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SUMMARY

0 Resource constraints and technological sophistication are creating

new priorities for a searching look at the value of experimental force
concepts. There is a high priority for innovations which can reduce
the cost of military forces and improve their effectiveness.

o Changing technology is also altering a rationale on which current

force structures, and roles and missions, are based. Experimental
forces must examine new missions ard force structures as well as
ways to improve current mission capabilities.

o Imbalances in NATO capabilities -- coupled to the possibility of force
reductions -- create special requirements for new approadhes to force

concepts. So ducs the increasing rate of arms and technology transfer
to third world countries.

o Many useful experimental force concepts use existing technology or
weapon systems. These concepts do not, however, seem capable of
meeting the challenge of future technological innovation or of coping

with the overall resource pressures on force size.

0 What seems required is an integration of new tactical force concepts,

new technology, and force-wide planning. Only through such integration
does it seem possible to provide a capability to increase effectiveness
without increasing force costs or to achieve substantial savings in
manpower, support, and/or heavy equipment.

0 The term "HITEX," or high technology experimental forces, has been

coined to apply to such forces, and to a project concept for improving

the planning of such force designs.

V 0 A HITEX project would have the following objectives:

- - Examine current and developing experimental force concepts
for tactical land, air, and amphibious/assault forces.

,- - Examine new weapons systems and technology for use by

such forces.

-- Develop analytic models to explore the force-wide value of
different concepts and technology, and major trade-offs in

cost-effectiveness or force requirements.



I.]

Identify promising mixes of experimental force concepts and
new technology, analyze their value, and suggest possible

P field testing methods.

0 The goal would not be to develop a single experimental force concept,
or to fix upon a given range of concepts at a single point in time. The
purpose of the project would rather be to provide an on-going examination
of new alternatives while steadily improving the methodology for deter-
mining their relative value and effectiveness.

o The value of these concepts would be examined in "force on force"'
terms, as well as in a chosen tactical mission. Their "life cycle"
would also be studied. A major objective would be to develop a range
of options which could deal with force-wide needs for tactical innovation
and with force-wide resource constraints.'

0 Initially at least, the project would examine a wide range of specialized
areas. Priority would be given to:

New armor/anti-armor forces.

- - New indirect fire and air support forces.

S- - High mobility/high firepower forces.

-- New air defense forces.

New defense concepts for the Center Region of NATO.

= - New concepts for the support of third world forces.

0 Emphasis would be given in all stages to an inter-Agency approach.
Maximum r, se would be made of concepts being developed by the
Services, by various schools, by individual military officers and
on an IRID basis.

o0 Much of the effort would be directed towards improving the exchange of
information, towards common study and workshop efforts with the
Services and towards exploring shared or rationalized approaches
with our Allies.
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I. INTRODL CTION

There is a continuing need to explore new force concepts and the role
new technology, new tactics and new force structures can play in making
military power cheaper and more effective. The U.S. now faces pressures,
however, which give such innovation a special priority. These pressures
are summarized in Table One below:

TABLE ONE

NEW PRIORITIES FOR EXPERIMENTAL FORCE CONCEPTS
/

0 Defense Research Constraints.

o Growing Technological Sophistication. ,

o Changing Roles and Missions.

o Imbalances in NATO capabilities.

o Increases in Third World Armaments and Technology.

Each of these pressures acts as a driving force in shaping future
force plan s, and the technology to support them:

A. RESOURCE PRESSURES

The U.S. and its Allies face growing resource pressures on their
ability to maintain suitable tactical forces. These pressures include the
steadily rising real cost of military manpower, of equipment, of training,
and of operations and maintenance. They are also the result of the steadily
more complex technology that tactical forces must operate. This new
technology generally requires more training, more skilled manpower, more
R&D and procurement expenditure, and more operations and maintenance
effort.

B. TECHNOLOGICAL SOPHISTICATION

.1 At the same time, advances in technology create new opportunities
for, and demands upon, tactical forces.
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TABLE TWOL -~ TECHNOLOGY PRESSURES FOR CHANGE IN TACTICAL FORCES

o Improved range, accuracy, and lethality of virtually all types oftactical weapons.

o Improved avionics, fire control, and data processing systems.

