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Foreword

The North Atlantic Treaty Organization (NATO) has been wrestling with a
fundamental dilemma: how, within the confines of a strategy constrained by po-
litics and geography, to maintain deterrence against the numerically superior and
increasingly technically sophisticated forces of the Warsaw Pact. Nuclear weapons
underpin NATO'’s deterrent, but Alliance military planners are uncomfortable with
the prospect of a conventional defense that could be overwhelmed so rapidly as
to require early resort to nuclear weapons. Under the leadership of the Supreme
Allied Commander, Europe (SACEUR), General Bernard W. Rogers, NATO has
sought to remedy this situation by exploiting a broad range of emerging technol-
ogies to enable it to effectively attack the follow-on forces of a Warsaw Pact
offensive—those ground forces that would extend and support the successes of
the initial attackers against NATO’s defenders—and thus help even the odds on
those fronts where armies are actually engaged.

The adoption of the Follow-On Forces Attack (FOFA) concept has raised a
number of serious, complicated, and interrelated issues for the United States and
the other members of NATO. The range of issues is broad—encompassing politi-
cal, military, and technological questions—although no single issue is dramatic
enough to garner headlines in any but the most specialized press. To help them
make decisions on this matter, the House Committees on Foreign Affairs and
Armed Services, with the support of the Senate Armed Services Committee, asked
OTA to help bring some insight to this array of problems, so that the United States
can more clearly understand and effectively support agreed NATO policy. This
is the second report of that study effort. Complementary material can be found
in an earlier report “Technologies for NATO’s Follow-On Forces Attack Concept, ”
published in July 1986.

Because technology, military concept development, and political thinking have
all been evolving, the preparation of this report has been much like boarding a
moving train. The information in it is current as of February 1987. It begins from
the premise that NATO has officially adopted FOFA, and the United States has
supported that decision. Although some still question the wisdom of adopting
FOFA, the current debate is really over how best to implement that decision. The
report briefly reviews what FOFA is and how it fits into NATO strategy, but
is primarily concerned with the outstanding technical issues, how our Allies view
FOFA, how the Soviets might respond to it, and how the various technical de-
velopments might be brought together into “packages” of systems to support
specific operational concepts.

OTA gratefully acknowledges the help and cooperation of the United States
Army and Air Force, the Departments of Defense and State, NATO civilian and
military staffs, the governments and Parliaments of our European Allies, com-
panies, and numerous individuals who assisted the research and writing of this

JOHN H. GIBBONS
Director
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Preface

Volume |1 of this report consists of classified appendices that elaborate on
some of the material contained in this volume. It may be requested by writing to:

Congress of the United States

Office of Technology Assessment
International Security and Commerce Program
(ATTN: Program Manager)

Washington, DC 20510

providing full name and social security number and the agency or office that can
certify a SECRET security clearance and U.S. citizenship. For Congressional re-
guests a need-to-know must be certified by a member of Congress. For other re-
guests, need to know must be briefly explained.

The reader should be aware that the OTA staff did not have access to so-called
“black” programs that may be relevant. It is unknown whether the results of such
highly classified research could alter some of the technical discussions contained
in this report. Interested members of Congress are referred to the Department
of Defense for further information.
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Chapter 1
Principal Findings

The North Atlantic Treaty Organization
(NATO) has adopted its Follow-On Forces At-
tack (FOFA) concept as part of its program
to counter a growing Warsaw Pact conven-
tional threat, and thus to avoid either an early
resort to nuclear weapons or even a collapse
so rapid as to preclude escalation to nuclear
weapons. But the adoption of the concept has
itself raised issues that will have to be ad-
dressed.

The general issues are:

- the role of FOFA within NATO strategy,
how FOFA could be done,

- what is needed to make FOFA practical,

- what the Soviets might do to make it im-
practical,

- whether the supporting systems can be
made to work well enough to justify the
cost,
how they will be paid for, and
how to avoid political problems that could
weaken the Alliance.

In addition, Congress is faced with specific
FOFA-related funding issues, particularly: the
Joint Surveillance/Target Attack Radar Sys-
tem (Joint STARS), a possible successor to the
recently cut back Precision Location Strike
System (PLSS), remotely piloted vehicles, ad-
vanced submunitions, and the issue of how to
handle related armaments cooperation with
our NATO Allies.

NATO currently has some quite limited ca-
pability to implement this concept, but faces
three major shortcomings: adequate resources
for reconnaissance, surveillance, and target ac-
quisition; capable munitions in sufficient quan-
tities as well as the weapons to distribute those
munitions; and total systems—from surveil-
lance to target destruction—that can respond
rapidly, flexibly, and effectively across large
areas. There are systems under development
that could alleviate each of these shortcomings.
However, it will be necessary to procure them
in complete packages of systems that work to-

gether to provide the required capabilities, and
buy enough of each to make a difference.

FOFA is a mission concept, not a specific
weapons system. In general terms, it is the use
of various conventionally armed long-range
weapons to attack Warsaw Pact ground forces
that have not yet engaged NATO defenders.
From the Air Force’s perspective it is interdic-
tion; to the Army it is Deep Battle. The basic
objective is to delay, disrupt, and destroy these
follow-on forces so that NATO’s defenses can
hold as far forward as possible. Although appli-
cable throughout NATO Europe, it is primar-
ily focused on the Central Region, where West
Germany borders East Germany and Czecho-
slovakia. When first proposed by NATO’s Su-
preme Allied Commander, Europe (SACEUR),
it was envisioned that attacks would take place
from just beyond the engaged troops to hun-
dreds of kilometers into enemy territory.
SACEUR also suggested that implementing
FOFA would require an increase in national
defense budgets beyond the 3 percent real
growth to which the nations had at that time
committed themselves. Consensus has been
building for several years; clearly, although
very deep attack may remain an attractive
long-term goal, current interest is focusing pri-
marily on shorter ranges. Rather than commit-
ting themselves to additional funding, the
member nations are primarily redirecting ex-
isting conventional force modernization pro-
grams to support the concept, as well as the
applications for which they were otherwise in-
tended. This includes the United States, which
has many more FOFA-related efforts under-
way than the others.

The controversy that surrounded the adop-
tion of the concept arose in part because it fit
neatly with systems under development in the
United States which had no European coun-
terparts. Europeans saw this as requiring them
to spend large amounts of money on American
systems. This controversy has diminished as
the concept has been further developed to de-
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4 . New Technology for NATO: Implementing Follow-On Forces Attack

fine much of what the Europeans are produc-
ing as FOFA systems, and as cooperative ar-
rangements for developing and producing
other systems have been worked out.

Most of the systems needed for an effective
FOFA capability either exist or are in various
stages—mostly the later stages—of develop-
ment. There are still important engineering
problems to be solved, and important pieces
may yet fail to materialize. But by and large
the issue is not one of starting new programs

to fulfill identified needs, but rather one of
keeping the necessary programs alive both
technically and financially. However, when
these programs move from development to
procurement, the budget requests will almost
certainly increase, and Congress will face the
guestion of how to finance them. Choices will
have to be made among programs that are rele-
vant for FOFA, and probably between FOFA
and other areas as well.

HOW DOES FOFA CONTRIBUTE TO NATO’S DEFENSE POSTURE?

FOFA is one of a handful of key mission con-
cepts for NATO’s conventional forces, all of
which are considered vital to a successful de-
fense. It must be viewed not in isolation, but
rather within the context of all the others, such
as fighting the close battle against Warsaw
Pact ground forces, establishing and maintain-
ing control of the air, and safeguarding rear
areas. For example, successfully attacking
follow-on forces could improve the outcome of
the close battle, and control of the air would
facilitate attacking follow-on forces.

Many of the systems being considered to
support FOFA would not be limited to that
role, but would have applications to other mis-
sion concepts. Many of the U.S. systems would
also have roles beyond NATO Europe. Further-
more, some surveillance systems that might
be used to find and target follow-on forces could
also aid in detection and assessment of War-
saw Pact activities prior to a conflict.

FOFA was conceived as a way to exploit
technology to counter two fundamental
aspects of Soviet strategy: their use of follow-
on forces; and their ability to use a strategi-
cally mobile offense against a much less mo-
bile defense. Soviet doctrine suggests that a
Warsaw Pact offensive would probably include
a substantial number of follow-on ground
forces, i.e., ground forces not involved in the
initial assault. These would either be moving
forward to join or exploit the attack, or pre-

paring to do so. By attacking these follow-on
forces, NATO would hope to decrease their
ability to affect the war; and by “metering”
their arrival at the close battle, NATO would
be better positioned to defeat them and not
be overwhelmed by successive attacks. Soviet
doctrine suggests that the Warsaw Pact would
concentrate its ground forces, probably against
NATO'’s weaker sectors, and have substantial
freedom to move and redirect its main efforts.
NATO, by contrast, would be very constrained
in its ability to move ground forces laterally
along the front in response. A FOFA capabil-
ity could be used to compensate for this by
redirecting the firepower of long-range weap-
ons and interdiction aircraft along the front.

If the follow-on forces are very important to
Soviet strategy (and if they can be found and
attacked effectively), FOFA could be enor-
mously effective. However, if the follow-on
forces play a less important role, FOFA would
be less valuable (although the weapons and
other systems might not necessarily be any
less useful). Evidence suggests that Soviet
strategic, operational, and tactical planning is
flexible and that the Soviets could reduce their
dependence on the follow-on forces or the ex-
posure of those forces to attack. The extent
to which they could do so is subject to debate,
as is the cost to them of taking these steps:
on the one hand, they had reasons for adopt-
ing their current strategy; on the other, they
may be “outgrowing’ it for reasons not
directly related to FOFA.
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HOW MIGHT THE SOVIETS RESPOND?

Soviet writings suggest a wide range of po-
litical as well as military responses to both the
FOFA concept and its implementing systems.
Soviet military writings focus on: 1) adjust-
ing strategy and operations (e.g., by deempha-
sizing the role of the follow-on forces, intermin-
gling their forces with NATO’s early in a
conflict, and increasing protection of their rear
areas); 2) developing operational and techni-
cal countermeasures to weapons and target-
ing systems; 3) adjusting their command and
control to compensate for quick-acting FOFA
systems; and 4) developing similar systems,
but not necessarily for similar uses. Some So-

viet responses could present NATO with op-
portunities. For example, moving more forces
forward before attacking could provide NATO
with longer warning which NATO could ex-
ploit. Keeping more forces closer to the close
battle could make them easier to engage.

On the political level, the Soviets apparently
have already been trying to influence European
public opinion to inhibit the successful imple-
mentation of FOFA, and to exploit European
concerns about FOFA to cause friction within
the Alliance.

WHAT ARE THE ATTITUDES OF OUR ALLIES?

Our NATO Allies endorsed the concept in
a very general form in November 1984; the def-
inition of what has been agreed to and how it
should be implemented is still evolving. The
Europeans have been slower to accept the spe-
cifics than the United States has. This is due
partly to the long lead times in their defense
planning cycles, and partly to economic fac-
tors including an expectation that their defense
budgets are likely to remain constant or to de-
cline over the next few years. The Europeans
expect that a significant FOFA capability will
be expensive, and are concerned about it re-
guiring increases in their defense burdens or
decreases in their ability to perform other
missions.

The Europeans are most interested in ap-
proaches to FOFA that incorporate what they
have already been doing. Hence, they are most
interested in enhancing the role of artillery
and the new Multiple Launch Rocket System
(MLRS), some forms of aircraft interdiction
(but not all of those under discussion), remotely
piloted vehicles, and command and control sys-
tems. They are wary of FOFA as a source of
pressure to buy U.S. technology, and have been
cautiously negotiating memoranda of under-

standing for multilateral development and pro-
duction programs, some of which include the
United States and some of which do not. The
Europeans have recently expressed a willing-
ness to consider cooperative ventures on sys-
tems capable of striking as deep as 150 Kilo-
meters, but it is still too early to judge the
significance of this development.

Increasingly, the Europeans are coming to
insist that cooperative programs not only re-
sult in spending for European production, but
also invest in European technological devel-
opment. As yet, the United States has not
found formal European support for two ma-
jor programs, Joint STARS and the Army’s
Tactical Missile System (ATACMS), but this
does not mean that our Allies will never be in-
terested in those programs. Indeed, informal
interest appears to be growing. Several Euro-
pean systems with important implications for
FOFA are under development.

Many in Europe hold a different view than
the United States does of the proper balance
between nuclear and conventional forces, and
are less enthusiastic about conventional de-
fense improvements. Furthermore, they are
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concerned that FOFA not draw resources from
the close battle between opposing ground
forces, which they see as having the highest
priority. ’

FOFA has evolved from a major political is-
sue within the Alliance in 1984 to quiet nego-
tiations among armaments experts in 1987.
While the movement has been in the direction
of consensus, FOFA has failed to generate
much enthusiasm for increased spending.
FOFA is no longer a threat to Alliance cohe-
sion, even though the major opposition par-
ties in Germany and the United Kingdom have
declared themselves against the concept. These
parties have more fundamental and trouble-

‘SACEUR'S position is that all the mission concepts are nec-
essary and that priorities cannot be established among them.
Some NATO governments have suggested that just such a pri-
oritization should take place.

some objections to NATO defense policy, par-
ticularly the objection of the British Labour
Party to nuclear weapons. However, Labour
has suggested that by eliminating nuclear
weapons it would spend much more on conven-
tional defense.

From the perspective of early 1987, FOFA
appears to be a modest success story in the
history of NATO. When the concept was first
proposed, it evoked skepticism, misunder-
standing, and political friction. But a rough
mutual understanding has now developed. In
the process, FOFA stimulated NATO's “con-
ceptual military framework” process, which
promises to be useful in coordinating military
. planning over the full range of NATO missions.
It has also served to provide an agenda for in-
creasingly ambitious explorations in the area
of armaments cooperation.

WHAT IS THE STATUS OF RELEVANT TECHNOLOGY
AND DEVELOPMENTS?

A great deal of what is needed for FOFA is
already in the field or in production. Most of
the technology for the rest already exists and
could result in fielded systems over the next
decade. Engineering problems remain to be
solved, and some important advanced systems
have not been completely demonstrated, but
there is less concern about being able to make
the systems work than there is about the per-
formance of combinations of systems in real-
istic countermeasure environments. There may
be value in getting systems into the field so
that the problems of integration can be worked
out and unrecognized problems and benefits
can be discovered.

Although discussion has tended to focus on
those developments that are primarily Amer-
ican,’our Allies have developed and are devel-

‘The United States leads, but does not necessarily dominate,
in major areas such as broad area surveillance and targeting
systems, data analysis and dissemination systems, smart sub-

oping systems that could be used for FOFA:
the Tornado aircraft with its MW-1 dispenser;
remotely piloted vehicles and drones; some sur-
veillance systems; and various munitions.
They are co-developing the Terminally Guided
Warhead for the Multiple Launch Rocket Sys-
tem (MLRS/TGW). Their technology is, in
many cases, equal to U.S. technology.

This focus on U.S. technology has raised a
major political problem: how to balance a de-
sire to buy the best capability most efficiently
with growing allied pressure for a more equi-
table “two-way street” for NATO weapons
procurement.

munitions, and ground-launched missiles. This does not neces-
sarily mean that the United States will successfully field more
(or better) systems than the Europeans.
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WHAT ARE THE ADVANTAGES AND DISADVANTAGES OF
DIFFERENT APPROACHES?

There are several different approaches to at-
tacking follow-on forces, with many having
several variations. Implementing any single
approach will require a complete package of
several systems, including: systems to find and
locate the targets; systems to deliver the weap-
ons; the munitions; and supporting systems
(e.g., for defense suppression and electronic
warfare). If it were possible to fund everything,
it would make military sense to procure the
systems to support a range of approaches. But
funding constraints are likely, and will limit
choices. It will therefore be important to fund
systems consistently so that the result is one
or more complete packages, and not pieces of
several incomplete ones, and perhaps to fund
systems that offer the most flexibility. Some
systems could contribute to many packages,
but others have only specific applications.
While choosing preferred operational concepts
is a job for the military, Congress’ funding de-
cisions will determine which concepts are sup-
ported, and how well.

Different approaches to FOFA are primar-
ily distinguished by what targets to attack,
and the means to attack them. Attacks can
be against moving combat units, supplies, com-
mand posts and other high-value units, or to
create chokepoints in the transportation sys-
tem by destroying bridges or laying mines.
These attacks could be conducted with ground-
launched weapons or by interdiction aircraft
carrying a variety of weapons including air-
launched missiles.

