et o Atlant
. actical Tratming Group, Atlantic
:. FALLON, NEVADA Operational Test and Evaluation Foree
. Naval Strike Warfare Center CNA Tactical Analysis Team
: GAETA, ITALY PATUXENT RIVER, MARYLAND
- Sisth Fleet Air Test and Evaluation Squadron One
oot it oo P POINT MUGU, CALIFORNIA
- F;:',c-l \f’l:::m- ;-,m.,.' p‘:ll"lﬁ&‘ ‘ Arr Test and Evaluation Squadron Four
. Third Fleet SAN DIEGO, CALIFORNIA
.-' KAMISEYA, JAPAN Fighter /t\lrbnrnc l'ﬁ'ﬂrly Warning Wing, Pacific
. Patroland Reconnassiance Force | Pacific Fleet Tactical Traiming Group, Pacific
. CNA Tactical Analysis Team
- LONDON, ENGILAND
Commander in Chief, US. Naval Farees, Eirope SUBIC BAY, PHILIPPINES
.., MOFFETT F”‘:l,”, CALIFORNIA Carner Striking Foree, Seventh Fleet
o Patrol Wings. Pacific WHIDBEY ISLAND, WASHINGTON
LN NAPLES, ITALY Medium Attack Tactical Electrome Warfare Wing, Pacific
*

Battle Force, Sixth Flest
Submarine Foree, Sixth Fleet
Mantime Survedlance and Beconnassance Force, Sicth Fleet

YOKOSUKA, JAPAN

Seventh Fleet

NEW LONDON, CONNECTICUT YUMA, ARIZONA
Submarine Development Squadron Twelve Marine Aviation Weapons and Tacties Squadron
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involved in tactical aviation
and ASW,

building and maintaining expertise.
The departments do this in three
main ways: by conducting research
that is aimed at developing models
and data bases, by organizing

courses and seminars for analysts,
and by supporting analysts’
participation in outside professional
activities. These are the departments’
areas of concentration:

Analysts in Amphibious and
Land Warfare specialize in the
forces, operations, and systems
of Marine Air-Ground Task
Forces and Amphibious Task
Forces.

Policy and Resources fosters
such non-warfare disciplines as
political science, economics,
cost analysis, logistics, and
management science.

® Ajr Warfare provides expertise in
all aspects of Navy and Marine
Corps tactical aviation.

Submarine and Antisubmarine
Warfare comprises specialists in
surface, air, and submarine ASW,

Information Sciences builds and
maintains expertise in the tech-

and in submarine and mine warfare.

Surface Warfare specializes in

Naval surface forces, systems,
and operations other than those

nologies, systems, processes,

and analytical techniques that

bear on the role of information
in combat, combat support,
and management.

RESEARCH-SUPPORT
ACTIVITIES

The Director of Finance and
Administration s responsible for afll
matters relating to financral and
contractual management, for
programs affecting physical
security, for complisines with the
Industrial Secunity Regulations of
the Defense Investigative Service,
tor publication and distribution of
research reports, and for ONA'S
computational facihties. These
activities are ormanized into six
departments:

Computing Services i~ responsible

for nperation of the computer center,

tor centralized programnung and
for i proper match between the

capabilities of computing resources
and the needs of CNA users.

Finance and Accounting provides
cost and management accounting
reports, financial mangement
services, contract admimistriation,
and procurement services.

Information Services acquires,
disseminates, and controls research
matertals, This department isalso
responsible for managng CNA'S
clissitled and vnelyssitted hibriacies,
and for developmg and mamtauing
on-line access to sourees, through
CNA'Scomputer.

Personnel provides recruiting,
nterytew tng, and testing setyvces,

matntains personnel recards,
admunsters the salary and fringe
benefits programs; and manages
CNA'S Equal Emplovment
Opportunity and Athirmative Action
prnur;\m.\.

Publications comprises the editoral
stattand production center. 1t
provides editorial, composition,
graphicarts, and reproduction
services adl components of ON A
and prepares special publications,

Security assures complianee with the
industeiad Security Regulations of
the Detense Investigative Service
and s responsthle tar providing
building mantenanee and oificee
service stupport




V. Resources

FUNDING

The tables and chart on the next
pages depict CNA’s finances for

FY 1984. Of CNA’s total funding for
the year - $20.5 million - 96 percent
came from the Department of the
Navy, 2 percent from other Depart-
ment of Defense sources, and 2 per-
cent from non-defense agencies of the
government. This distributionisin
keeping with CNA’'s main role as the
Department of the Navy’s Federal
Contract Research Center for studies
and analyses.

PERSONNEI.
Size of the Staff

Atthe end of FY 1984, CNA em-
ployed 383 full-time and part-time

personnel. The full-time staff of
research managers and professionals
numbered 168. Their efforts for the
Navy and Marine Corps were made
possible by the contributions of the
executive managers, technical aids,
administrators, and support staff
members who round out the CNA
family.