0 Real time targeting, intelligence.,. and recce systems and sensors.

o Improved land and air system armor, vulnerable area design,

countermeasure defenses, etc.

0 System netting and integration technology for C 3 , force management,
and allocation, and intelligence utilization.

o Improved engineering, support, and supply equipment and systems.

o Improved tactical and strategic mobility systems.

PGMs, ATGMs, SAMs, RPVs, CLGP, and HOWLS are concrete
examples of such systhms. These acronyms, however, are only symbols
of the general pressure for change that technology is putting on tactical forces.

C. CHANGING ROLES AND MISSIONS

Together, the twin pressures of rising costs and technological change
create a new for new and more efficient solutions to the ways in which forces
should be structured to use this new technology, The new capabilities tech-
nology provides are, however, also changing the boundaries between existing
roles and missions.

TABLE THREE

THE IMPACT OF ADVANCED TECHNOLOGY
*• ( IN CHANGING TACTICAL ROLES AND MISSIONS

"Y -. ,-New guidance systems, target location systems, and added range give

artillery and missiles the capability to strike with direct fire accuracy
far behind the FEBA.

-- New infantry weaponery gives lightly equipped forces the capability
to duel with heavy attacking armor.

- - More accurate and lethal air launched weaponery and SSMs allow tactical
forces to strike selectively at the entire range of tactical forces from
the FEBA to LOG points and build-up points far to the rear.
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Combinations of strategic airlift, helicopters, and advanced amphibious
assault technology are changing build-up capabilities and tactical
mobilit9. Coupled with new tactical air targeting technology and weapons

systems they create the potential for new mixes of dispersed forces and
porous combat.

Systems such as RPVs provide both land and air forces with a common
capability to improve their reconnaissance and strike capability by an
order of magnitude.

New mine systems, sensors, and sensor weapons, combined with 9
improved shelter technology, create new opportunities for land and
air supported barrier systems.

Improved gun and missile technology, coupled to new guidance systems, 1
may soon allow the development of weapons which combine direct and
indirect fire, anti-armor capability, and anti-air capability into
common weapon systems.

The war in the air has become a complex mix of new air-to-air,
surface-to-air, electronic warfare, and AC&W capabilities.

Improved conventional munitions, low yield nuclear weapons, special
purpose weapons, and improved guidance and targeting are steadily
blurring the distinction between conventional and tactical nuclear war-
fare in terms of its comparative damage effects. Other improvements
in technology are blurring the distinction between tactical and strategic
nucleal systems.

Electronic warfare, emitter locators, new C 3 systems, new intelligence
systems, and computerized planning systems create the possibility to
net much of this tactical technology together in ways where it is almost
impossible to anticipate how the role of given systems would change
dynamically in war.

Each year moves U.S. and Allied Forces further away from the levels

of capability that constrained them in past combat. Each year also creates
new threat challenges to their capabilities, and complex new relationships
between the technology held by both sides and their force structures.

D. THE PROBLEM OF NATO

NATO presents a special challenge for the development of new force
concepts. While the current balance of conventional and nuclear capabilities
can be argued, there is no question that the Warsaw Pact is the most
sophisticated tactical threat that the U.S. and Its Allies now face. Further,
there is broad agreement that the Pact has succeeded in developing a major
numerical superiority in artillery, tanks, and land forces combat numbers.
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NATO is also the area where resource pressures seem sharpest on

the U.S. and its Allies, and where it is becoming most difficult to maintain
suitable numbers of trained manpower. Further, for a variety of reasons,
NATO faces the prospects of significant force cuts over the next decade.

Even if these cuts are mutual and balanced, NATO will not be able to match
Soviet reinforcement capability, and will lack the force density to cover the
front using existing force structures and technology.

D. THIRD WORLD ARMS AND TRANSFERS

At the same time third world countries are rapidly increasing its 9
weight of advanced technology. Iran now has more medium tanks than
any of our NATO allies or non-Soviet Warsaw Pact country. It may soon
acquire an equal superiority in fighter aircraft. Other Middle Eastern
powers number their tank strength in the thousands, and jet fighter strength
in the hundreds, and are acquiring large numbers of SSMs and SAMs.
Similar treznds are emerging in Asia, and to a lesser extent in Africa and
South America.