Analysis shows that directly attacking com-
bat units could be very effective in slowing and
reducing Pact forces. But it is not clear whether
NATO will have both the means to target them
effectively, and the weapons to kill the tanks.
Although the tanks are a major worry, all the
other armored combat vehicles are also needed
by the Soviets for a combined arms offensive,
and they are vulnerable to munitions now be-
ing procured. Opinions differ over the value
of attacking supplies, which could be done with

a variety of munitions. While supplies are nec-
essary for an offensive, some analysts believe
that the Soviets could lose a large number of
supply trucks before combat capability would
be degraded. Combat vehicles go into battle
with significant amounts of fuel and ammuni-
tion on board. But small combat units such
as battalions have little excess supply, and
resupply is essential if an offensive is to be con-
tinued.

Advancing forces can be delayed by creat-
ing choke points (e.g., by destroying a bridge
just as a unit is about to cross it, or by sowing
a mine field). Analyses differ on whether suffi-
ciently long delays could be produced. The abil-
ity of the Pact commanders to employ their
forces could be disrupted by attacking com-
mand posts. These, however, would be diffi-
cult targets to find and attack, and the effect
of doing so is difficult to gauge.

In general, the deeper into enemy territory
an attack takes place, the less will be its di-
rect effect on the battle and the greater will
be both the Warsaw Pact ability to compen-
sate and NATOQ'’s opportunities to continue the
attack to produce the desired effects.

Ground-launched weapons like artillery,
MLRS, and the ATACMS missile are gener-
ally simpler to operate than tactical aircraft,
but would be more dependent on close coordi-
nation with sophisticated external surveillance
and targeting systems. NATO forces are up-
grading artillery and buying MLRS. But these
weapons lack the flexibility y of the longer range
ATACMS to be redirected over long distances,
and waiting until the targets are close creates
a risk that NATO forces will be overwhelmed
as the targets dash forward. Missiles like
ATACMS could be used by one corps to sup-
port another and to concentrate firepower
across a wide segment of the front. If the
United States is to preserve the option to de-
ploy ATACMS, it will have to exercise care
in arms control negotiations.
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Aircraft have the advantage of a man on
board, providing flexibility to compensate for
shortcomings in targeting information and to
respond to unforeseen circumstances. Air
power generally allows for more flexible em-
ployment across the entire Central Region than
ground-launched missiles do. Penetrating War-
saw Pact air defenses with acceptably low at-
trition requires sophisticated aircraft which are
generally expensive and must be equipped with
advanced navigation and target acquisition ca-
pability, electronic warfare systems, IFF (iden-
tification friend or foe) systems, and stand-off
weapons. The U.S. employment concept calls
for the use of large “packages” of attack air-
craft, fighter escorts, jammers, defense sup-
pression, etc. Planning such large packages
requires several hours, although there is flexi-
bility to alter plans almost up to takeoff. These
sophisticated aircraft are likely to continue to
be in short supply and to be called on for other
urgent missions. It is not likely (but possible)
that interdiction aircraft-such as F-16, F-15E,
F-4, F-1 11, or Tornado—would be available in
great numbers to attack follow-on forces dur-
ing the first day or two of a war. But there are

likely to be many high-value targets on day
three and beyond.

The Air Force is now considering using B-
52 bombers flying from bases in the United
States to launch long-range cruise missiles over
NATO territory to attack the Warsaw Pact
rail transportation system.’This has the ad-
vantages of using an existing asset, the B-52s,
in combination with a yet-to-be-developed var-
iant of a new or existing cruise missile and of
avoiding Pact air defenses. If successful, it
could produce long delays in the arrival of the
second Soviet strategic echelon, or produce
greater warning for NATO by inducing the
Soviets to move those forces forward through
the rail network prior to the war beginning.
However, the cruise missile variant has yet to
be demonstrated, and-depending on the out-
come of the negotiations currently under way—
there may be serious arms control problems
to solve.

‘Applications of B-52s with cruise missiles in other theaters
are also possible.

WHAT IS THE LIKELIHOOD THAT PLAUSIBLE
COMBINATIONS OF SYSTEMS WILL BE EFFECTIVE?

Plausible combinations of systems that
could perform the tasks that fall under FOFA
have been identified, but many of the compo-
nents are still being developed. In order for any
one concept to work, each piece must work (be-
cause each individual function is necessary),
and they must be able to coordinate and in-
terface.

Programs now under way are designed to
overcome deficiencies in NATO ability to at-
tack follow-on forces, now primarily limited to:
aircraft attacking fixed targets like bridges,
as well as targets that, while mobile, don’t
spend much of their time moving; and possibly

‘For example, command posts, surface-to-surface missile
launchers, surface-to-air missile (SAM) batteries, resupply

aircraft flying along roads looking for columns
of vehicles. Capability will improve as each
deficiency is corrected, although all deficien-
cies need not be corrected to have a useful ca-
pability.

As each of these improvements comes on
line, FOFA capability will increase incre-
mentally.

points, and communications links. These targets are difficult
to locate and target: when broad-area moving target indicator
systems—Ilike Joint STARS—become available, these will be
more difficult targets than moving units. The fact that these
targets “dwell” for long periods of time can be used to NATO'’s
advantage to piece together information from a variety of ex-
isting systems. The munitions exist to attack these targets ef-
fectively, if they can be located.



Deficiency
1. Lack of ground-launched missiles

2. Little ability to operate aircraft at night and
in bad weather

3. Little ability to destroy masses of armored
vehicles

4. Little ability to rapidly target moving combat
units

5. Little ability for Army corps to support
adjacent corps

6. Enemy air defenses threaten both interdiction
aircraft and surveillance aircraft

7. No capability to attack very deep
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Corrective Measures/Status

MLRS—in production

ATACMS—in full scale development
LANTIRN *~in limited procurement
F-15E-in procurement

(MLRS, ATACMS®)

CEM’, DPICM’~in procurement (effective
against all but heavily armored tanks)
Smart anti-armor submunitions (sensor-fuzed
weapons and terminally guided submuni-
tions)—in development

TMD’—in procurement

NATO MSOW"“-in development

Joint STARS—in full scale development

Aquila RPV"—in full scale development

other RPVs—various stages

Joint Tactical Fusion Program-in full scale de-
velopment

ATACMS-in full scale development

Various air defense suppression and avoidance
programs in various stages

Various RPV programs in various stages

B-52s carrying cruise missiles—no development
yet

5Low Altitude Navigation and Targeting Infrared for Night. A system to aid aircraft in finding targets.
‘These are not aircraft systems, but they can operate at night and in bad weather.

‘Combined Effects Munition.
‘Dual Purpose Improved Conventional Munition.

“Tactical Munitions Dispenser. The dispenser part of the CEM: the munition itself is the CEB (Combined Effects

Bomblet).
"*Modular Stand-off W’capon.
‘ ‘Remotely Piloted t'chicle.

WHAT ARE THE OUTSTANDING ISSUES BEFORE CONGRESS?

Several FOFA-related issues are likely to be
matters of controversy in Congress in the next
few years. These are: the Joint STARS pro-
gram; the recently severely scaled-down PLSS
program; Aquila and other remotely piloted
vehicles (or unmanned aerial vehicles) pro-
grams; advanced anti-armor submunitions;
and co-development and co-production with
our European Allies.

Joint STARS

This program has been a matter of con-
troversy between House and Senate for the
past few years. By providing an ability to
locate, track, and target groups of moving ve-
hicles, Joint STARS is supposed to contrib-
ute to the commanders’ awareness of the bat-
tlefield and to target engagement, which are
central to many concepts for FOFA and prob-

ably very important if FOFA is to be success-
ful. Such a capability would also be very im-
portant for identifying and analyzing the main
thrusts of a Soviet offensive, and for obtain-
ing warning of suspicious movements prior to
hostilities. FOFA could be done without a sys-
tem like Joint STARS, but not nearly as well.

At the heart of the controversy is the ques-
tion of how survivable the E-8A (modified 707)
aircraft would be in a realistic combat envi-
ronment. Critics contend that to be adequately
survivable it would have to be operated so far
from the FLOT"as to be virtually useless. Sup-
porters argue that flying in protected NATO
airspace with many other surveillance aircraft,
benefiting from suppression of enemy air
defenses, and protected by NATO fighters and

' ‘Forward Line of own Troops. The farthest line NATO troops
occupy’.
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SAMs,"it would be “survivable but not im-
mortal.

It is likely that even with all this protection,
Joint STARS would have to operate farther
from the FLOT than originally envisioned in
order to reduce its vulnerability. But its value
would degrade slowly as it moves back, and
it should be able to provide frequent coverage
of broad areas out to final assembly areas, and
perhaps somewhat beyond. This is the area in
which frequent coverage is most needed be-
cause events will develop rapidly there. Deeper
areas would be seen less frequently. This would
provide a great improvement over current ca-
pabilities in area covered, frequency of cover-
age, timeliness, and accuracy. However, it is
less than the nominal coverage usually assumed
for the system. Prior to hostilities, the E-8A
could operate up to the FLOT and provide
much deeper coverage for indications and
warning of attack.

Alternative systems that would be less de-
tectable are possible; if operated so as to evade
detection, they would also be limited in cover-
age, but the limitations would be different from
those of the E-8A. Less area would be masked
by terrain and vegetation if the platform were
higher or closer to the FLOT. In combination
with E-8As they might provide nearly com-
plete coverage. If the alternative or comple-
mentary system were to operate in the same
frequency band, it could probably use most of
the radar hardware and software developed for
the E-8A. As far as OTA is aware, no detailed
operations analysis that compares the FOFA ca-
pability using the E-8A Joint STARS, alterna-
tive systems, and combinations of the two has
been done. If this remains an issue, such a study
probably should be done, but it ought not to de-
lay Joint STARS development. That analysis
should consider the possibility of reactive So-
viet jammer development. In some cases, “cus-
tomized” jammers could severely handicap ei-
ther type of system, but the likelihood and
practicality of such jammers needs further
study.

“Surface to Air Missiles.

OTA has not had access to other than general
information on possible alternative systems, and
cannot comment on their status. Any decision
to cancel Joint STARS and begin another pro-
gram should also take into account when the
alternative might become available, and whether
that alternative would be suitable for peace-
time deployments and deployments outside
Europe.

Continuation of, or Successor to, PLSS

This year Congress and the Air Force de-
cided not to fund procurement of the PLSS and
to return it to a relatively low-level develop-
mental program. PLSS was designed to satisfy
a need to quickly and accurately locate and tar-
get emitters such as the radars of modern air
defense systems that would pose a threat to
NATO interdiction aircraft and to surveillance
systems like Joint STARS. The system was
cut partly because of technical problems, and
partly because the Air Force believed it was
no longer worth the cost. At the time of the
decision it had not achieved the specified sys-
tem reliability or emitter location accuracy;
however, both have now reportedly improved
to near specified values. Its demonstrated tar-
get location accuracy, reporting rate, and time-
liness are unsurpassed by other tactical elec-
tronic intelligence systems, but it sometimes
reports one emitting target as several.

Some within the Air Force argue that other
assets are adequate to do the job of locating
the targets. Others argue that there are im-
portant tasks that PLSS was supposed to do
that no other system can. OTA knows of no
other system that can locate emitters as
quickly and accurately as PLSS. Congress will
have to face the question of whether a system
like PLSS is needed, and, if so, whether it
should be obtained by continuing PLSS or
starting another program.

RPV/TADARS

The Target Acquisition/Designation Aerial
Reconnaissance System (TADARS), which
employs the Aquila RPV, is currently in full-
scale development. Major problems that held
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the system up appear to have been solved.
This system lacks the broad area, continuous
deep coverage of Joint STARS, but could pro-
vide dedicated targeting for Army systems.
TADARS can perform accurate target location
as well as laser designation for artillery and
laser-guided bombs. Some have proposed pro-
curing another RPV in place of Aquila, but
procuring another RPV and equipping it with
Aquila’s capabilities would take longer and
cost more than completing TADARS develop-
ment. Several types of RPVs are currently
operational and under development in Bel-
gium, Canada, France, Germany, lItaly, the
United Kingdom, and Israel. The U.S. Army
is developing a family of advanced unmanned
air vehicles, of which Aquila is the most ma-
ture, and the Navy and Air Force also have
RPV programs.

Advanced Anti-Armor Submunitions

Smart anti-armor submunitions with advanced
warheads-such as Skeet,”SADARM,"and
MLRS/TGW"-may be a key to FOFA: they
are the only means of killing modern tanks in
significant numbers beyond the close battle. **
But major uncertainties surround them, par-
ticularly the questions of whether technical and
operational countermeasures could defeat their
seekers and warheads. It will be necessary to
keep a close watch on these development pro-
grams. One very valuable tool is the Chicken
Little series of joint tests of munitions and mu-
nition concepts. OTA believes that this ser-
ies, and others like it, ought to be supported
and the results given serious consideration.

Defense Cooperation

Many of our Allies initially reacted cautiously
to FOFA in part because it looked like another
excuse to induce them to buy U.S. high-tech-

“Smart anti-armor munition that fires a self-forging slug.

*Search and Destroy Armor: Smart artillery submunition that
fires a self-forging slug.

“Terminally Guided Weapon for the MLRS: A smart sub-
munition that carries a shaped charge warhead.

*Other existing and developmental munitions can destroy
other armored and unarmored vehicles and have some effective-
ness against tanks. Scatterable mines can delay the movement
of tank units.

nology systems. They have a long-standing
concern that the “two-way street” of NATO
procurement favors the United States by a
large margin. In recent years, Europeans have
shown themselves willing to pay more for less
capability to get equipment made at home.
However, as the recent British decision to can-
cel the NIMROD and buy the AWACS dem-
onstrates, they will not necessarily take this
position to the extreme.

In the past year, the U.S. Department of De-
fense has been working to resolve this prob-
lem by encouraging the Europeans to identify
systems they are developing and buying that
could be used to support FOFA, negotiating
agreements to explore co-development and co-
production of U.S. systems, and encouraging
the Europeans to form consortia among them-
selves to develop and produce FOFA-related
equipment. One particular vehicle for this ef-
fort has been the 1985 Nunn Amendment au-
thorizing funding of cooperative development
projects. The European members of NATO,
including France, reacted very favorably to the
principle of this amendment, and to the con-
cept of joint development of new military sys-
tems. However, it is clear that before such joint
development can take place, there will have
to be some major changes in existing ways of
doing business. The European Allies recognize
the difficulty of “harmonizing’ the specific in-
terests of the various partners in cooperative
ventures. They are somewhat skeptical about
the ability of the U.S. armed services to do so
and about Congress committing itself to pro-
grams years in advance. However, the Euro-
peans are increasingly unwilling to simply
“buy American” systems or technologies, and
indeed there are some European developments
in FOFA-related technologies which the United
States could profit from not having to re-
invent.

This may ultimately pose a dilemma for the
United States. Cooperative programs usually
cost more and take longer than projects pur-
sued solely in the United States. And, of
course, sharing production or buying European
systems will cost U.S. jobs. Congress will have
to deal with these programs one at a time as
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they come up, but it might be wise to develop peans, funding U.S. companies, obtaining the
an overall approach to striking a balance best systems, and obtaining the most efficient
among accommodating the desires of the Euro- production.
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Chapter 2
Summary

THE FOFA CONCEPT AND THE FOFA DEBATE

On several occasions, NATO’s Supreme Al-
lied Commander Europe (SACEUR), General
Bernard W. Rogers, has warned that were the
Warsaw Pact to attack NATO, it would only
be a few days before he would have to ask
NATO political leaders for permission to use
nuclear weapons. Neither of the two implied
choices—surrender or nuclear war-is a pleas-
ant one. Some analysts believe that the Soviets
might overrun NATO so quickly that NATO
would not have time to decide to use its thea-
ter nuclear weapons. Only strategic nuclear
weapons would be left.

With the strong backing of the United States,
General Rogers has been pushing for a third
alternative, to improve NATQ'’s conventional
defenses so that the credibility of NATO’s de-

terrent is maintained. FOFA is a major ele-
ment of this conventional force improvement.

Many observers have suggested that major
changes are needed in NATO’s conventional
force structure, posture, and organization, as
well as in its strategy for employing those
forces and in its procurement procedures. But
several major political and bureaucratic fac-
tors combine with geography to limit NATO's
likely options. First, economic and political
realities make it doubtful that the number of
NATO army divisions and air force wings will
be increased substantially. Early in its history,
NATO decided to rely on both conventional
and nuclear weapons because it could not af-
ford a completely conventional defense. Sec-
ond, NATO is a defensive alliance, and will not

Photo credit NATO

NATO members signing the Paris Agreement in 1954.
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adopt publicly a strategy that calls for send-
ing its ground forces deep into Warsaw Pact
territory, even though that might give it a bet-
ter chance of victory and of keeping conflict
off NATO soil. Tactical counterattacks, how-
ever, would not be precluded, and opinions dif-
fer on how deep those might be. Third, NATO
cannot plan to fall back deep into Germany
in the face of an attack, trading space for time.
Losing large parts of Germany would be cata-
strophic for the Alliance, and planning to do
so would be unacceptable to German public
opinion. These factors force NATO into a
defensive posture close to West Germany's
border with East Germany and Czechoslova-
kia, which, combined with a “share the bur-
den” political policy that gives each member
nation in the Central Region a section of the
border to defend, sharply restricts freedom for
major force movements along the front to
counter Warsaw Pact force movements.