Qualifications of the Research
Staff

To conduct its challenging program of
research for the Navy and Marine
Corps, CNA hires specialists with
experience in defense matters, as well
as qualified persons with little or no
background in defense, but who have
outstanding achievements in other
fields or strong academic credentials.

FINANCES

CNA functions as a division of the
Hudson Institute a not-tor profit
research orgamzation, Aot CNA'S
contracts, bank accounts, and ither
lewal aggreemients are executed by
desgnated officr. s of the Hudson
Institute and are carrred i Hud
son's name. Onall contracts with
the Department of the Navy (DON,
the Institute charges a2 percemt
fee, which s applied to long range

studies of Interest to the Navy

CASH REQUIREMENTS

Because CNA fncks other sources of
capital, the DON provides working
cipital through an advance funding
account. Advancesare drawntwice
a month an the basis of anticipated
expenditures and are offset by
monthly vouchers. All contradct
expenditures are reviewed by
CNA'Saccounting <tafl, to ensare
complinnee with tederal regulations
and contract provisions

FINANCIAL CONTROL

Financial control s achieved
through a syvstem of budgeting and
expense mopitoring. Expenditures
for teavel supplies, equipment, and
consultants are documented by
reqisitions and approved by CNA'S
management. Mijor purchases must
be approved in advance by the
Naves Admuistrative Contracting
Otheer The Detense Contract Aadit
Azency and Hudson's pubhe
acecuntant regulbarly audit CNA
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STATEMENT OF COMPARATIVE FINANCIAL CONDITION
30 September 1984 and 30 September 1983

ASSETS
1984 1983
Current Assets
Cash $ 698,163 $ 801,458
Receivables (note 1) 1,695,495 255,299
Travel advances and prepaid items 114,477 83,580
Net capital account (note 2) 1,037,847 138,186
Total current assets $3,5145.982 $1,278,523

LIABILITIES AND RESERVE FOR DISALLOWANCES

Current Liabilities

Advances - US Navy $2.211,685 $ 16,646
Accounts pavable 237,223 465,992
Payroll taxes and nther withheldings 21,075 7,437

Total current habilities 2,469,983 490,075

Other Liabilities

Acerued annual leave 946,745 788,448
Miscellancous 122,630 -
Total other liabilities 1,069,375 788,488
Reserve for disallowances »6,6274 -
Total liabilities $354’)?§} 75%;1 377875.2
NOTES:

1. Government agencies account for over 95 percent of all receivables

2. CNA has no physical assets. Property and equipment constitute direct charges, waith title
vesting in the government . Increase in capital account retlects the unamortized balance of
CNAS VAX 11/780 computer system_an equipment purchase funded throngh an inerease in
CNA's advance funding agreement with the Navy
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FUNDING IN FY 1984
(Thousands of Dollars)
Source of Funds: Defense:
Department of the Navy $19,840
Other DOD sources 346
Total defense funding $20,186
Non-defense funding: 356
Total FY 1984 funding $20,542
Funds carried forward from
FY 1983:
Defense 2,013
Non-defense 235
Total funds available in FY 1984 $22,790
Application of Funds: CNA program costs (note 1) $22,046
Hudson Institute research and
management fees 744
Total funds applied $22,790

1. Includes $475,000 available for Hudson Institute’s participation in CNA projects.

APPLICATION OF FUNDS IN FY 1984

Salaries and wages

55.7¢
. Rent and - . -
Computer i )ephone Fravel Total salaries and benefits
Other direct charges, 2.7¢ 5.9¢ 3.l¢ 72.4¢

capital items.,
supplies and services

B.4¢ \

Hudson [n=titute

management fee and overhead
3.2¢
{R

Hudson Institute / [

participation in CNA projects
2.3¢

Fmplovee benefits
16.7¢

Salaries
Computing Services

2.0

Salaries
peneral and
administrative

11.6¢

Salaries
operating groups
42,1¢
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N POSTGRADUATE DEGREES s
N (Proportion of Research Staff, 1984) :\'}'
' Y
: .‘::3:’
* Doctor’s Master’s Total '
: Center for Naval Analyses 65% 26% 91% ‘Z.::f:'
18 Contract Research Centers 29 33 62 ,-".-_:-\._
25 Federal Research Laboratories 16 16 32 ,‘:}‘?:
43 Profit-seeking firms 18 25 43