Such trends will increasingly limit U.S. ability to use its tactical

forces throughout the world unless the U.S. can find new systems and
organizational concepts which will overcome the growing weight of major
arms in foreign forces. The U.S. and its Western Allies have traditionally
been able to achieve an effectiveness disproportionate to force numbers by
superior 'organization, tactics, and equipment. Such superiority, however,
depends upon constant innovation.

II. 'HIGHTEX"I -- HIGH TECHNOLOGY EXPERIMENTAL FORCES

Many of the proponents of various experimental force concepts tailor
their ideas to a given tactical mission or to a given weapons system or
technology. Some concepts depend on existing technology. The nature of
the pressures for change just outlined, however, raises serious doubts
about the value of single mission or existing technology solutions:

TABLE FOUR

LIMITS ON THE VALUE OF SINGLE MISSION OR EXISTING
TECHNOLOGY EXPERIMENTAL FORCE CONCEPTS

o Single mission solution generally have only a limited impact on either
the overall balance of force capabilities or resource pressures.

0 Fixes in single mission areas can generally be countered by increases
in threat forces in the same mission area even without new threat
technology or force organization.
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0 Reliance on existing technology makes the new force concept
vulnerable to relatively low cost long or short term countermeasures.

The rationale behind the new force concept may quickly become

outdated.

o0 The pressures for change listed in Table Two are force-wide, not
limited to a single tactical mission like anti-armor warfare.

0 Most existing tactical weapons systems fall far short of the potential
technology offers for both improved capability and lower force costs.

0 There is no way of predicting or controlling the rate of innovation
in threat technology and force structures.

0 Forces take time to change or "convert" to new force structures.

Short term solutions may solve an immediate problem, but not be
implementable within the time required to make them cost-effective.

0 Any change in a given tactical capability impacts on other associated

capabilities. Rigid suboptimization may create problems for other
parts of the force structure while solving them for a selected mission.

It is easy enough to talk about bureaucratic obstruction and military
cons ervatism. One of the main reasons that force concepts evolve slowly,
however, is that they often stop their development at thp point where they

simply are not practical. They focus on the benefit of the concept without
regard to its cost, or leave the concept in a form where its value has too

short a life or too limited an impact to justify a major effort to change

force plans.

A. "'HITEX" FORCES

Accordingly, any project focusing on experimental forces must take

account of the fact that existing tactical forces are already high technology

forces, and of the scale and pace of the change going in tactical technology.
It must take into account the need to solve force-wide problems or at least
offer a net balance of advantages in force-wide terms. And, it must con-
tribute to long term solutions to the problem of resource pressures. No
partial solution has value if the U.S. and its Allies still cannot maintain
their commitments.

This means the focus must be on High Technology Experimental forces,

*: and such "HITEX" forces must have the characteristics shown in Table Five

below:
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TABLE FIVE

.•' REQUIRED CHARACTERISTICS OF HIGH TECHNOLOGY
EXPERIMENTAL OR "HITEX"I FORCES

0 Use developing or advanced technology.

o Solve tactical problem, or improve tactical capability, in force -

wide terms.

o Produce a sustained improvement in force capability that justifies
the process of conversion.

o Provide improved capability in a range of contingencies, not simply
the contingency the force is designed to meet.

0 Offer significant solutions to the problem of force-wide resource

constraints.

o Remain viable in spite of foreseeable threat countermeasures or

force improvements.

o Be a sufficiently broad improvement effort, or part of a range of
efforts, toproduce an effective and fundable future tactical force
structure to meet U.S. commitments.

There are some important qualifications, however, which must be
added to these requirements.

B. "HIGH TECHNOLOGY"

First, "high technology" does not necessarily mean large equipment,
complex systems, or high cost technology. It means taking advantage of
the state-of-the-art and facing the reality of how complex the threat is that
new force concepts must meet. This integration of tactics, technology, and
force structures may result in infantry equipped with light low cost mobility
systems and inexpensive advanced anti-tank rocket launchers. It may also
result in extremely costly complex systems to combine recce, targeting,
force allocation, strike, and damage assessment capabilities into a single
net. It' may involve a new mix of both. It is the quality of the integration
between technology and the force concept that counts.

below The diversity of the technology involved is illustrated in Table Six
S8below
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TABLE SIX

EXAMPLES OF POTENTIAL HITEX TECHNOLOGY

0 Light, highly mobile, scout vehicles equipped with improved anti-
tank weapons for fluid of dispersed area anti-armor defense.

o Remotely piloted vehicles for long range strike capability, stand-off
air attack capability, targeting, real-time reconnaissance, or long
range tank killing.