Within these constraints, NATO has decided
both to improve the conventional forces it has
in place, and to adopt the FOFA concept. These
initiatives cannot overcome NATO's fundamen-
tal problems, but are designed to make better
use of what Alliance members have procured
and are procuring.

In simple terms, FOFA means using longer
range weapons—airplanes, enhanced artillery,
rocket launchers, and guided missiles-to at-
tack enemy ground forces that have not yet
come close enough to NATO’s defending ground
forces to engage them in direct combat. The
purpose of attacking follow-on forces is to im-
pede the ability of the Warsaw Pact commanders
to bring their ground forces into the battle when
they want to and at full strength. While it has
application to operations in all parts of Eur-
ope, the primary focus of attention is on the
Central Region.

Three major factors came together to pro-
duce the FOFA concept and make it a major
part of NATO's defensive strategy. First is a
recognition that successfully attacking the
follow-on forces could have a profound effect
on the ability of the Warsaw Pact to execute
its offensive strategy. Second is a hew empha-

sis on directly attacking the ground forces
themselves, in addition to facilities such as air
bases that would support them: NATO has al-
ways had plans for interdiction missions into
enemy territory. Third-and perhaps most rele-
vant to the issues before Congress-is the rec-
ognition that achieving a significant capabil-
ity to attack follow-on forces depends strongly
on exploiting new technologies. In theory,
FOFA provides an opportunity to exploit tech-
nology to offset a fundamental East-West
asymmetry.

The Warsaw Pact not only enjoys significant
numerical superiority over NATO in the Cen-
tral Region, it also has the advantage of con-
ducting a strategically mobile offense while
NATO's ground forces have much less free-
dom to maneuver in response. The Warsaw
Pact, following Soviet doctrine and leadership,
organizes its divisions into armies, which are
organized into army groups (called fronts by
the Soviets), all under the command of a thea-
ter commander.” NATO expects that these
forces would be used not uniformly across the
entire border, but to conduct rapid, deep,
powerful thrusts into selected sectors of
NATO’s defensive line. These would be aimed
at getting into NATO's rear area, disrupting
NATO's ability to command and control its
forces, capturing or destroying NATO’s thea-
ter nuclear forces, and cutting off NATO’s in-
dividual army corps from each other and from
their support. These thrusts are likely to be
directed at NATO'’s weakest corps sectors. The
strongest—especially the U.S. corps—are likely
to see only holding actions, designed to pre-
vent them from redeploying to aid in defend-
ing against the main attacks. Of course, NATO
cannot know in advance how the offensive
would be conducted; surprise is a basic tenet
of Soviet doctrine. This offensive would be pre-
ceded and accompanied by massive air and mis-

‘Organizationally, Warsaw Pact armies are roughly equiva-
lent to NATO corps, Pact fronts are roughly equivalent to NATO
Army Groups, and the commander of the theater of military
operations (TVD) is roughly equivalent to NATO’s Central Re-
gion commander. However, at each level there are major differ-
ences between NATO and the Warsaw Pact, for example in man-
power and firepower.
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sile attacks against NATO’s air bases and
other fixed facilities, and by small attacks by
special forces deep within NATO territory.

NATO expects that a Warsaw Pact offen-
sive would be conducted with succeeding waves,
or echelons, of ground forces. Once thought
to be rigidly structured, this offensive is now
believed likely to display a good deal of flexi-
bility at several levels of organization. The
fronts conducting the initial attacks would be
divided into first echelon armies that would
begin the attack, as well as operational ma-
neuver groups (OMGs)*that would exploit it
and second echelon armies that would continue
it. The division among these elements is not
rigidly set. It could vary among fronts and be
altered as the front goes into battle. Each army
would be divided into first echelon divisions
to spearhead the attack, second echelon divi-
sions, and mobile groups. And within each di-
vision there could be first and second echelon
regiments. After the first fronts have done
their jobs, the theater commander would have
second fronts available to follow them. By
NATO's definition, all those forces moving up
behind the forces that are directly engaging
NATO’s defenders are follow-on forces.

NATO lacks a similar layered structure, al-
though there is some ability for reinforcement.
Defending NATO divisions would defend against
one attack, only to be faced with another at-
tack by fresh forces, and then another, and so
on. So, for example, a single U.S. (or German,
or Belgian) division might defend against two
(or one, or three, or more) first echelon divi-
sions of the first echelon army, and—depleted
from that battle—be attacked by a fresh sec-
ond echelon division of that same army, and
then by a force from the first echelon of the
second echelon army, etc. If the Soviet plan
went forward unimpeded, there would be no
time for the U.S. force to recover between as-
saults on it: each attack would find it weaker
than the preceding one did. Alternatively, while
occupied by an attack by the first wave, it
might be bypassed by follow-on forces seek-
ing to reach deeper objectives.

*Also called Mobile Groups.

Because of evolving flexibility in the way the
Soviets would use their forces, NATO cannot
expect a “set piece” of equal waves attacking
each division, or a uniform attack across the
Region. It can rely on two fundamental aspects
of a Pact offensive: that all the forces will not
attack at once; and that the Pact has much
greater freedom to maneuver their forces to
attack heavily on selected parts of the front
than NATO has to maneuver in response.
FOFA seeks to oppose both of these: imped-
ing the movement forward of follow-on forces,
reducing the forces that NATO’s defenders
have to face and helping improve NATQO’s abil-
ity to recover from one battle before facing
another; and moving firepower rapidly across
the front to compensate for difficulties in mov-
ing ground forces across the front.

Some believe that simply directing firepower
against forces moving up, or against main So-
viet efforts, will not be effective: there are so
many targets that not enough would be Killed
to make a difference. In this view, it will be
necessary to find that small part of the force
that is the focus of the attack and destroy it,
thus causing the entire effort to fail. Doing this
requires an ability to monitor and accurately
assess Warsaw Pact force movements.

FOFA was a matter of some controversy
when first proposed, and some still argue that
it is not sound policy. Some Europeans, per-
haps confusing FOFA with the U.S. Army’s
AirLand Battle concept, have seen it as offen-
sive and inconsistent with NATO's defensive
posture. Others argue that it is more efficient
to wait until targets are close before attack-
ing them, that attacking deep diverts resources
from the close battle while providing little pay-
off. Still others believe that the follow-on forces
will not be very important to the Soviet offen-
sive, that most of the combat capability will
be in the initial attack. Finally, there are sev-
eral groups who argue that while the idea may
be sound in principle, it will be very costly and
extremely difficult—if not impossible—to im-
plement.

The FOFA concept is still under develop-
ment, and is seen somewhat differently by the
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Figure 2-1 —Warsaw Pact Offensive
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NATO’s Integrated Military Command

NATO members

principal players: SHAPE (Supreme Head-
quarters Allied Powers Europe, the headquar-
ters for NATO’s Allied Command Europe); the
U.S. Army; the U.S. Air Force; and the defense
forces of our Allies. SHAPE's perspective is
all of Europe including the entire Central Re-
gion, and it defines FOFA as delaying, disrupt-
ing, and destroying follow-on forces from just
beyond the troops in contact to as far in the
enemy rear as NATO systems can reach.
SHAPE considers FOFA from the point of
view of: 1) the corps commander, who wants
to control the forces about to move in against
his troops; 2) the Army Group commander,
who wants to delay the second operational
echelon (second echelon armies) until his corps
have dealt with the first and his reserves are
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in place; and 3) the Central Region commander,
who would like to make the second strategic
echelon (second fronts) irrelevant to the war.

The U.S. Army sees FOFA as the “deep bat-
tle” part of its operations, as a means for
“metering” the flow of enemy forces; its con-
centration is almost entirely on those sectors
in which U.S. Army forces would be defend-
ing. As the Army sees it, striking deep not only
reduces the threat to the defending ground
forces, but also improves the effectiveness of
the ground forces in handling the threat. Be-
cause their primary concern is the progress of
the close battle, focused at the individual corps
and subordinate division commanders’ levels,
the Army’s approach puts great emphasis on
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Figure 2-2.— NATO’S “Layer Cake” Defense
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Figure 2-3.— FOFA Reduces Advancing Forces
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identifying and attacking those units-individ-
ual battalions, regiments, and possibly entire
divisions-that pose the most pressing threat
to its ground forces in the immediate future.

The U.S. Air Force, which sees FOFA as fall-
ing under its existing interdiction mission,
views it primarily from the Army Group/ATAF
(Allied Tactical Air Force) level, the command
level above corps. While individual regiments
and even battalions might be targeted at the
request of corps commanders, the Air Force
is more likely to think in terms of attacks on
whole divisions or their component regiments,
possibly before they become an immediate
threat to a corps sector. Attacking these larger
targets while they are farther out makes it eas-
ier to preplan takeoff times and attack routes—
necessary to keep attrition down-and permits
giving greater latitude to pilots to choose among
specific target vehicles within the larger array.
The Air Force is also interested in the concept
of striking very deep to cause long delays in
the arrival of the second fronts.

Is FOFA Appropriate to the Threat?

We can never know exactly what the Soviets
would do if they went to war against NATO.
Analysts working from similar sources have
disagreed over whether the Soviets would
launch a conventional offensive, and whether
follow-on forces would play a significant role
in that offensive. There is currently general
(but not unanimous) agreement that the
Soviets are at least preserving the option for
a conventional offensive, and most observers
argue that they would want to begin with a
conventional offensive and keep it conven-
tional as long as possible. Most observers also
agree that while the Soviets are developing con-
siderable operational flexibility in their use of
ground forces and have considerable latitude
to beef up the first echelons at the expense of
the second echelons, there will be significant
follow-on forces at all levels.

There is currently a great deal of uncertainty
—and a great deal of controversy—concerning
a number of factors of importance to FOFA.

In particular:

1. how much flexibility Soviet ground forces
commanders have at various levels of
organization to change the direction of at-
tack, to compensate for unanticipated sit-
uations, and to allocate their forces among
first echelon, second echelon, and mobile
groups;

2. how sensitive the Soviet offensive plan
would be to delays and to destruction of
some of its forces;

3. how robust and resistant to disruption the
Warsaw Pact command and control sys-
tem is;

4. how important the follow-on forces are to
Soviet strategy; and

5. how much they could move their forces
forward prior to hostilities.

Mobilization is an important factor in a war
in the Central Region. It is thought unlikely
that the Soviets would attack without any
mobilization: not enough of their forces would
be ready and in place. However, some analysts
believe that by increasing the numbers, qual-
ity, and readiness of their forces in Eastern
Europe, and by reforming their command
structure, the Soviets may be developing a ca-
pability to do just that. NATO military plan-
ners are acutely aware that NATO would need
several days of mobilization before it could ef-
fectively resist a massive attack, in addition
to whatever time would be needed to recognize
a Pact mobilization and decide to respond.
Hence, NATO planners are very concerned
about a Pact attack preceded by a short or con-
cealed mobilization.

A NATO ability to attack follow-on forces
would pose a dilemma for the Soviets: short
mobilizations mean more Soviet forces would
have to move forward during hostilities when
NATO could shoot at them, and less opportu-
nity to ‘front load’ the offensive; long mobili-
zations would risk giving NATO sufficient
warning to also mobilize. This is part of the
appeal of the concept (discussed below) of using
B-52 bombers carrying cruise missiles to put
the rail lines in Eastern Europe at risk. Sec-
ond echelon fronts—and possibly elements of
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Photo credit U S Department of Defense

Elements of Soviet army forces.
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the first fronts—would have to come forward
across Eastern Europe by rail to reach the bat-
tle. After leaving the rails, they would be trans-
ported on roads in Poland, Czechoslovakia, and
East Germany, and finally move under their
own power to join the battle.

It is widely believed that Warsaw Pact and
NATO forces would be intermingled to consid-
erable depth. There would be Pact penetrations
into NATO territory and NATO penetrations
into Pact territory—much like interlocking
fingers. Some analysts believe that it there-
fore would be extremely difficult to pick out
and attack the follow-on forces.

How Do Our NATO Allies View FOFA?

Our European Allies generally have been
slower to accept FOFA than the United States
has. Up through early 1986 there appeared to
be little enthusiasm: conservative defense-
minded governments were cautiously in favor;
opposition Socialist parties were generally op-
posed. Underlying some European reactions
have been long-standing transatlantic tensions
on the degree to which NATO should rely on
conventional forces, sharing of defense costs,
and trade in defense equipment. This was height-
ened by a perception, especially among the Ger-
mans, that FOFA would draw resources from
the close battle—their primary concern—and
yield little in return. The situation was aggra-
vated because FOFA came in the midst of sev-
eral other (primarily United States, or at least
viewed as such) initiatives that seemed to ar-
rive at a faster pace than the Europeans could
respond, and because of calls for still greater
spending increases to implement FOFA.

There is mounting evidence that the Allies
are moving toward greater understanding and
acceptance of the FOFA concept, and are be-
coming more enthusiastic for developing and
procuring systems that could support FOFA.

To the Germans, whose thinking strongly
influences other Central Region nations, FOFA
is of lower priority than fighting the close bat-
tle or air defense, a sentiment echoed by some
other nations. However, they have apparently

dropped their efforts to get NATO to assign
priorities among the key mission concepts. It
is difficult for the Germans to accept anything
that might appear to reemphasize forward de-
fense, which is a cornerstone of German pub-
lic acceptance of NATO. And German mem-
bership is itself a basis of the Alliance.

The British, Germans, Dutch, and Belgians
—as well as the French, who are not part of
Allied Command Europe—have accepted the
value of attacks out to the range of the Multi-
ple Launch Rocket System (MLRS), and are
planning to procure MLRS as well as enhanced
artillery and targeting systems. However, for
some this procurement is at least ten years in
the future.

The Germans and British accept, in princi-
ple, the value of striking deeper with army sys-
tems, but have not yet decided whether it can
be made practical and cost-effective. The Dutch
and Belgians think that their defense estab-
lishments are too small to support the neces-
sary complex packages of systems. All the air
forces are interested in upgrading their inter-
diction capabilities, but here again the smaller
forces are limited in the variety of systems they
can support. Within the Conference of NATO
Armament Directors, a FOFA baseline listing
the basic capabilities needed for FOFA and
specifying a near term interest in ranges out
to 150 kilometers has been approved. Work is
now underway to produce an agreed list of can-
didate systems to meet these basic needs.

Availability of funding will limit what all the
nations can do (the United States included).
This is particularly a problem for the British,
whose defense budget is expected to decline
in real terms (with significant declines in spend-
ing for conventional defense in order to fund
Trident), and for the Belgians, who are more
likely to apply whatever money is available pri-
marily to improving their ability to fight the
close battle.

The focus of attention appears to have shifted
from the conceptual to the more concrete arena
of arms production and cooperation. It seems
clear that the Europeans are unlikely to be en-
thusiastic about FOFA if FOFA means buying
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predominantly American technology. There is
also evidence that they are becoming interested
in producing and selling systems that could sup-
port FOFA. On the other hand, while it may be
difficult to separate real concerns from rheto-
ric, it may be unwise to dismiss all previous Euro-
pean concerns as a rhetorical smokescreen for
economic considerations. U.S. efforts to develop
greater Alliance cohesion and cooperation on
the development of FOFA systems have cen-
tered on the Department of Defense (DoD) De-
fense Science Board FOFA 1l Task Force, and
the 1985 Nunn Amendment initiative. Both
have apparently achieved some initial success
in arousing European governmental and indus-
trial interest, but it is too early to tell whether
there will be significant concrete results.

Nonetheless, some major elements are dis-
cernible. The Europeans are most interested
in those approaches to implementing FOFA

that are most in consonance with what they
have already been planning. In this they are
not alone-the U.S. approach to FOFA also
includes only systems that were underway be-
fore the term “FOFA” was invented. However,
the U.S. approach is focused at longer ranges
than the European, and one source of friction
appears to be the reluctance of our Allies to
jump to an approach centered on our products.

In particular, the Europeans are interested
in shorter ranges—out to roughly 30 kilometers
—where enhanced artillery and MLRS (which
several are now buying) could be applied, and
in air interdiction. The Europeans appear most
interested in FOFA enhancements to systems
in which they have already made large national
investments, such as the Tornado aircraft, and
continuing parallel development of sensor sys-
tems—e.g., Remotely Piloted Vehicles (RPV),
the United Kingdom’s Airborne Stand-Off Ra-
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dar (ASTOR), and the French Observatoire Ra-
dar Coherent Heliporte d'Investigation Des
Elements Ennemis (ORCHIDEE)-that may
duplicate U.S. efforts. U.S./European cooper-
ative efforts may thus focus largely on ensur-
ing some degree of interoperability among com-
peting systems. The Germans are developing
attack drones for use against armor and air
defenses, and advanced anti-armor weapons
to be carried on combat aircraft. There appears
to be little European enthusiasm for longer
range attack missiles, like ATACMS. Indeed,
political problems—centering on public percep-
tions of such missiles as being “offensive,” on
arms control considerations, and on notions
that they are destabilizing because the Soviets
might think they carry nuclear warheads and
respond with nuclear weapons—surround the
deployment of such missiles in Europe, and
might cause problems as the United States
seeks to deploy them.