. The tables above and below show Percentage of

the source of recent hires to CNA’s research staff D

- research staff, and compare the T N

N academic attainments of CNA’s Physics and chemistry 30 -

o research staff to those of similar Mathematics and statisties 20

. research organizations. Economics, business, L
and finance 17 =

N RESEARCH STAFF RECRUITING Engineering 1 s
> (1979-1984) Operations research 8 O
2 Psychology and sociology 3 o
- Source of hires Percent Political science and ":::':_-

international relations 3
::: University (student) 39 History 2 .':_.:::: !
- Private industry 23 Other _6 -.\_‘
.'_:: University (faculty or staff) 18 o
3 Federal government 6 Total 100 :::'-'
Non-profit organization 10 o
Military 4 NS

: CNA takes pride in the practical
- Total 100 experience of its staff. More than 40 5
. percent of CNA's research staff has -

) The large percentage of research staff spent one or more tours in field =
members with advanced degrees gives  assignments at Navy and Marine VR
v CNA an important asset in con- Corps commands, where they have R

. ducting detailed, thorough research. acquired first-hand knowledge of the ‘-“:E‘f.
L~ The diverse nature of CNA’'s research forces, systems, and Operations they ::*' :
- program requires a mix of academic are called upon to analyze at CNA- p
: disciplines, as shown in this table: Washington. Researchers with field .f,::-::i
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experience have spent, on average,
more than 3 years in the field. More
generally, the research staff’s
professional work experience
averages 14 years, with 10 years of
that in defense research. The staff’s
experience, combined with post-
graduate education that averages
almost 5 years, sets CNA apart from
most organizations in the credentials
that its staff brings to bear on
significant national-defense issues.

Training

CNA does not rely on experience
alone to develop an expert staff. In
FY 1984, CNA expanded and
improved its orientation and training
program for new research staff
members. Through group discussions
and one-on-one sessions with senior
analysts, new staff members learn
about the organization, forces, and
systems of the Navy and Marine
Corps, about the defense decision-
making process, and about which
analytical techniques are applicable
to specific types of problems. This
process usually spans two years at
CNA headquarters in Washington,
and includes at least one temporary
assignment in the field. The research
department to which a new analyst is
assigned also provides training
through seminars and projects
designed to acquaint the analyst with

the problems and techniques in his
area of specialization.

RESEARCH AND SUPPORT
FACILITIES

To support them in their research,
CNA provides the research staff with
a variety of facilities and services.
This section focuses on those
resources that are used directly in the
preparation and production of
research reports.

Information Resources

One of the most valuable research
tools available to analysts at CNA is
the extensive collection of data,
models, and analytical and technical
reports that has been built up since
1942. A computerized reference
system has been developed for this
collection and will be operational in
FY 1985. Other technical documents
are available through CNA’s access to
the Defense Technical Information
Center and the resources of military
libraries.

CNA’'s unclassified library houses a
substantial collection of Congres
sional documents, some 8,000 books,
and a collection of more than 350
different journals. Access to outside
collections and sources is provided
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through the Library of Congress,

interlibrary loan arrangements,

and on-line bibliographic and text-

retrieval services

Computing Services

Through remote-access terminals
and three VAX 11/780-85 computers,

Publication Services

To turn out reports that are cogent

as well as substantive, CNA pro-
vides analysts with the help of pro-
fessional editors, graphics artists,
and compositors. For fast turnaround,

CNA analysts command a variety
of languages, utilities, and appli-

cation packages. The applications
include word processing and graphics,
in addition to a wide variety of
scientific packages. Specialists pro-
vide data-management, processing,
operating, and programming

services.

visual aids and documents are
produced on CNA’s own equipment.

In 1984, two major steps were taken
to modernize CNA’s publication
equipment. A high-speed photo-
copier that affords even faster
turnaround was installed, and

an advanced composition system
was ordered.

SALARIES

The Senior Vice President and
Department Directors approve all
ofters of employment and all actions
atfecting staff salaries. Any salary
above the basie pay authorized for
Level IV of the Senor Executive
Schedule mustalso be approved by
the CNA Board of Overseers and by
the Navy's Contracting Officer. To
ke sare that CNA salaries are
competitive, CNA'S management
analvzes salary survev data drawn
trom o large national sample of
soentistsand engineers by d(‘un'('.

specialty, and level of experience.
This information is supplemented
by informal exchanges with organi-
zations conducting research similar
o CNA's. Individual salaries and
research accomplishments are
reviewed every year.

EQUAL OPPORTUNITY

CNA has long supported the
principle of equal opportunity,
regardless of race, creed, color,
national oeigin, sex, age, physical
handicap, or veteran status. To that

end, CNA has established policies
and practices in conformuty with
federal legislation. The main
ubjectives of CNA's Affirmative
Action Program are (1) to make sure
that, within each sector of the labor
market drawnon by CNA,
minorities and women are repre-
sented on the CNA staff to the same
degree as they are inthe sector asa
whale.and (2yto provide all
employees with opportuntties for
training and advancement. CNA
continues to be dedicated to these
t)hj('( tives,
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