0 Advanced man portable rocket launchers for high firepower attacks
on personnel built-up areas.

Netted sensor systems for real time intelligence, targeting, and 14
firepower or force allocation.

0 Real time damage assessment systems for force wide casuality and
damage analysis in conventional and TNW attacks, and force allocation
or attack response option management.

0 Emitter locator-identifier-targeter-strike allocation systems.

o Combined anti-tank, anti-air defense weapons systems.

o Force-wide night, poor visibility, and poor weather warfare systems.

o Porous battlefield defense netting systems.

o Hostile weapons location systems to provide a "direct fire" targeting
capability to indirect fire systems.

o Recce-target acquisition-air control-PGM guidance systems to
improve aircraft or helicopter tank killing capability.

Some of this technology costs thousands of dollars. Other elements
cost billions. Some requires extemely sophisticated systems. Other types

can be used by lightly equipped infantry. Some is currently under develop-
ment. Others are only concepts. All are legitimate options for HIGHTEX

I ~for ce s. I

C. FORCE-WIDE REQUIREMENTS AND SUB-OPTIMIZATION

Second, the need to consider HITEX forces in terms of their "force-

on-force" effect does not mean that any research effort can credibly begin

or end with force-wide solutions. It will be necessary to a uboptimize on
given major missions or requirements, and to seek partial solutions to

force-wide problems.
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The point is that the overall demand of force planning cannot be

ignored for the immediate and specific tactical objective.

D. THERE IS NO STOPPIN' POINT; NO LONG TERM SOLUTION

Finally, there is no stopping point or long term solution to the develop-
ment of HITEX forces. Innovation in tactical technology will have extremely
destablizing effect on any current concept, as will the complex changes
taking place in defense costs. The most that planners can hope for are
experimental force concepts that offer the decision maker credible options
within a given life cycle.

It will be difficult to foresee what this life cycle may be. Threat or
potential threat countries will always retain the option of forcing the pace
for change. Regardless of improvements in analytical methodology, there
will always be major areas of uncertainty in our ability to forecast future
requirements. The U.S. also has no monopoly on innovation. The inter-
action between friendly and threat force changes, and the rate of progress
in countermeasure capability, cannot be ar 'cipated.

Even as one set of HITEX concepts becomes a series of practical
force options for the force planner, there will be a need for next generation or
alternative solutions. This is a painful reality. It robs many "fixes" or I
"solutions" of the glamour and impact they might have had in slower changing
eras. It is,, however, an unavoidable reality, and it means a HITEX project
must pursue different path, or options on a continuing basis.

III. IMPLEMENTING THE "HIGHTEX" CONCEPT

The technological and resource pressures identified earlier have
already produced many new force concepts. In fact, the deployment of
ATGMs and the possibility of MBFR have led to almost as many new force
concepts as there have been studies of either topic, and these studies
number in the hundreds.

Ideas, however, are only the starting point. They must be supported

by convincing analysis and field tests. Theyrequire detailed cos t analysis,
and detailed study of the new training and O&M burdens they impose. They
require modification to meet the comments and criticism of military planners
who will not initially be advocates, but who must implement such innovations.

A HITEX project should, therefore, both s upport the development of
HITEX concepts and begin their transformation into force planning options.
It must also avoid the trap of suboptimizing in a single mission area or on
a single technology, and it must accept the need to sponsor a continuing effort.
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TABLE SEVEN

PRINCIPLE APPROACHES TO DEVELOPING "HITEX" FORCES

- - Survey current and developing force concepts for tactical land, air,
and amphibious forces.

- - Survey new weapons systems and technology for use in such forces.

- - Provide a forum for the exchange of ideas, outside revie'/, and
informed criticam.

- - Fund research into promising concepts and technology.