There is a growing recognition within Europe
—including France-that cooperative programs
are the key to obtaining costly modern capa-
bilities. But the Europeans have several con-
cerns about cooperative programs. There is lit-
tle sentiment for buying goods produced in the
United States, and a growing reluctance sim-
ply to co-produce U.S. developments, because
that stunts the growth of European technol-
ogy. They prefer co-development programs
that draw on and nurture the technological
strengths of all parties. Many see in U.S. pol-
icy several impediments to cooperative pro-
grams: “buy American” sentiments; an in-
ability to commit to a several year project;
“black” programs that they cannot have ac-
cess to; restrictions on transferring technol-
ogy to our allies; and restrictions on sales of
resulting products to third parties.

Based on past experience with cooperative
arms production, the process of developing and
procuring the many systems required for FOFA
is likely to be quite time-consuming. There are
several fora—formal and informal groupings
of European states, bilateral and multilateral
arrangements including the United States,
industry-to-industry cooperative programs,
and attempts to sell existing systems or their

co-production—through which such deals can
be arranged. All will have to be harmonized,
and the final products gotten through their
respective national governments.

Both the British Labour Party and the Ger-
man Social Democratic Party appear to be deep-
ly opposed to FOFA (and to a number of other
basic NATO ideas). Labour stands a reason-
able chance of coming to power. If this hap-
pens, NATO will face a very different situa-
tion, because both Britain and Germany are
not only major players, but have a strong in-
fluence on how the smaller countries react.
Even out of power, both these parties are im-
portant political forces in Europe.

How Might the Soviets Respond
to FOFA?

The Soviets are likely to regard FOFA both
as worrisome and as presenting an opportu-
nity to stimulate and exploit a controversy
within NATO. Their reactions to it have taken,
and most likely will continue to take, two
forms: political exploitation of a new contro-
versy within NATO; and adjustment of their
operations to take account of it.

Their propaganda has played on many of the
concerns voiced in Europe, in particular: that
FOFA is an offensive doctrine that threatens
the East; that FOFA would be destabilizing
because missiles carrying conventional war-
heads could not be distinguished upon launch
from nuclear missiles; and that it would lower
the nuclear threshold through the use of con-
ventional weapons of high destructive poten-
tial. The Soviets have taken the position that
FOFA is yet another manifestation of aggres-
sive U.S. behavior and intentions, and has con-
trasted that to the peace-loving image they
paint of themselves. They have drawn a picture
of the United States developing an aggressive
stance with new weapons having the destruc-
tive potential of “weapons of mass destruc-
tion” (i.e., nuclear weapons). They will try to
use it to drive a wedge between the United
States and Europe, and to stir up the Euro-
pean left.
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Although these concerns may not be taken
very seriously among defense professionals in
Europe, they do have some support within the
major opposition parties in Germany and Brit-
ain. Furthermore, these and similar arguments
can be exploited by the Soviets to influence
public opinion, and perhaps elections, in the
democratic European states. The threat to
NATO is both political and military. The Soviets
would probably prefer to split NATO and sep-
arate the United States from Europe by polit-
ical means if they could do so, rather than risk
war.

On the military level, they are concerned
both about the concept itself, and about the
individual systems being designed to support
it. In the first instance, they have added FOFA
into their ongoing reevaluations of their strat-
egy and operational art. Their reaction may
ultimately take the form of deemphasizing the
second echelon at all levels (and otherwise

“front-loading’ their offensive), or increasing
the combat capability of their leading units,
or both. However, geography and a desire to
limit the vulnerability of massed forces to a
nuclear strike will reduce their opportunities
for front-loading. They can also be expected
to take active and passive countermeasures
against the weapons and other systems used
by NATO to find and attack their follow-on
forces. Each of these steps can be taken only
at some cost.

The Soviets appear to have deep concerns
about the rapid reaction capability of NATO'’s
new strike systems. In the abstract, such sys-
tems could counter their plans faster than they
could modify their plans in response, and steal
the initiative from them. They will probably
take measures to speed their planning cycles
or protect them from FOFA weapons. They
are also developing similar systems and the
theory of their use on the modern battlefield.

IMPLEMENTING FOFA

Initially, a great number of different FOFA
concepts were under discussion. But over the
past few years, several important study efforts
have helped to narrow the range of possibil-
ities by taking into account both operational
considerations and technological realities. At-
tacks could be conducted either by ground-
launched missiles or interdiction aircraft
against a variety of targets at many different
ranges from the FLOT. The targets could be
combat units, selected high-value elements of
the combat units (e.g., command posts or sur-
face-to-surface missile launchers), or the sup-
plies for those units. Moreover, attacks could
be launched to create chokepoints—for exam-
ple, by dropping a bridge or sowing a mine field
along a route of advance-just as a unit would
be about to move through. Attacking the com-
bat units might delay, disrupt, or destroy them;
attacking their command posts could disrupt
their ability to contribute to the offensive, and
creating chokepoints would delay their advance,

What and Where to Attack

Of the three general types of targets-groups
of vehicles, individual high-value units that,
while mobile, tend to spend most of their time
moving, and fixed chokepoint targets-the
fixed targets are the easiest to target, requir-
ing at most some indication that the time is
right to hit them, in addition to information
that can be gathered in peacetime. The high-
value targets are inherently difficult because
their presence can be obscured. When NATO
deploys rapidly responding reconnaissance and
targeting systems that can find moving vehi-
cles (as well as the weapons to engage them)
these targets will probably become easier to
locate and destroy than the high-value targets.
until then, there is likely to be more interest,
as a practical matter, in the high-value targets.

Quantitative analyses have tended to favor
attack of moving combat units either in tran-
sit from division assembly areas (roughly 50
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to 150 Kkilometers from the FLOT) to final as-
sembly areas (out to perhaps 50 kilometers
from the FLOT), or in their move out of final
assembly areas to join the battle. Although
opportunities to attack stopped units should
not be ignored if they present themselves, at-
tacking moving units provides a better basis
for planning; stopped units are more likely to
have taken measures to hide from both detec-
tion and attack.’The concept is to attack bat-
talions or entire regiments, destroying so much
of their combat capability that they can no
longer be usefully committed to the assault as
scheduled.

In attacking these units, emphasis could be
put on killing tanks, the other armored vehi-
cles, or the soft-skinned vehicles such as trucks.
Destroying tanks is particularly difficult; their
heavy armor is designed to protect against
most munitions. Fewer than half the armored
combat vehicles, however, are tanks. The others
—armored fighting vehicles, armored person-
nel carriers, surface-to-air missile launchers,
and surface-to-surface missile launchers, as
well as armored engineering equipment needed
by the combat vehicles-are easier to put out
of action and are also important to the com-
bined arms offensive. Fewer than one-third of
the vehicles in a Soviet division are armored,
but the closer the division gets to the battle,
the more of its soft-skinned vehicles it leaves
behind.

The supplies for these forces would be almost
as hard to find as the forces themselves, but
easier to kill. However, analyses differ on the
value of attacking supplies. Although supplies
are vital, the Soviets may have much more
than they absolutely need. Some conclude that
forces going into battle carry enough on board
to do without resupply for a while. On the other
hand, some analysts conclude that these are
potentially valuable targets, especially supply
units that are part of combat units (i.e., “or-
ganic supply”). In order to continue an attack
or move forward and exploit it, a combat unit
would need at least minimal critical supplies.

‘The U.S. ASARS-II system now in Europe can detect stopped
vehicles.

Close to the battle, combat vehicles would out-
number supply trucks, making each supply
truck a more valuable target.

High-value targets such as command posts,
missile launchers, and resupply points are
worth attacking when they can be located. No
means of routinely locating and engaging them
has as yet been identified, but the fact that
they tend to stay put for many hours increases
the likelihood that clues from a number of
sources can be pieced together successfully.
If found, they could be killed with today’s
weapons; they are much fewer in number than
the combat vehicles. The Army believes that
attacking these targets could seriously disrupt
the offensive. In the near term—until systems
for locating moving units and weapons for at-
tacking masses of armored vehicles become
available-attacks would probably be limited
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Less well-protected Soviet vehicles outnumber the tanks.

to such high-value targets and to creating
chokepoints to cause delay.

Causing delays can be very useful if the de-
lays are sufficiently long; however, studies in-
dicate that most attacks would be incapable
of causing significantly long delays. In many
cases, there may be enough “slop” in the
Soviets’ schedule to compensate. Two prom-
ising exceptions are: deep strikes against the
rail lines in Eastern Europe, where delays meas-
ured in weeks may be possible; and strikes very
close to the FLOT, where delays of just a few
hours may be very significant. Some analysts
believe that it is very important to delay the
second operational echelon to allow NATO’s
reserves to get into place, and to delay the sec-
ond strategic echelon until NATO has success-
fully dealt with the first.

In general, the closer to the FLOT the at-
tacks take place, the more systems can reach

the targets, the more effective the attacks are
likely to be, and the more direct their effect
on the close battle. However, waiting for the
enemy to get very close risks not being able
to fire enough rounds in the time he is exposed
to attack. Furthermore, this is not necessarily
an argument in favor of short-range systems,
because longer range systems have greater
flexibility to redirect fire across the front.

Obtaining the Capability

The Systems: What's in the Inventory,
What's Being Bought, What's Under
Development

Supporters of the FOFA concept believe that
some or all of these approaches can be made
to work, if all the necessary pieces can be pro-
cured. They differ as to which would be the
most useful and the most feasible.
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Implementing any of these approaches will
require a package of systems, the major com-
ponents of which are:

1. reconnaissance, surveillance, and target
acquisition (RSTA);

. data analysis and handling (data fusion);

. attack platform;

. munitions; and

. systems to protect the airborne RSTA as-
sets and to help the attack aircraft pene-
trate to their targets.

abrwmnN

All of these will have to work and be available
in sufficient quantity if the concept is to be
viable.

This is illustrated in table 2-1, which sug-
gests packages of systems to support specific
operational concepts. None of these concepts
could be fully implemented today, because sys-
tems are not yet deployed. Furthermore, a great
many more systems than are shown here—
both existing and developmental-might be
brought to bear. Table 2-2 shows what the U.S.
Army and Air Force are currently buying and
developing. NATO favors an evolutionary ap-
proach to FOFA, i.e., implementing a limited
capability while more effective systems mature.

Reconnaissance, Surveillance, and Target
Acquisition (RSTA) Systems

Currently the Services have in Europe a
number of different systems that can detect
and locate fixed targets and targets that move
infrequently. Most of these systems are based
on aircraft, and locate their targets by imagery
or by detecting electronic emissions. They lack
an ability to look over broad areas for long
periods of time to find moving units and rap-
idly (i.e., within seconds) report that informa-
tion to users. The Joint Surveillance Target
Attack Radar System (Joint STARS), currently
in full-scale development, is designed to do
that. Although strongly supported by DoD,
it has been a controversial program in Congress.

Remotely piloted vehicles (RPVs) could also
serve this function, but over a generally much
smaller area. Whereas one Joint STARS might
support several corps at once, one of the Army’s
Aquila RPVs might typically support a brigade’s

MLRS batteries. Aquila could see targets
masked from Joint STARS by terrain and veg-
etation and could identify individual vehicles.
It has also been a controversial program. Sev-
eral other RPVs are under development both
here and in Europe. The Europeans generally
favor RPV systems, have many in the field,
and are developing upgrades and new systems,
particularly the CL289. The British are devel-
oping abroad area surveillance system—called
ASTOR-and the French are developing a heli-
borne MTI system called ORCHIDEE.

The Precision Location Strike System (PLSS)
has also been controversial and the program
was recently scaled back by DoD and Con-
gress. PLSS would have been used to locate
radars of air defenses threatening NATO in-
terdiction aircraft and RSTA platforms such
as Joint STARS.

Data Analysis and Handling

NATO's ability to attack moving targets is
also limited by data-handling systems that con-
sume long periods of time getting information
from RSTA systems to analysts and to attack
systems. This problem has been compounded
because modern collection systems can collect
large amounts of data. The Joint Tactical Fu-
sion program, as well as other efforts, are work-
ing on using modern computers to streamline
this process. Systems like Joint STARS will
be able to send data both to assessment centers
to plan attacks, and directly to attack systems
such as MLRS batteries.

Attack Platforms

Currently NATO has a variety of tactical
aircraft-including U.S. F-16s, F-4s, and F-
111s, British and German Tornados, and sev-
eral other types—conventional artillery, and
the Lance missile to strike into Warsaw Pact
territory. All of these are limited in their abil-
ity to attack follow-on forces. Of the aircraft,
only the Tornados and F-1 11s can operate at
night and in bad weather,"and they will have
other interdiction tasks as well.

‘The others can fly at night, but because they lack systems
to support effective navigation and weapons employment in the
dark, they would not be particularly effective.
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Table 2-1 .—illustrative Packages of Systems To Support Specific Operational Concepts
(as yet, not all the pieces exist)

Reconnaissance, surveillance,

and target acquisition Attack
Reconnaissance, surveillance, ‘“Target acquisition,
Operational concept situation assessment attack control Platform Weapon
1, MLRS and artillery attack GUARDRAIL, TRS, ASARS, AQUILA and 8-inch SAD ARM
of regimental columns: 5 to Joint STARS, and ASAS AFATDS Artillery
30 km deep and MLRS MLRS/TGW
2. Aircraft attack of division GUARDRAIL, TRS, ASARS, Joint STARS F-16 MSOW carrying -

columns: 30 to 80 km deep

Joint STARS, and ENnsce

Skeet or TGSM or
CEB

3. Ballistic Missile attack of

GUARDRAIL, TRS, ASARS,

Joint STARS and MLRS ATACMS carrying

division columns: 30 to 80 Joint STARS, and asas AFATDS launcher DPICM or TGSM
km deep or Skeet

. Attack with aircraft.create GUARDRAIL, TRS, ASARS, ASARS and GACC F-15E AGM-130, MSOW
chokepoints and then Joint STARS, and ENSCE F-16 carrying various
attack the halted vehicles: munitions Includ-
80 to 150 km deep ing mines

5. Air-launched cruise missile  Various national systems - (on the weapon) B-52 Cruise missile

attack of rail network; 350
to 800 km deep

with various
munitions

NOTES
1 Definitions

AFATDS—Advanced Field Artillery Tactical Data System provides target data to artiliery and M LRS batteries

AGM-1 30—an air-launched missile

ASARS—Advanced Synthetic Aperture Radar System providesimages of fixed objects
ASAS—a developmental Army center for collecting, analyzing, and disseminating surveillance data
ATACMS—Army Tactical Missile System a bailistic missile to be launched from MLRS launchers

AQUILA--a remotely piloted vehicle

CEB— Combined Effects Bombiet Similar to DPICM; designed to be dispensed by the Combined Effects Munition (CEM)
DPICM—Dual Purpose Improved Conventional Munition unguided submunition for use against light armor and soft targets

EN SC E—theAir Force version of ASAS

GACC—Ground Attack Control Center a developmental center for controlling air attacks against ground targets

GUARDRAIL-a tactical surveillance system

Joint STARS—Joint Surveillance Target Attack Radar System moving target Indicator and attack control

MLRS —Multipte Launch Rocket System

MLRS/TGW-Terminally Guided Weapon a smart anti armor submunition for MLRS

MSOW —Modular Standoff Weapon a weapons dispenser

SADARM -Search and Destroy Armor a smart antiarmor submunition for artillery

Skeet —a smart anti-armor submunition
TGSM —Terminally Guided Submunition a smart anti.armor submunition
TRS—Tactical Reconnaissance System carriesvarious sensor suites

~

Reconnaissance surveillance, and situation assessment would be performed by a number of systems—particularly those shown here --feedinginto the as

sessment center Although all need not find the target for the attack to take place, the more there are the greater the chances are that the target will be

found, recognized and identifiedwith sufficient accuracy to attack it

w

reason why they could not be engineered onto those weapons

The Air Force is currently buying the
LANTIRN system for the F-16, which will en-
able it to operate effectively at night. They
have also begun to procure the F-15E which
is designed for interdiction and carries the
LANTIRN and a terrain-following radar. The
F-15E has much greater range than the F-16.

The Army is procuring the Multiple Launch
Rocket System (MLRS), which has about twice
the range of 155mm artillery. The ATACMS
ballistic missile,’which is designed to reach

‘Also called “Army TACMS” or just “TACMS.” The Army

split this development off from the Joint TACM S, or JTACM S
program.

Not all the submunitions displayed in the table are necessarily being developed for deployment on the weapons shown, however, there i1sno fundamental

well over 100 kilometers into enemy territory
with high accuracy, has entered full-scale de-
velopment. It will be launched from the MLRS
launcher. The Germans are developing attack
drones for Killing armor and air defenses.

Munitions

Munitions are another major limitation on
NATO's ability to attack follow-on forces. Cur-
rent generation weapons are effective primar-
ily against single, soft targets; the Air Force
has weapons (e.g., the GBU-15) that can be
used to destroy bridges. The Air Force's Maver-
ick missile can be used to Kill tanks (and other
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Table 2-2.—Status and Costs of Selected FOFA-Related Programs

Air Force Programs

Through FY 1987 Expected  total
Status® Funds’ Units Acquisition * Units
System (3/1/87) appropriated procured’ Cost’ procured®
Platforms
F-15A/B/CI/D/E . proc/FSD $ 35B 925 $ 46B 1,270
F-15E. . . . ... ... . ... proc/FSD 50 390
F-16A/BIC/D proc $ 23B 440 $ 48B 2,740
A-7 upgrade . . . . . . FSD $ 35M N/A $190M N/A
ATF . DEM/VAL $550M 0 TBD 750
proto
Pods:
LANTIRN . . . . .proc $ 186 150 nav $ 4B 700 nav
10 tgt 700 tgt
Munitions and direct-attack Weapons’
CEM  ...... we e .proc $ 128 48,000 $ 2.2B 96,000
SFW ..FSD $ 85M 0 $ 2.3B 14,000
GATOR . . ... .. . .. .. ..proc $560M 10,200 $560M 10,200
HVM ... ... .adv dev $ 34M $ 18B
missiles . 0 100,000
fire control sys 0 200
HTM . . . . . . . .. ...FSD 0 0 $88M RDT&E TBD
DAACM ..pre-FSD $ 19M 0 $340M 2,850
Standoff weapons
GBU-15 .. .. .. .. .. .. .. .. .proc ends — - — —
AGB .. .. . . . .. .. ..prop TBD TBD TBD TBD
HARM . . ... ............ ..proc $ 1B 4,500 $ 2.1B 7,300
LCS . .. ... ... , e .. .adv dev $ 33M RDT&E TBD $ 67M RDT&E TBD
AGM-65D/G . . ...proc $ 196 10,000 $ 6B 60,000
AGM-130. ..... y veiev o ... .FSD $110M 40 $ 2.1B 5,600
MSOW .. .. .. .. . . ... RFP/PD 0 0 TBD TBD
rel 3/87
AMRAAM .FSD/proc $ 18B 180 $ 8B 17,000
RSTA Systems:
JSTARS E-8A.. .. ... ... ... .FSD $625M 2 $ 3B 10
PLSS.. .. .. .. .. . .. ....0OUE $675M $675M
AMS . 3+ 3+
SNS . . 6 6
CASE . . v e ! 1
TRS - . .proc $ 15B - $ 198
TR-1s, ... . 27 27
SS ... 14 14
PGS . ... ... 1 1
BGS . . 1 2
F-O TRS® .adv dev $ 27TM 0 $ 1.6B TBD
ESM . .......... .. .. .pre-FSD $ 34M 0 $230M 34
GACC .. .. .. .. .. .. . .. .. ..pre-FSD $ 3.5M 0 $ 40M N/A
Communications and data fusion systems’
JTFP . FSD $ 80M 0 TBD TBD
HAVE QUICK., ..... .. . .. FSD/proc $160M 22,000 $500M 43,000
(IMmA)
Electronic warfare systems:
EF-111A U/G".. .. .. .. ... .FSD $ 90M 0 $265M 38
F-4GWW' . .. ... . ... .. .FSD $240M $565M
comwputerwrs 150 150
receiver groups 0 124
Compass Call .. .. ... .. .. .FSD $325M 16 $520 16

NOTES

‘adv advanced, DEM demonstration, dep deployment, dev development, FSD full-scale development, OUE operational utility evaluation PD Program Directive
proc nrocurement, prod production, prop proposed, proto prototype, RFP request for proposals, VAL validation

bApproximatem current (‘then-year’) dollars

CApproximate number planned

Includingcost Of research, development, testing, evaluation, and procurement but not operation and maintenance

‘PLSS Precision Location Strike System, AMS Airborne Mission Subsystem, SNS Suite Navigation Subsystem, CPS Central Processing Subsystem 3 + indicates
three all-up AMSS plus a partial AMS requiring refurbishment X

TRS Tactical Reconnaissance System, SS sensor suite, PGS prototype ground station BGS bunkered ground station

9F-O TRS Follow-On Tactical Reconnaissance System (ATARS)

‘LUG upgrade

'WW  wild Weasel

SOURCE US Air Force (SAF/LL), January 1987



Table

2.2.—Status and

Costs

of Selected FOFA-Related

Ch. 2—Summary .33

Programs—Continued

Army Programs

Through FY 1987

Expected total

Status* Funds® Units Acquisition * Units
System (3/1/87) appropriated procured’ Cost’ procured’
P/at forms
MLRS proc $ 3.1B $ 49B
launchers 392 681
rockets 1951000 440,000
ATACMS FSD $350M - $ 12B TBD
Reconnaissance, Surveillance and Target Acquisition (RSTA) Systems
RPV/TADARS FSD $820M $ 2.2B
GCS 5 53
AV 12 376
IEW UAV” dev $  28M $110M
GCS 2 6
AV’ 12 46
JSTARS Gsm FSD $240M 3 $730M 95
TRAC adv dev $25M TED |
Improved GUARDRAIL/
Common Sensor proc $300M 28 $1.0B 65
&fun/f lons
DPICM
155 mm proc $ 2.0B 4.4M $ 4.3B 9.4M
8-inch proc $620M 640.000 $640M 650,000
155 mm BB’ FSD $ 56M 35,000 $ 2.2B 1.0M
MLRS/TGW adv dev $ 72M - TBD TBD
(Incl $310M RDT&E)
SADARM adv dev $190M
MLRS rounds $ 3.4B 50,000
155mm rounds $910M 70,000
8-inch rounds TBD 6,000
Communication Systems
SINCGARS proc $480M $ 498
air 150 14,000
ground 12,000 280,000
A D D S proc $280M $ 24B
NCS” 4 140
EPLRS" 670 22,000
JTIDS 10 580
NOTFS
A3y adv ancerd OEM deme n stratoin deg dept oy men t dev devetopment FSD i SCal€ develop ment OUE operational u tility evatluation PD ProgramDurectivenroc
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armored vehicles) one at a time, °but a capa-
bility to attack groups of vehicles with a sin-
gle shot and to defeat masses of armor is gen-
erally lacking. Currently, the Air Force is
buying the Combined Effects Munition (CEM),
which dispenses about 200 bomblets (CEBS)

°1, ANT I RN will support shooting two Mavericks per pass,
but the pilot must find a target for each Maverick he launches
and line it up with the crosshairs on his cockpit display while
flying his airplane. Many observers believe that multiple passes
per launch are more likely than multiple launches per pass.

from a tactical munitions dispenser dropped
from an airplane. The CEB is effective against
trucks and most armored combat vehicles ex-
cept tanks. The Army is buying a similar mu-
nition, called Dual Purpose Combined Effects
Munition (DPICM) for the MLRS. Although the
DPICM could conceivably go in the ATACMS,
current plans call for initial ATACMS to carry
the anti-personnel-anti-material (APAM) mu-
nition which has essentially no capability against
armor. The German Tornado carries the MW-
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1 dispenser that drops the KB-44 anti-armor
submunition as well as several other submu-
nitions.

These munitions, although capable of hitting
several targets per weapon launch (or an area
target, or one whose location is imprecisely
known), are all unguided, and hence most will
fall on empty ground. Moreover, they have lit-
tle effectiveness against tanks. The next gen-
eration of munitions, currently in development,
will have both greater effectiveness against
tanks and seekers to guide them to their tar-
gets. These include sensor-fuzed weapons, such
as the Army’s SADARM and the Air Force’s
Skeet, that fire a self-forging slug at a target,
and the Army’s Terminally Guided Submuni-
tion (TGSM, also called terminally guided
weapon, or TGW) that guides directly to a tar-
get and detonates a shaped charge warhead.
Technical issues still surround these programs,
but these munitions are needed if attacking
tank columns is to become a reality. The Ger-
mans are developing a new, improved, anti-
armor submunition and a smart launcher for
it to be carried by an airplane.

Whether or not scatterable mines can pro-
vide an effective means of creating chokepoints
(or exploiting natural chokepoints, or augment-
ing the effects of dropping bridges) is a mat-
ter of some controversy. Advocates believe a
scatterable mine system could provide great
payoff for a small investment. Both Services
have inventories of anti-vehicular and anti-per-
sonnel mines, and programs to develop smart
mines that can sense targets at a distance and
fire munitions (e.g., Skeets) at them. But mine
programs tend to have low priority in both
services.

In defense procurements, munitions have
tended to get low priority. The munitions are just
as important to FOFA as any of the other sys-
tem components. If the concept is to work, the
proper munitions will have to be bought and
bought in sufficient quantities to do the job.

Assembling the Pieces:
“Packages” of Systems

The five general packages of systems listed
below are now under serious consideration. All
are evolutionary in the sense that it is envi-
sioned that capabilities will expand as new de-
velopments come online. With the possible ex-
ception of the last, all can be implemented with
limited capability before all the pieces of the
package are available:

1. package based on MLRS and artillery,

2. package based on the ATACMS ballistic
missile,

. package based on F-16,

. package based on F-15E, and

. package based on B-52s carrying cruise
missiles for deep strike.

g w

MLRS and Artillery

The Army is currently procuring the Multi-
ple-Launch Rocket System.’This, combined
with existing artillery, will provide some ca-
pability to engage follow-on forces during their
movement from final assembly areas to the
battle (see table 2-3). The DPICM®submuni-
tions being procured for these rockets will have
some capability against light armored vehicles
as well as against high-value targets like com-
mand posts, but very little against tanks. Anti-
armor capability will improve with the deploy-
ment of the MLRS/TGW submunition’and the
SADARM for the artillery, both of which could
be in production in the early 1990s. The Army
plans to procure 350 MLRS launchers.

Important improvements in the ability to
attack moving targets would be obtained from
either Joint STARS or an RPV system that
could target directly for an MLRS battery.

‘Several of our Allies also have plans to acquire MLRS.

*Dual Purpose Improved Conventional Munition.
*MLRS/ Terminally Guided Warhead, a smart anti-armor sub-
munition.
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Table 2-3.—Packages Based on MLRS and Artillery

Targets
Stopped Fixed Moving units
high value chokepoints Trucks ACV Tanks
Platform . ... ........ MLRS (P) MLRS (P) MLRS (P) MLRS (P) MLRS (P)
Joint STARS (F) or
RSTA . ............ current current RPV (F, D, N)
Munition . . . . . . .. DPICM (P) mines (various DPICM (P) DPICM (P) TGW (D)
stages)
KEY | In Inventory
P - In production
F = In full scale engineering development
N - Not yet in formal development
AC RON YMS

MLRS —muitiple launch rocket system

OPICM—dual purpose Improved conventional munition

Joint STARS —Joint Surveillance Target Attack Radar System
RPV-remotely piloted vehicle

TGW—terminally guided weapon

ACV—armored combat vehicle

This concept has the advantage of being con-
sistent with the preferences of our Allies, sev-
eral of whom have plans to buy MLRS. And—if
deployed across the Central Region-would
provide a consistent capability across the re-
gion. The range of the MLRS limits its use in
supporting other corps, and therefore the abil-
it y to concentrate firepower across the region.

ATACMS Ballistic Missile

Adding the ATACMS missile would give a
U.S. corps the ability to attack divisions mov-
ing from division assembly areas to final as-
sembly areas, helping to alleviate some of the
short reaction problems in the previous ap-
proach. It would also provide some capability
to support neighboring corps and to concen-
trate fire on massing forces. DoD'’s efforts to
interest the Allies in ATACMS have thus far
been unsuccessful,”but solely United States
deployments could be of some value across
nearly the entire Central Region.”

*This may be changing. Presentations to the NATO Army
Armaments Group Panel on Surface-to-Surface Artillery in No-
vember 1986 generated interest on the part of Germany, Italy,
and the Netherland:, but had not yet resulted in changes in
official positions.

1 ATACMS deployed in U.S. V corps could reach as far north
as the British I corps sector. ATACMS deployed with U.S. 111
corps, if I 1 1 corps is deployed into NORTHAG, can extend that
coverage to the border of the Central Region. However, 11 I corps
would be in reserve and would not likely be deployed at the be-
ginning of the war.

The initial ATACMS will be procured with
APAM submunitions which are not effective
against armored vehicles. Without a system
like Joint STARS, it would be limited to at-
tacking soft high-value targets that don't move
very often, such as command posts, missile
launchers, communications links, and logistics
links-when they could be adequately located.
Joint STARS would support the attack of mov-
ing supply trucks, and-with the addition of
anti-armor submunitions like TGW"“—moving
armored columns. These targets also might be
located with RPVs or some combination of
other systems. Attacking moving columns
would also require systems to analyze and dis-
seminate data quickly. Attacking small groups
of moving vehicles or a specific group of vehi-
cles within a larger column at 100 kilometers
beyond the FLOT would require a cue that the
target had arrived at the intended aimpoint
just prior to missile launch. However, if the
object is to attack any vehicles within a large
column, less timely information would suffice.

Some observers consider the ATACMS to
be too closely linked to the RSTA system and
lacking in flexibility. They claim that break-
ing the link of rapid target observation, loca-
tion transmission, and launch would render the
system nearly useless against mobile targets.

2or | RTGSM, or SADARM, or DPICM, etc.
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Photo credit LTV Aerospace & Defense Co

ATACMS missile, launched from MLRS launcher.

Others believe that these concerns are over-
blown, and that even without Joint STARS and
advanced anti-armor submunitions, ATACMS
would be very important.

Although the ATACMS missile makes good
military sense, there may be political problems
associated with deploying it. Some Europeans
have voiced concerns that ballistic missiles
launched into Warsaw Pact territory will be
misinterpreted, leading to a nuclear response;
others fear that it will strengthen the U.S.
corps so much that the offensive will be chan-
neled against weaker sectors. We do not know
how serious or enduring these concerns are.
The Soviets can be expected to play on at least
the first of these. On the other hand, if the
ATACMS works and is deployed, the Euro-
peans may want it in their forces.

As arms control proposals get shuffled in the
wake of Reykjavik, some may cause problems
for the ATACMS; at one time the German Gov-
ernment was reported to have asked the United
States to seek to include limits on ballistic mis-
siles with ranges exceeding 100 kilometers in
the intermediate range arms control negotia-
tions with the Soviets. If the United States
is to preserve the option to deploy ATACMS,
negotiators will have to see to it that ATACMS
is excluded from negotiated limits, either by
limiting only missiles with longer ranges, or
by some means of differentiating nuclear from
conventional ballistic missiles. This would be-
come difficult if ATACMS were to be made
capable of carrying a nuclear warhead.

Compared to the next two concepts, which
rely on tactical airpower, the MLRS and
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Table 2-4.— Packages

Based on ATACMS

o L _ . Targets
Stopped Fixed Moving units
high value chokepoints Trucks ACV Tanks
Platform ATACMS (F) ATACMS (F) ATACMS (F) ATACMS (F) ATACMS (F)
Joint STARS (F) or
RSTA ., . ... ... ... current current RPV (N, D, F)
Munition . . . . . ., APAM (1) mines APAM (1) [TGW (D)] [TGW (D)]
DPICM (P) [DPICM (P)]
[IRTGSM (D)] [IRTGSM (D)]
KEY | In Inventory
P In production

F In full scale engineering development
N Not yet in formal development

11 The next generation submunition for the ATACMS has not yet been selected TGW or IRTGSM could fit, as could [he DPICM currently inoroduction

ACRONYMS
ATACMS- Army Tactical Missile System
DPICM—dual purpose Improved conventional munition
IRTGSM—infrared (guided) terminally guided submunition
Joint STARS—Joint Surveillance Target Attack Radar System
RPV—remotely piloted vehicle
TGW—terminally guided weapon
ACV- armored combat vebhicle

ATACMS concepts share some advantages
and disadvantages. They are more dependent
on the RSTA systems—airplanes have pilots
who can compensate to some extent for late,
inaccurate, false, or missing information; and
although the ATACMS can be fired laterally
into other corps sectors, the launchers cannot
easily be moved large distances in response to
movements in Warsaw Pact forces. Tactical
airpower, by contrast, can be shifted rapidly
across most of the Central Region.