-- Stimulate research in areas where current progress seems to be
lacking or into the cdnsideration of new technologies and roles and
rmiss•ions•.

- - Develop analytic models and methodology capable of exploring the
value of different concepts and technology, and of studying trade-off.
in cost-effectiveness or force requirements.

- - Assist in the development of suitable field testing plane for promising
HITEX concepts.

A. SURVEY CURRENT AND DEVELOPING FORCE CONCEPTS

There is an obvious need to not "reinvent the wheel," but it also seems
useful to start bringing various concepts together simply to make it possible
to study the range of concepts available. There now seems to be too little
communication of such concepts even within the branches of a given Service,
and there is an obvious need for the technologist to be able to examine future
concepts as well as the military planner. Such a survey effort might take the
form of a volume containing a summary of different concepts. This could be
kept up to date by circulating addendums and occasional revisions of the
summary.

B. SURVEY NEW WEAPONS SYSTEMS AND TECHNOLOGY

, A similar effort is required to make the force planner or tactician

more familiar with the capabilties of new technology, and to provide a com-
pact picture of the full range of options availabe. One key task will be to
ensure that new technology is described in terms of its possible applications
as soon as possible. It will also be essential to ensure that the value of
such a survey is not lost be failing to update it, or maintain it as a continuing

project F.
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C. PROVIDE A FORUM FOR EXCHANGE OF IDEAS, OUTSIDE REVIEW,
AND INFORMED CRITICISM

A better and continuing forum is needed for the discus sion of HITEX
concepts. One way to achieve this would be a series of workshops focused
on given tactical areas that would allow new ideas to be presented, permit
an exchange of ideas, and provide increased contact between the innovater
technologists, and the force planner. Another is a "HITEXI bulletin that
could ensure a suitable circulation of ideas, and that new concepts or
technology -- and responding comments and criticism -- had wide exposure.
Publications like the U.S.A.F. "TAB" have shown k jw valuable such docu-
mentation can be, particularly when classified material can be included and
the analysis can move from the general idea to the use of specific intelligence
and force data.

D. FUND RESEARCH

It is unclear whether it is possible to buy innovation, but it should be
possible to buy implementation. It also seems fair to assume that the
Services, contractors, and defense analysts already generate far more
ideas that any HITEX project could fully analyze, much less turn into
practical options. Accordingly, the criteria in Table Seven seems one
way of ensuring maximum payoff in what still will be high risk research.

TABLE EIGHT

CRITERIA FOR FUNDING "HITEX" RESEARCH

0 Existence of a well defined concept or technology whose promise
can be demonstrated through a detailed initial study, and which
has already been subjected to at least initial critical review.

o A credible probability that the concept is important enought, and
well structured enought, to meet the general requirements for
XHITIEX forces outlined in Table Four.

o Presentation of a detailed research or analytic program whose
output is a practical force planning option for decision makers. p

o Existence of documented support within OSD or the Services for
the research project.

o Use of advanced technology and new tactical roles and missions.

o Existence of sufficient supporting analysis to demonstrate the
* *concept has force-wide value, and seems cost-effective.

-% I 12



Maximum emphasis should alsobe placed on an initial independent
effort or common funding. One test of the faith anyone places in a HITEX
concept, is his organization or firm's willingness to pay half or more of
the cost of making it practical.

E. STIMULATE RESEARCH

There are, however, certain to be gaps in the process of innovation.
One example of this is that most HITEX concepts now seem to focus on
existing tactical missions and on missions involving combat systems. Far
less attention is paid to new roles and missions or to concepts for support
forces, training, headquarters units, etc.

The best way to stimulate such innovation may be to identify a gap,
get a consensus from DoD planners that it is important; and make it clear
that funding will be available to turn a good concept initiative into practical
options. As noted earlier, it does not seem likely that funding exploratory
research or thinking would payoff, and it might well end up locking scarce
funds into "soft' or "shot gun" studies which never end in options for decision

* imaking. It definitely seems worthwhile, however, to provide incentives for
successful innovation and to identify new requirements.

F. DEVELOP ANALYTIC MODELS AND METHODOLOGY

It does seem worth funding a significant effort to find better tools for
analyzing HITEX options, and evaluating their cost-effectiveness and trade-
off value.