Conducting air interdiction is much more
complicated than launching a missile. Attack-
ing aircraft would have to deal with enemy air
defenses, requiring defense suppression, escort
aircraft, and preparation of attack corridors.
Although the Air Force practices attacks on
fixed targets and moving targets that appear
approximately where and when anticipated,
planning large interdiction efforts against
moving targets that may appear on short no-
tice is difficult. Although it generally takes
many hours to plan an attack, once planned
it can be redirected on shorter notice, although
not as quickly as a missile launcher can be
reprogrammed. NATO can expect the Pact to
make a strong effort to close NATO’s air bases:
effective airbase attacks would be likely to lead

to a reduction in sorties available for FOFA.
In addition, there are likely to be many com-
peting demands for interdiction aircraft. In
conversations in Europe, OTA found general
agreement among Army and Air Force officers
that few aircraft would be available for FOFA
during the first few days, because the more im-
mediate concerns of protecting NATO’s airspace
and ensuring NATO's ability to fly over the bat-
tle area should take precedence in the first few
days. However, this is not set in stone, and if
SACEUR and CINCENT decide that empha-
sis should be on interdiction the first day, it
will be.

Because of the specific disadvantages of each
approach—air interdiction and missile attack
—a combination of the two would appear to
be more effective than either alone.

F-16 Aircraft

This concept would provide coverage simi-
lar to that of the ATACMS, but with greater
latitude to be moved to different sectors of the
front. It would make use of an existing asset,
the F-16, which is already in the force and in
production. Furthermore, attacking into Pact
territory with interdiction aircraft is accepted
by U.S. Allies, who themselves have capable
interdiction aircraft including F-16s and the
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Tornado. The German Tornado, which carries
unguided anti-armor submunitions in its MW-1
dispenser, may beat present NATO's best as-
set against masses of armor.

If used against combat units, this concept
would almost certainly require a broad area
RSTA system like Joint STARS, especially if
it is to be responsive to Pact force movements
across the Central Region. Until such a sys-
tem becomes available, it might be possible to
focus a complicated combination of other sys-
tems to obtain the necessary information.
However, unlike the preceding concepts, this
one would have greater capability to compen-
sate for shortcomings in the RSTA system.

Other developments will be needed to com-
plete this concept. The CEM is similar to the
Army DPICM-it is effective against lightly
armored vehicles, soft vehicles, and personnel,
but has little effectiveness against modern
tanks. If tanks are also to be attacked, it would
have to be replaced, or supplemented, by a
Skeet or some other terminally guided anti-
armor submunition. The LANTIRN, as well
as short stand-off missiles like AGM-130 or
GBU-15 configured to carry a submunition dis-
penser or an inertially guided dispenser, would
be valuable for increasing aircraft surviva-
bility.

F-15E Aircraft

Under current plans, the F-15Es will start
to appear in Europe in the late 1980s. These
two-seat airplanes, configured primarily for
ground attack but retaining their fighter ca-
pabilities, will have much greater range and
payload than the F-16s, as well as night and
all-weather capability supported by LANTIRN
and terrain-following radar. They will, how-
ever, cost considerably more than F-16s. The
F-15Es will supplement United States Air
Force in Europe’s (USAFE's) deeper attack ca-
pabilities that currently reside exclusively with
the F-111s.”F-15Es and F-111s could attack
targets well into Western Poland. The F-15Es

Y“This might also be augmented by B-52s, and possibly
FB-111s.

Photo credit U S Department of Defense

F-1 11s, current mainstay of NATO's deep attack
capability.

and some tasked F-111s“could be operated
with or in place of the F-16s as described above,
and could be used to extend FOFA capability
to create chokepoints on the Oder and Neisse
Rivers (the GDR-Polish border) and attack
units in transit on road and rail in Western
Poland.

If they operate beyond the range of the
F-16s, the F-15Es will also be generally beyond
the range of Joint STARS and similar tacti-
cal surveillance systems. This will not limit
their ability to operate against fixed targets
like airfields and bridges, but it will affect their
ability to attack moving targets, and to create
chokepoints at the optimum time. Further-
more, the deeper these aircraft operate, the
more difficult it becomes to protect them. The
greater range of the F-15E could also be ex-
ploited to operate out of bases that are farther
from the battle (perhaps in Britain), and there-
fore less likely to be attacked than bases used
by the F-16s. The greater range would also pro-
vide improved flexibility to operate through-
out the Central Region in response to an evolv-
ing Pact offensive.

Deep Strike Using B-52s
Carrying Cruise Missiles

The Air Force is considering the use of B-52
bombers carrying long-range cruise missiles
to interdict the rail network across Eastern
Europe. One variant of the cruise missile could

“The F-1 11s, limited in number, already have several impor-
tant missions including interdiction and air base attack, and
standing nuclear alert.
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Table 2-5.—Packages Based on F-16 Aircraft

Targets
Stopped Fixed Moving units
high value chokepoints_ Trucks ACV Tanks
Plattorm . . ... ...... F-16/LANTIRN F-16/LANTIRN F- 16/LANT.IRN F-16/ LANTIRN “F-16/LANTIRN
Joint STARS (F)
RSTA current current Advanced RPVS (?)
Weapon/Munition. ., . . Bombs, mines, bombs TMD/CEM  (P) TMD/CEM (P) TM D/Skeet (D)

cluster bombs,
TMD/ICEM  (P)

cluster bombs Rockeye (1)

Maverick (I, P) Maverick (I, P)

systems for defense avoidance and suppression and for protection of RSTA assets

KEY 1 In Inventory
P - In production
F In full scale engineerlng development
N Not yet in formal development
ACRONYMS
LANTIRN —Low altitude navigation and targeting Infrared system for night
TMD—tactical munitions dispenser

CEM-combined effects munition (a TMD carrying Combined Effects Bomblets)

Skeet—an {R guided submunition that fires a self-forging slug Also called SFW, or sensor fuzed weapon

Rockeye —a cluster bomb containing anti armor submunitions
Maverick—an anti.tank guided missile
ACV—armored combat vehicle

Table 2-6.—Packages Based on F-15E Aircraft

Targets
Stopped Fixed Moving units
high value chokepoints Trucks ACV Tanks
Platform . . . . .. . .. , F-15E (P) F-15E (P) F-15E (P) F-15E (P) F-15E (P)
F-ill (1) F-111(1) F-111()(?) F-111()(?) F-111 (I)(?)
RSTA . . . . . . . .. current current Joint STARS (F)
Weapon/Munition, . . . Bombs, GBU-15 (1) TMD/CEM (P) TMD/CEM (P) TM D/Skeet (D)
cluster bombs, AGM-130 (F) cluster bombs Rockeye (1)
TMD/CEM (P) mines Maverick (I, P) Maverick (1, P)

systems for defense avoidance and suppression and for protection of RSTA assets

KEY | In inventory
P In production
F-In full scale engineering development
N Not yet in formal development
ACRONYMS
GBU 15-a highly accurate guided glide bomb
AGM-130—a powered version of the GBU-15
TMD—a tactical munitions dispenser

CEM —combined effects munition (a TMD carrying Combined Effects Bomblets)

Skeet—an IR guided submunition that fires a self-forging slug Also called SFW or sensor fuzed weapon

Rockeye —a cluster bomb containing anti-armor submunitions
Maverick —an anti.tank guided missile
ACV—armored combat vehicle

aF 11 1s are typically tasked for deep missions against targets like airfields and bridges

be configured to drop bridges, while another
would sow smart mines along the rail lines.
These aircraft would be flown from the United
States to their launch points, launch their mis-
siles against fixed targets, and return to bases
in the United States. It has been estimated
that by the mid-1990s suitable cruise missiles
could be developed and built in sufficient num-

bers, and the airplanes could be released from
their strategic nuclear roles through introduc-
tion of B-Is into the force.

The primary goal most likely would be to de-
lay the arrival of forces rather than to cause
attrition. In theory, this would prevent the sec-
ond fronts from arriving in time to exploit the
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successes of the first fronts, and allow NATO
time to reverse the situation.

Proponents of this concept contend that hav-
ing the capability to hold the rail lines at risk
in time of war could force the Soviets to a long
mobilization, bringing their forces through the
rail lines in peacetime and therefore providing
NATO with long, unambiguous warning. A
“long warning” scenario is generally more
favorable to NATO than a “short warning”
scenario, because NATO is expected to mobi-
lize more slowly than the Warsaw Pact. How-
ever, the added warning would be of value to
NATO only if NATO accepts it and reacts ac-
cordingly.

This concept would make use of existing as-
sets, the B-52s. There would be no aircraft
procurement costs, but operations and main-
tenance would be incurred to keep the force
active for this (and other conventional) roles.
Eventually, those B-52s would have to be
replaced by more modern aircraft or exten-
sively overhauled. Suitable tanker aircraft sup-
port would have to be made available. Because
of the long range of the bombers and of the

REMAINING

There are a number of FOFA-related pro-
grams that Congress will decide on. Some—
such as the F-15E and the ATACMS missile—
do not appear very controversial, although that
might change. The controversial issues are:
Joint STARS, Aquila RPV, a successor to
PLSS, and advanced munitions programs. In
addition, Congress will have to deal with co-
operative development and production with
our Allies.

Joint Surveillance Target Attack
Radar System (Joint STARS)

Although Army, Air Force, and SHAPE fa-
vor the Joint STARS, it has been the subject
of much controversy, particularly in Congress.
In each of the past 3 years, the House opposed
the system while the Senate supported it. Con-

weapons they would carry, exposure to enemy
air defenses could be kept to a minimum. Com-
pared to the other four concepts, the require-
ments for timely surveillance are much less.

The proposed cruise missile could be devel-
oped from an existing type—e.g., the Boeing
ALCM or the Tomahawk. Engineering studies
have shown that this ought to be a straight-
forward task; it has yet to be demonstrated,
however. Alternatively, a new missile could be
developed.

Problems related to arms control may also
have to be solved. Under the SALT Il agree-
ment, the B-52 was defined and counted as a
strategic nuclear delivery vehicle. Whatever
arms control agreements ultimately are
produced in the wake of Reykjavik will have
to come up with a definition of a strategic bom-
ber. If this option is to be pursued, either some
way will have to be found to keep convention-
ally armed B-52s from being counted as stra-
tegic nuclear weapons, or the United States
will have to give up some nuclear capability
to get conventional capability.

| SSUES

ference action has supported funding for the
system. The Joint STARS, now in full-scale
engineering development, is built around a
moving target indicator (MTI) radar carried
on an E-8A (modified Boeing 707) aircraft. It
would provide both surveillance information
to assessment centers, and targeting informa-
tion to command centers and directly to mis-
sile launchers or attack aircraft. From a pa-
trol orbit behind the FLOT, it would provide
broad area coverage over extended periods of
time.

Opponents argue that the Joint STARS will
be vulnerable to Warsaw Pact surface-to-air
missiles (SAMs) and interceptor aircraft, and
will either be shot down or have to retreat so
far from the FLOT as to be not worth its cost.
They favor stopping the program until a much
more survivable version can be produced. Pro-



ponents acknowledge its vulnerability, but ar-
gue that a variety of protective measures could
greatly enhance its survivability, and that even
when taking protective measures it would be
capable of providing a great deal of capability.

The capability that Joint STARS (or a sys-
tem like it) would provide is very important
to most FOFA concepts. FOFA could be done
without it, but with much greater difficulty
and probably much less effectiveness. The sys-
tem would be very useful for identifying the
focus and major movements of a Pact attack,
and, before the shooting starts, for monitor-
ing Pact troop movements and providing ef-
fective warning of an attack. The Air Force
believes that an 13-8A-based system is neces-
sary for deployments to areas other than Eur-
ope. Proponents argue that it would be useful
to get a system into the field as soon as possi-
ble, so that crews can learn how to operate it
and find out what it can really provide.

Prior to hostilities, the Joint STARS could
operate very close to the FLOT and observe
Pact movements deep inside East Germany
and Czechoslovakia. In wartime, the Air Force
would defend the Joint STARS (and the air-
space it and other surveillance aircraft oper-
ate in), suppress enemy air defenses, and ad-
just the patrol pattern of the E-8A to reduce
its vulnerability. At selected times it could
surge forward, that is, patrol closer to the
FLOT with dedicated defenses in order to look
into selected deeper areas. As the war pro-
gresses and Pact defenses are suppressed, it
should become possible to increase the amount
of time spent patrolling closer to the FLOT.

If operated as the Air Force now intends,
the E-8A Joint STARS should be capable of
providing frequent broad area coverage to a
depth of 50 to 100 kilometers beyond the FLOT.
There will be a great many targets within this
band, and more weapons can attack here than
deeper. Attacking combat units in this band
can be more efficient because many of the non-
combat vehicles will be left behind as the units
prepare to go into battle. Furthermore, fre-
guent coverage is likely to be of greater im-
portance within this band than deeper: the tar-
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gets are expected to traverse this band rapidly
and be less constrained to major roads. Surge
operations would allow some coverage of
deeper areas. This pattern of operations would
generally require the Joint STARS to operate
farther from the FLOT than the nominal set-
back usually discussed for it. The coverage
would similarly be reduced from what a nomi-
nal orbit would provide,

Some opponents of the E-8A Joint STARS
have suggested that consistently deeper cov-
erage could be obtained by basing Joint STARS
on an inherently more survivable platform that
could operate closer to the FLOT without be-
ing detected. OTA has not been given access
to information on such programs, and the reader
should be aware that there is potentially rele-
vant information that OTA does not have. In
general, such a system would have its own limi-
tations. For it to be stealthy, it will have to
carry an equally stealthy radar, known as ‘LPI”
(or low probability of intercept) radar, and a
radar antenna that—when illuminated by a
threat radar-is as difficult to detect as the
airplane. LPI may be achieved in part by man-
aging power, that is by reducing the amount
of energy a radar transmits in a given time,
which reduces the amount of information the
radar can obtain. Therefore a stealthy Joint
STARS would also not be able to gather as
much data as the E-8A Joint STARS in its
nominal orbit.

Because the reduction in coverage would take
the form of “looking” less rather than mov-
ing back from the FLOT, coverage of both deep
and shallow targets would be reduced.

We at OTA do not have enough information
to compare the coverage of a E-8A Joint STARS
taking evasive, protective action and a stealthy
alternative, but we believe that such a compar-
ison would be important. We believe that if Con-
gress does not have enough information to make
a decision on Joint STARS, it ought to mandate
a study comparing the cost, survivability, cov-
erage, and operational utility of Joint STARS
and proposed alternatives operated in a realis-
tic manner, but ought not to stop the develop-
ment program in order to do so.
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One alternative that might be considered is
an E-8A Joint STARS complemented—rather
than replaced—by a more survivable system.
The E-8A Joint STARS could provide com-
plete coverage to a limited depth, and each
could provide limited coverage deeper in Pact
territory. The coverage of both would be lim-
ited by terrain and foliage, but limitations
might be less for the more survivable platform.

An important consideration for either a sub-
stitute or a complementary platform is whether
the necessary LPI radar could be built from
the Joint STARS radar, or would require an
entirely new development effort. Without more
information, OTA cannot answer this question
in detail. However, the Joint STARS radar has
substantial capacity for conversion to LPI
operation. It appears to OTA that if the LPI
radar were to operate in the same frequency
band as the Joint STARS radar, much of the
existing design could be used.

Replacement for the Precision Location
and Strike System (Pl SS)

For fiscal year 1987, Congress decided, at
the request of DoD, to deny funding for pro-
curement of the Precision Location Strike Sys-
tem (PLSS, pronounced “pens”), and to appro-
priate $20 million for further development and
testing. Congress and DoD now face the issue
of whether a new system is needed to perform
the function originally conceived for PLSS.

Until this year, PLSS-a developmental sur-
veillance and control system designed to de-
tect, identify, and accurately locate modern
mobile, electronically agile radars and jammers
in near real time—was an important part of
the program for improving surveillance in Eur-
ope. However, the Air Force has not requested
funding for procurement, and apparently has
taken the position that other systems could
adequately do the job for which PLSS was
designed. Moreover, PLSS has encountered
many problems and delays during its long de-
velopment history.

Others still see value in PLSS, particularly
for targeting modern mobile SAMs, and as a
major contributor to the survivability of Joint

STARS and other surveillance systems. It has
demonstrated emitter location speed and ac-
curacy which are superior to those of existing
theater systems, as well as a high emitter
reporting rate. These may be necessary if, as
expected, at the outbreak of a war enemy ra-
dars shut down, move, change frequencies, and
begin wartime operations in short on-time, elec-
tronically agile modes.

Modern mobile, electronically agile radars
and jammers would accompany and protect
follow-on forces; an ability to attack them soon
after they are detected in a new location would
be very valuable to protecting allied aircraft
used to detect and attack follow-on forces.
PLSS has demonstrated a capability to locate
and report more such emitters per hour with
greater accuracy and timeliness than all other
U.S. systems now reporting to Europe com-
bined. It would use electronic equipment car-
ried aloft by three TR-1 aircraft operating to-
gether, each communicating with a central
processing ground station. The ground station
would report emitter locations, and could also
control attacks against emitters.

During development, PLSS has failed to
demonstrate emitter location errors as small
as those required by its specifications, and its
reliability has been a problem. However, re-
cently its performance has steadily improved.
Emitter location accuracy has approached the
specified value, and the reporting rate require-
ment has been reduced to what PLSS has al-
ready demonstrated. In addition, the system
has often reported each actual emitter as sev-
eral. Some causes of this problem were identi-
fied and corrected.

Munitions Programs

There are three major concerns regarding
munitions programs: 1) the effectiveness of
anti-armor submunitions in a realistic combat
environment; 2) buying enough munitions for
FOFA to have an effect; and 3) what to do
about mines.

Munitions programs-and the weapons to
carry them—tend to be a neglected area. They
are usually not glamorous, and are often can-
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didates for scaling back and stretching out in
order to save money. None of the FOFA con-
cepts will work if there are not enough muni-
tions to Kill a large enough number of targets
to have an effect. A multi-billion dollar invest-
ment in RSTA, data analysis centers, missiles,
and airplanes of various types can be under-
cut by not buying enough munitions. OTA can-
not say how many of each type are needed (in-
deed, that is a job for the Services). However,
the Warsaw Pact forces in Eastern Europe
have hundreds of thousands of vehicles, includ-
ing many tens of thousands of armored com-
bat vehicles.

Although current-generation unguided sub-
munitions can be effective against most vehi-
cles, including most armored combat vehicles,
advanced guided anti-armor submunitions now
under development may be the key to being
able to destroy groups of tanks. Because they
are guided, they may also be much more effec-
tive against less heavily armored vehicles. Two
types are under development: sensor fuzed
weapons—e.g., the Air Force Skeet and the
Army SADARM—that sense the presence of
a target within their search areas and fire a
self-forging slug at it; and terminally guided
submunitions--like the Army’'s TGW for MLRS
—that search a large area, guide to the target,
and detonate a shaped charge warhead on
impact.

These concepts have been demonstrated in
controlled environments, but important ques-
tions remain regarding their ability to oper-
ate in the presence of countermeasures to both
warheads and seekers. Both operational and
technical countermeasures are of concern.
There has been concern that enemy forces
could use the cover of both forests and villages
to obscure the signature of the target vehicles
and to deflect incoming warheads so that they
lose momentum or do not hit the armor at an
angle that permits them to penetrate. Dash-
ing between covered locations could reduce the
exposure of the targets. Both spreading for-
mations out and bunching them tightly up
could affect the number of vehicles a group of
submunitions hits. There is also concern that
the damaged vehicles littering the battlefield

might attract submunitions away from func-
tioning vehicles.

Smoke and various types of material cover-
ing a vehicle could reduce the ability of a sen-
sor to find it. Various schemes have been sug-
gested that would cause the munition to guide
to a spot off the target rather than one on it,
as have devices that would cause a shaped
charge warhead to detonate before reaching
its target.

Various advanced types of armor are under
development in the East and in the West. Some
are very effective against shaped charge war-
heads; others are more effective against Kinetic
energy weapons like self-forging slugs. How
well advanced munitions do against advanced
tanks will depend in part on how well the war-
head characteristics match the armor charac-
teristics of the target.

Not all suggested countermeasures are prac-
tical and effective. However, it is very impor-
tant to test munitions against various types
of targets employing various types of coun-
termeasures. Programs like the joint Chicken
Little series of tests can be very valuable in
this regard.

Remotely Piloted Vehicles

The Army is developing a family of un-
manned aerial vehicles (UAVs, a term which
includes both remotely piloted vehicles and
drones) to perform a variety of functions in-
cluding surveillance, reconnaissance, target
designation, jamming, and attack. The most
mature member of the family, the Aquila RPV
of the TADARS (Target Acquisition/Designa-
tion Aerial Reconnaissance System) now in full-
scale development, has been a matter of con-
cern in Congress.

UAVs could usefully complement airborne
stand-off radar systems like Mohawk, ASARS-
I, and Joint STARS: these could quickly
search large areas and tell UAVs whereto look;
and UAVs could find the targets and discrimi-
nate among them. UAVs could also find or fol-
low targets hidden from airborne radars by
hills or trees. Aquila could locate shallow tar-
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Simple countermeasures, such as a camouflaged tank, may be able to outwit smart submunitions.

gets with greater precision and designate them
with a laser for either Copperhead artillery
rounds or laser-guided bombs. Several types
of UAVs are now operational or under devel-
opment in Belgium, Canada, France, Germany,
Italy, the United Kingdom, and Israel.

Since 1978, the estimated time to develop
TADARS has more than doubled and the esti-
mated program cost has quadrupled; the num-
ber of RPVs to be produced has been halved.
However, the major problems which have be-
set the system now appear to have been solved.
TADARS will have unique capabilities for ac-
curate location and laser designation of shal-
low targets. These could be useful for FOFA:
TADARS could find and locate targets for ar-
tillery, MLRS, and ATACMS, and designate
for laser-guided bombs.

Other RPVs have been proposed as alterna-
tives to Aquila, but lack its target location ac-
curacy, laser designation capability, and jam-
resistance. According to the General Account-
ing Office, procuring another RPV and equip-
ping it with the laser designator, navigation,
and communications systems developed for
Aquila would cost about $100 million more and
take a year longer than completing TADARS.

Arms Cooperation

When FOFA was first advanced, some Euro-
peans tended to see it as a vehicle to sell them
American defense systems. The Defense De-
partment has been working to dispel this prob-
lem by encouraging European-American arms
cooperation programs as well as the identifi-
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Tornado aircraft, result of European collaboration, carry in the German MW-1 munitions dispenser.

cation of European systems that could sup-
port the concept.

The principal foci of activity have been the
NATO Conference of National Armaments Di-
rectors (CNAD) and the Defense Science Board
FOFA Il Task Force. A major stimulus to co-
operation has been the money made available
under the 1985 Nunn Amendment.

The FOFA 11 Task Force has been working
with similar advisory groups associated with
European governments to identify potential
areas of cooperation that could then be recom-
mended to their respective governments for
further action. The group will report during
the first half of 1987 on strategies to achieve
cooperation on several programs.

There are two major activities related to the
CNAD. The first is a FOFA ad hoc working
group that is preparing a paper outlining the
types of systems that are necessary to achieve
a FOFA capability. This activity is important
because it helps define what the allied govern-
ments (as distinct from NATO itself) agree
constitutes FOFA. Concurrently, the United
States is negotiating a number of memoranda

of understanding concerning co-development
of systems, only some of which are FOFA
related.

There has been a meeting of the minds on
a number of questions, but thus far the Euro-
peans have shown no official interest in either
ATACMS or Joint STARS” (although there
is interest in interoperability among Joint
STARS and the British ASTOR and French
ORCHIDEE MTI systems). Although some
of the arguments against these systems have
been on fairly fundamental grounds, interest
may develop in the future, particularly after
the systems are fielded and their real capabil-
ities become known.

This process will pose three important issues
for Congress. First, if Congress supports this
form of cooperation, they will have to provide
the requisite funding for cooperative programs.
Second, Congress may have to make choices
between slowing programs to bring the Euro-
peans on board and proceeding only in the
United States. Finally, the Europeans may

“There reportedly has been interest on the working level.
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seek to sell us their equipment, to smooth the
two-way street. Congress will then have the
usual choice between buying American or buy-
ing European.

The Europeans are enthusiastic about the
possibilities for joint programs; however, they
are somewhat skeptical about the possibilities
for successful cooperative ventures, especially
with the United States as a partner. National

interests generally complicate such efforts, and
U.S. policies are seen as complicating them still
further. Nevertheless, the trends are away from
buying U.S. products, and toward greater intra-
European cooperation. The Europeans believe
that their technology equals that of the United
States in many areas and may surpass it in
some.
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Chapter 3

Introduction and Background

INTRODUCTION

In late 1984, the North Atlantic Treaty Orga-
nization (NATQO) adopted the Follow-On Forces
Attack (FOFA) concept as one of a few critical
warfighting tasks for its conventional forces.
Although the concept had been under devel-
opment for several years at the Supreme Head-
guarters Allied Powers, Europe (SHAPE), it
was adopted in general terms only. This pre-
cipitated much activity on the part of the mem-
ber nations, SHAPE, and the NATO interna-
tional staff to define more clearly what FOFA
is, how it is to be implemented, and what the
individual nations are going to do to support
its implementation.

As part of the U.S. effort, the Office of Tech-
nology Assessment (OTA) was asked by the
House Committee on Foreign Affairs, the
House Committee on Armed Services, and the
Senate Committee on Armed Services to con-
duct a study of options for implementing
FOFA. In particular, OTA was asked to:

- discuss the military and deterrence ra-
tionale;

- survey the status of various applicable ca-
pabilities and programs, including those
to develop advanced conventional muni-
tions;
review relevant Soviet doctrine and plans;
review the attitudes of our NATO Allies;
assess the strengths and weaknesses of
various existing and proposed alter-
natives;
assess the likelihood that various plausi-
ble combinations would meet U.S. and
NATO goals; and

- discuss a range of policy options, their
pros, cons, and timing of availability.

This report is the final product of that study.
An earlier report— Technologies for NATO
Follow-on Forces Attack Concept: A Special
Report of OTA's Assessment on Improving
NATO Defense Response—released in July

1986, accomplished the first two tasks listed
above. This report covers the others. In the
special report, OTA suggested to Congress
that in considering how best to support the
FOFA concept, systems ought to be considered
not individually, but as complete packages to
support clearly defined operational concepts;
nonetheless, some systems will be “key sys-
tems”; all component systems will have to be
procured in sufficient quantities; practice and
training will be important; and some redundancy
may be desirable. Readers wishing an elabora-
tion on these points, or greater background on
the FOFA concept and the technologies of in-
terest, are referred to that special report.

After outlining the rest of the report, this
chapter provides a brief review of the history
of the FOFA concept, and of how FOFA fits
into NATO’s strategy. A fuller description is
found in the special report.

Chapter 4 addresses the threat: Warsaw
Pact forces, and what we know about that part
of Soviet doctrine that is relevant to FOFA.
All Warsaw Pact forces will follow Soviet doc-
trine. There has been some controversy in the
West regarding Soviet doctrine and the appro-
priateness of FOFA as a response. This chap-
ter reviews those areas of controversy.

Chapters 5 and 6 discuss the specific objec-
tives for several different types of attacks on
follow-on forces, and the operational concepts
being considered for achieving those objec-
tives. This sets the stage for the discussion of
packages of systems to implement these con-
cepts and the technical issues surrounding
those systems, found later in the report.

Chapter 7 analyzes possible Soviet responses
to FOFA, and chapter 8 reviews the attitudes
of our Allies toward FOFA. FOFA was con-
ceived by SHAPE as an Alliance-wide effort
(although primarily concerning those nations
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with forces in the Central Region); its value
would be diminished if only the United States
were to implement it, or if national responses
were uncoordinated. NATO'’s current abilities
to attack follow-on forces are reviewed in chap-
ter 9.

The technological advances that are impor-
tant for FOFA were described at some length
in the special report. Although these are pri-
marily mature technologies that could result
in fielded systems over the next decade, ma-
jor issues—technical and other—remain, par-

Forces Attack

ticularly regarding Joint STARS, PLSS, re-
motely piloted vehicles, and advanced smart
anti-armor weapons. These are the subject of
chapters 10 and 11.

Chapter 12 analyzes how existing and new
systems could be brought together into com-
plete packages to implement the operational
concepts discussed in chapter 6.

Chapter 13 reviews previous studies of im-
plementing FOFA, summarizes their conclu-
sions, and discusses major common threads.

BACKGROUND

History

In the late 1970s, both the U.S. Army and
U.S. Air Force began to study seriously the
idea that much could be done to break up a
Soviet-style offensive by attacking deep into
enemy territory. Air bases and other major
fixed facilities, major formations of ground
forces, logistics, transportation nodes, and in-
dividual high-value targets like command
posts and missile launchers were among the
targets considered. To be sure, attacking into
enemy territory was nothing novel for either
service. The Air Force had always had inter-
diction of various forms as a major mission,
and the Army had always relied on firepower
delivered by these interdiction aircraft and by
its own artillery to “soften up” the enemy
forces prior to engaging them. And within
NATO's integrated military command, into
which elements of both services would be in-
tegrated in the event of war, nuclear planning
had always considered such targets to be of
prime importance.

At the same time, the Army-in part because
of long-standing criticism that accused it of
being too static and insufficiently mobile for
modern warfare-was developing a new doc-
trine called “AirLand Battle. ” AirLand Bat-
tle, officially published in 1982, called for a
combination of deep fires to break up the
enemy’s offensive, and counterattacks to re-
store losses and seize the initiative. The Air

Force declared its support for AirLand Bat-
tle, and in late 1982 the services signed the
Joint Operational Concept Joint Attack of the
Second Echelon (J-SAK) that laid out proce-
dures for cooperation between Army and Air
Force units in deep attack.

Also in 1982, the staff at SHAPE produced
a study of attacking follow-on forces. This led
to the NATO Defence Planning Committee
(DPC) formally approving SACEUR’s Long
Term Planning Guideline for FOFA on Novem-
ber 9, 1984, making FOFA officially part of
NATO strategy.

Although FOFA was a SHAPE develop-
ment (known at various times as ‘deep strike,
“strike deep, and the ‘Rogers plan’ ‘), its con-
nection to the United States was inescapable,
and amplified by General Rogers’ also hold-
ing the job of Commander-in-Chief of U.S.
forces in Europe. The AirLand Battle concept
was unpopular among Europeans because of
its emphasis on counterattack, and it soon be-
came confused with FOFA in the debate that
followed. In addition, many were (and some
remain) skeptical of the value of attacking deep
rather than waiting to engage the advancing
enemy forces in the close battle.

After the November 1984 DPC meeting, the
concept was turned over to the NATO inter-
national staff for coordination and refinement,
and subsequently to the office of the Assistant
Secretary General for Defence Support to pro-



vide a forum for the member nations to coordi-
nate their armaments programs. The focus has
now largely shifted from doctrine development
to arms procurement, particularly arms trade
and cooperation. However, the attitudes of the
individual members regarding FOFA have not
as yet completely jelled.

On a parallel track, SHAPE is still develop-
ing the concept. The original rather general ap-
proach, of delaying, disrupting, and destroy-
ing enemy forces from just beyond the range
of direct fire weapons to as far in the enemy
rear as NATO's forces can reach, is becoming
a set of more specific goals phased to coincide
with the introduction of new capabilities.
Meanwhile, both the Army and the Air Force
continue to refine their deep battle and inter-
diction concepts taking FOFA into account.

The Role of FOFA in NATO Strategy

Flexible Response is a strategy for deterring
aggression, underwritten by a triad of conven-
tional, theater nuclear, and strategic nuclear
forces. NATO would respond to any attack at
an appropriate level of violence, and reserves
the right to escalate a conflict, including the
first use of nuclear weapons. This strategy cre-
ates a risk to the Warsaw Pact that aggres-
sion can lead to nuclear warfare at a level such
that the cost to them would far outweigh what-
ever they would hope to gain by attacking in
the first place. NATO would resist a conven-
tional offensive with conventional means, and
would escalate to the use of nuclear weapons
only if it proved necessary.

While there is agreement among the Allies
on this principle, there is debate and disagree-
ment over how much conventional defense ca-
pability NATO should have: too little would
lead to being overrun before NATO could de-
cide to escalate, while too much would risk a
lengthy and destructive war on NATO terri-
tory and perhaps encourage a Pact attack in
the belief that NATO would fight a conven-
tional war which would carry little risk to the
Pact, Either, it is argued, would decrease de-
terrence. Although no one wants a nuclear war,
the nations that would be the most likely bat-
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tlefield in a conventional war-such as Ger-
many—have the greatest interest in sending
the Soviets a clear message that aggression
would lead quickly and directly to nuclear war.

Although NATO anticipates a conflict that
would involve its Northern and Southern Re-
gions in Europe (as well as the Atlantic), the
focus is expected to be the Central Region.
Warsaw Pact successes there would split the
Alliance and make the defense of the rest of
Europe all but untenable. Furthermore, Ger-
many is the focus in the Central Region: its
collapse would almost certainly produce defeat
in the Central Region.