This seems to be particularly true of combined arms or theater-wide
models since current analytic tools seem weakest precisely in the areas
most necessary to examine new mixes of roles and missions or justify the
force-wide value of new concepts.

It also seems likely that it is only through combined arms or theater
level modeling that analysis can avoid ending up (a) justifying the concept
because a new model to evaluate it is built up around the mission it is
intended to perform, or (b) killing the concept because the model used to
evaluate it is insensitive to much of its value. Improve HITEX force

¶, analysis methodology has a high and immediate priority.

G. ASSIST IN THE DEVELOPMENT OF SUITABLE FIELD TESTING

Major improvements have already taken place in U.S. and Allied
capabilities to field test HITEX concepts, and major new tests and exercises
are now underway. The fact remains that the results of these tests, and the
capability of new facilities, receive too little circulation and publicity. At
the same time, additional tests could be carried out by combat or other
active forces if they had analytic assistance in designing suitable tests.

13



And, existintg test facilities are sometimes used in ways which do not fully

examine the full combined arms context of the concept tested or its force-
wide implications. HIGHTEX should encourage an expansion of the current
effort, provide support to forces in the field, and encourage broader com-
bined arms approaches.

IV. PRIORITIES FOR "HITEX" CONCEPTS

It is too early to develop any firm priorities for HIGHTEX concepts
or options. This will require both broad discussion with DoD, and a more
comprehensive survey of what has already been done and is underway.
Table Eight list some illustrative priorities as a basis for further discussions.

TABLE NINE

PRIORITY REQUIREMENTS FOR "HITEX" CONCEPTS

o ARMOR/ANTI-ARMOR FORCES: Lower cost, lower manpower, and
more lethal forces capable of offsetting the Warsaw Pact superiority
in medium tanks, and countering a third world country armed attack.

o INDIRECT FIRE/AIR SUPPORT SYSTEMS: Concepts capable of
integrating improved targlting, PGM capabilities, improved mine
systems, and improved C systems into a more effective and lower
cost overall force mix.

0 HIGH MOBILITY/HIGH FIREPOWER FORCES: Forces which have a
minimal tail, minimal sea or airlift burden, an amphibious assault

' :option, and still retain the fighting capability to reinforce NATO or
third world allies defending against an attacker with modern air,
"artillery, and armor.

0 NEW AIR DEFENSE SYSTEMS: Concepts capable of netting SAMs,
AA, fighters, electronic warfare, passive defense, RPVs C3 system
into lower cost and less vulnerable forces which get maximum
effectiveness from the new technology available.

0 NATO MBFR FORCES: Concepts which can counteract the effect of
force reductions in terms of both initial defense and reinforcement
capability.

0 THIRD WORLD FORCES: Concepts which both enable our third world
allies to cope with new technology and the increase capability of threat
powers, and which increase interoperability with U.S. Forces.

14



V. THE NEED FOR A COMMON APPROACH

Much of the effectiveness of such a HITEX project will depend upon

the degree to which the Army, Air Force, and Marine Corps participate
and show an interest in its results. This in partly the result of the fact
that most of the new force concepts involved are certain to come from the
Services as well as much of the advanced technology. It is partly the result
of the fact that it is only Service experts who can help transform a bright
idea into a practical option. And, it is partly the result of the fact that
few force planners are likely to buy any idea "cold;" they have to participate
in its development to have any faith in its value.

Similar participation is needed from OSD and OJCS. An noted
earlier, HITEX concepts have to be realistic in force-wide terms, and
have to meet the test of being practical options for programming into the
FYDP. It is unrealistic to assume that HITEX options will be accepted,
even if they have Service support, if they are formulated without regard
to POM issues, OSD policy and funding constraints, or OJCS priorities.

Such participation may be hard to develop, and may depend upon

the quality of the initial HITEX effort. It is, however, a critical element

in transforming technology and tactical concepts into force plans. Work-
shops and the circulation of reports and briefings are a starting point in
getting suitable participation. It would be much more valuable, however,
to seek some kind of joint review of direction of the project from the start.
Similarly, it would be of major value to determine common priorities for
HITEX concepts and to give these emphasis in initial studies, research,
and analysis.
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