NATO strategy for a conventional defense
in the Central Region is dictated by political
and geographic considerations as well as by
the threat facing it. Ground and air forces of
the United States, the United Kingdom, the
Federal Republic of Germany, the Nether-
lands, and Belgium are under the command
of the Commander-in-Chief Central Region,
who in turn reports to the Supreme Allied Com-
mander Europe (SACEUR). SACEUR is re-
sponsible for the Northern, Central, and South-
ern Regions. France, although a member of the
Alliance, is not part of this integrated military
command. In the Central Region, the German
border is divided into eight corps sectors, each
defended by the ground forces of one nation.
These are organized into two Army Groups,
each supported by a multinational Allied Tac-
tical Air Force. A relatively small force—much
of which would come from the United States—
would be held in reserve.

NATO is committed to a forward defense,
both because there is little room to fall back,
and because falling back would yield German
territory which would weaken Germany and
be politically unacceptable to the Germans.
This is not to say that NATO will defend right
at the border, but that it will take defensive
positions as close as practical to the border and
defend them with a tactically mobile defense.

It is, however, a strategically static defense
having little ability to move forces north/south
along the border to respond to the way the
Soviets choose to attack. NATO is also gener-
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ally constrained from counterattacking across
the border, because it is a defensive alliance
that wishes to avoid a provocative, offensive
posture.

The Warsaw Pact not only enjoys significant
numerical superiority over NATO in the Cen-
tral Region, but it is organized according to
Soviet doctrine for a strategically mobile of-
fense. NATO believes Warsaw Pact ground
forces would concentrate to smash through
NATO’s weaker corps sectors, allowing highly
mobile divisions into NATO's rear. NATO can
expect this attack on its rear to be aided by
airplane, missile, airborne, and special forces
attacks.

NATO is very constrained in its options for
responding to this threat. It will not make ma-

jor increases in its force structure. The corps
that are attacked cannot fall back to reorganize
their defenses, and the stronger corps that are
not heavily attacked cannot counterattack
deep into Warsaw Pact territory. By attack-
ing the follow-on forces before they join the
offensive, NATO hopes to reduce them to man-
ageable proportions (i.e., reduce them through
attrition) and meter their arrival at the close
battle (delay them so they arrive in “drips and
drabs” and not all at once). It also provides
the opportunity to mass fire against concen-
trations of forces before they hit NATO's
defensive line, thereby compensating at least
in part for NATO's inability to shift its ground
forces in response.
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Chapter 4

The Soviet/Warsaw Pact
Ground Forces Threat to Europe

In 1984, SACEUR General Rogers described
FOFA as “an attempt to come to grips with
the realities presented by Soviet doctrine for
offensive operations and the continuing mas-
sive Soviet conventional force build-up. This
chapter examines some of these realities, both
what we know about a potential Soviet ground
offensive in Central Europe, and the uncertain-
ties surrounding those realities.

The Soviets have massed in Europe a large
number of ground forces with an enormous
amount of firepower: at present, the strength
of the in-place Warsaw Pact forces in the Cen-
tral Region-in terms of divisions, tanks, and
artillery-is in each category close to twice that
of NATO’s in-place forces, and Warsaw Pact
forces possess a good deal more strategic depth,
for defensive purposes and to bring more forces
to bear.” NATO, being a defensive alliance,

‘General Bernard W. Rogers, “Follow on Forces Attack
(FOFA): Myths and Realities, ” Vato Review, No. 6, December
1984, p. 1.

‘While the territory of the Warsaw Pact extends thousands
of kilometers back into the U. S. S. R., NATO has little depth

must be prepared to react to however the So-
viets might choose to use those forces should
a conflict arise. But how the Soviets might ac-
tually launch an offensive has generated a good
deal of controversy.

This chapter, therefore, examines what we
know and do not know about those aspects of
Soviet strategy, operational planning and tac-
tics of significance for FOFA: the role of con-
ventional forces in Soviet doctrine; the Soviet
ground forces facing NATO; the principles which
govern Soviet military planning and strategy;
the way a Soviet conventional offensive into
Western Europe might be waged; and impli-
cations for FOFA.

for defensive purposes: it is less than 500 kilometers from the
inter-German border to the English channel; and the importance
of Germany as a NATO land power in the Central Region makes
it more difficult for NATO to trade space for time than it would
be for Warsaw Pact forces to fall back when attacked to reor-
ganize and counterattack. The U.S.S.R. is also better placed
than NATO to bring additional forces forward to sustain those
at the front line, as a good portion of NATO's reinforcements
of men and equipment would have to come across the Atlantic
from North America.

SOVIET MILITARY DOCTRINE

Among Western analysts, one of the most
controversial aspects of Soviet military plan-
ning is the role of conventional weapons in an
offensive. This is due largely to different assess-
ments of Soviet military “doctrine’ and mili-
tary thought.

Soviet military doctrine lies at the heart of
the overall Soviet approach to war, which is
quite different from that of the West. War, as
the Soviets see it, is a science, something gov-
erned by certain “laws” and principles reflected
in military history, and past and present wars,
tests, maneuvers, and the like. Soviet military
“doctrine” comprises a set of views defining
the goals and nature of a possible war, and how
the U.S.S.R. should prepare for and conduct

such a war should it be deemed necessary. It
provides a context for deciding the size and
composition of the Soviet Armed Forces, and
for integrating their organization, tactics,
training and equipment into a cohesive fight-
ing force. Although viewed as scientific, mili-
tary doctrine is not rigid or fixed; instead, it
has proven to be quite dynamic but, once
decided on, is rarely questioned except at the
highest levels.

It is generally accepted among Western ob-
servers that a major shift in Soviet doctrine
occurred in the mid-1960s, from a near total
reliance on nuclear weapons in Soviet military
planning, to a more balanced approach to de-
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veloping nuclear and conventional forces. From
the late 1950s until the mid 1960s, the Soviets
believed any potential war would begin with
massive nuclear strikes that would totally, and
irreparably, destroy the losing side’s entire so-
cial and political system. With the ouster of
Khrushchev, however, and the adoption of a
strategy of Flexible Response in the West, the
Soviets began to consider the possibility of a
war remaining conventional. Although they
continued to believe that nuclear weapons
would be decisive in any conflict, the Soviet
military no longer contended that a conflict
would inevitably escalate to all-out nuclear
war. Since the mid 1960s, then, the Soviets
have emphasized the need to be able to win
at all levels of conflict, and have developed the
capabilities to fight with or without nuclear
weapons.

These developments have led to a good deal
of controversy in the West regarding current
Soviet doctrine and possible intentions. Some
observers contend that the Soviets still place
great weight on a “nuclear option” so that,
should military conflict start, nuclear weap-
ons would play a role from the beginning of
that conflict. According to this view, “the
Soviets perceive a totally integrated nuclear-
conventional operation, within the framework
of which nuclear and conventional weapons
supplement and reinforce each other, creating
the synergistic effect deemed necessary for the
attainment of victory.”3

A more common view among Western observ-
ers, however, is that should war be precipitated,
the Soviets would want to keep the conflict con-
ventional and regard nuclear release only as
a last resort. They believe that the Soviets have
become increasingly skeptical about the use-
fulness of nuclear weapons in combat today—

’1. Kass and M. Deane, “The Role of Nuclear Weapons in the
Modem Theater Battlefield: The Current Soviet View, ” Com-
parative Strategy 4(3):212, 1984.

both for ideological reasons, and for operational
ones.'These observers view the continued So-
viet buildup of nuclear capabilities not as
meant necessarily to wage a nuclear offensive,
but instead: 1) to discourage initial NATO nu-
clear use; and 2) should NATO call for nuclear
release, to be prepared to win at whatever level
of nuclear conflict might ensue.’

The fact that these differing views are de-
rived from Soviet sources and actions suggests
the possibility of some degree of debate among
Soviet military planners themselves. For now,
the Soviets are apparently keeping their op-
tions open, with Soviet doctrine stipulating
that any potential wars could begin with ei-
ther conventional or nuclear weapons. If they
are initiated with conventional weapons, it
stipulates that they may still escalate to a nu-
clear exchange.’

What this means for FOFA, and for NATO
as a whole, is that NATO cannot rule out, and
thus ought to be prepared for, a conventional
phase in any potential Soviet offensive. What
it also suggests is that—whatever strategies
the West may adopt, or whatever systems we
may buy today--evidence for assessing Soviet
concepts is patchy and controversial, and So-
viet strategy and tactics may change. Since
this report deals with the conventional defense
of Europe, the remainder of this chapter ex-
amines how the Soviets might conduct a con-
ventional offensive today should such an ac-
tion be precipitated.

‘Nuclear weapons would lower the Soviet rate of advance and
greatly confuse the battlefield, disrupting troop control and
fairly precisely defined operational plans. See, for example, Lt.
Col. John Hines and PhilLip Petersen, “The Soviet Conventional
Offensive in Europe, ” Military Review, April 1985, p. 3.

‘See vol. 2, app. 4A, note 1. Volume 2 contains the classified
appendices to this report.

5See, for example, Capt. 1st Rank A. Belyayev, “Scientific
Concepts of Modern Warfare-An Important Element in the
Awareness of the Soviet Fighting Man, ” Kommunist
Vooruzhennykh Sil, No. 7, 1985, as translated in Joint Publica-
tion Research Service, JPRS-UMA-85-050, Aug. 29, 1985, pp.
17-22.
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WARSAW PACT FORCES IN THE WESTERN THEATER OF
MILITARY OPERATIONS

The Soviet threat facing Western Europe is
a matter both of the numbers and equipment
of Warsaw Pact forces, and of Soviet strategy
for employing those forces. The main non-nu-
clear threat comes from the continental forces
of the Warsaw Pact, concentrated in Central
Europe along the eastern border of West Ger-
many in what the Warsaw Pact designates as
its Western Theater of Military Operations
(TVD).' This region contains generally-although
by no means exclusively—flat terrain (espe-
cially northern Germany), well suited to the
movement of armored combat units, and the
road to the key economic and political centers
of Western Europe.

The Warsaw Pact’'s Western TVD consists
of Soviet and non-Soviet Warsaw Pact (NSWP)
forces in Poland, East Germany, and Czecho-
slovakia, and the Baltic, Belorussian and Car-
pathian military districts of the U.S.S.R. With
a standing force of roughly 4 million person-
nel facing Europe, this area houses the War-
saw Pact largest, most ready, and most mod-
ern force, which far outnumbers NATO'’s in-place
forces.’ The Soviet forces include roughly 19
divisions in the Group of Soviet Forces Ger-
many (GSFG) in East Germany, five divisions
in the Central Group of Forces (CGF) in Czech-
oslovakia, and two divisions in the Northern

‘For planning purposes, the Soviets have divided the areas
contiguous with their borders into five “theaters’ of military
operations or TVDs--the Northwest, the Western, the South-
western, the Southern, and the Far Eastern—in which they
would expect military action on a strategic scale; the military
assets employed in each TVD vary, but the strongest force is
considered to be in the Western TVD. The Soviet Union itself
is divided into 16 military districts.

The Soviet term-teatr voennykh deistv—has been variously
translated in Western writings as Theater of Military Opera-
tions (TMO), Theater of Strategic Military Actions (TSMA),
and Theater of Military Actions (TMA). This report follows
DOD'’s current usage of ‘theaters of military operations. and
the acronym taken from the Russian, TVD.

“According to a 1984 NATO force comparison, the Warsaw
Pact countries have a standing force of about 6 million person-
nel, of which about 4 million face NATO in Europe. The stand-
ing force of the NATO countries comprise about 4.5 million per-
sonnel, of which about 2.6 million are stationed in Europe. See
NATO and the Warsaw Pact: Force Comparisons, NATO In-
formation Service, Brussels, 1984, p. 4.

Group of Forces (NGF) in Poland. NSWP forces
include somewhere around 6 East German, 15
Polish, and 10 Czech divisions. Another 38 So-
viet divisions lie in the three western military
districts of the U. S.S.R.’

All of the Soviet Groups of Forces stationed
in Eastern Europe are considered “ready”
forces, i.e., are highly manned, well-equipped
and trained, and are at least minimally pre-
pared for combat with little or no mobilization
and preparation. Most of the approximately
38 divisions in the western military districts
of the U.S.S.R. are characterized as “not-
ready’—i.e., they would require extensive
mobilization and are not available for imme-
diate combat operations. ” The Warsaw Pact
forces in the Western TVD are equipped with
close to 30,000 tanks and 20,000 artillery and
mortar pieces. About two-thirds of these tanks
and about three-fourths of all artillery is con-
centrated in the Soviet divisions, with the re-
mainder in the NSWP divisions. " By contrast,
NATO forces comprise far fewer ready divi-
sions in Central Europe, “and roughly half as
many tanks, artillery and mortars, armored
personnel carriers and attack helicopters. Fig-
ure 4-1 presents some rough comparisons of
NATO and Warsaw Pact strengths in the Cen-
tral Region as published by the U.S. Depart-
ment of Defense. There are disagreements,
however, among published estimates due to
differences such as state of mobilization, which
forces are counted, and age of data.

‘See vol. 2, app. 4A, note 2. For an unclassified discussion,
see Laurence Martin, NATO and the Defense of the West, New
York: Holt, Rinehart & Winston, 1985, p. 24.

“*See vol. 2, app. 4A, note 3.

11U.S. Department of Defense, Soviet Military Power, 1986,
p. 12. See vol. 2, app. 4A, note 4.

“Unclassified estimates vary on the number of NATO and
Warsaw Pact divisions in the Central Region, and there are many
differences—in personnel and equipment-between NATO and
WP divisions. These numbers, therefore, provide the basis for
a rough force comparison, but should not be viewed as a com-
parison of equivalent units. See Soviet Military Power, 1987,
estimates from the International Institute for Strategic Studies
(11SS), London, and L. Martin, NATO and the Defense of the
Wrest, pp. 24-25.
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Figure 4-1 . —NATO/Warsaw Pact Force Comparisons®
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The main elements of the Soviet ground forces
are the tank, motorized rifle, and airborne di-
visions.” Each of the tank and motorized rifle
divisions contains a similar complement of ar-
tillery, anti-aircraft guns and missiles, tacti-
cal surface-to-surface missiles, and support
units, with the chief difference between them
lying in the number of motorized rifle regiments
and tank regiments in each: a Soviet tank di-
vision (estimated at about 11,000 men) includes
three tank regiments and one motorized rifle
regiment; the motorized rifle division, slightly
larger (an estimated 13,000 men), has three
motorized rifle regiments and one tank regi-
ment* (table 4-1). An important point to note
with regard to FOFA, however, is the overall
ratio of armored to non-armored vehicles: in
both tank and motorized rifle divisions, there
are more than twice as many trucks and other
light vehicles as there are armored vehicles”
(table 4-2). The airborne divisions include three
airborne regiments and combat support and
service units. In addition to the regular air-
borne divisions, the Soviets have also formed
air assault brigades and battalions.

According to preliminary research from the
Royal Military Academy, Sandhurst, the So-
viets may now be moving toward a more flexi-
ble organization of their forces as well, by turn-
ing more toward the corps/brigade structure
as a possible alternative to the focus on divi-
sions and regiments. Researchers at Sandhurst
believe the reorganization of some Soviet di-
visions into corps may presage a larger reorga-
nization of the Soviet force structure overall.
Such changes would only reinforce the belief
of the U.S. DoD that these forces have been

“See vol. 2, app. 4A, note 5.

“See Soviet Military Power 1986, p. 65, and U.S. Department
of the Army, Soviet Army Operations, April 1978, IAG-13-U-
78, pp. 2-10-2-13.

sSee vol. 2, app. 3A, footnote 6.

and are being expanded and reorganized to cre-
ate a larger, more capable and higher-speed
fighting force for a conventional or nuclear bat-
tlefield.

Table 4-1 .—Structure of Soviet Motorized Rifle
and Tank Divisions

MR Tank
Total personnel 12,695 11,470
Division HQ & HQ company 245 245
Tank regiments 1 regiment 3 regiments, each

1,145 personnel
1 regiment
2.225 personnel
2 regiments, each
w/2,31 5 personnel

w/l 575 personnel
1 regiment
2,225 personnel

MR regiments (BMP)

MR regiments (BTR)

Artillery regiment. 1,030 1,030
SAM regiment (SA-6) 4380 480
FROG battalion 170 170
Multiple rocket launcher

battalion 255 255
Antitank battalion 195 -
Reconnaissance battalion 340 340
Engineer battalion 395 395
Signal battalion 270 270
Motor transport battalion 370 370
Maintenance battalion 230 250
Chemical defense battalion 225 225
Medical battalion 175 175
Artillery command battery 70 70
Mobile field bakery 45 45
Helicopter squadron 200 200

SOURCE Defense Intelligence Agency Soviet Divisional Organization Guide DDB-1 100333-82
July 1982, reprinted May 1985 pp. 9 80

Table 4-2.—Vehicles Soviet Tank and Motorized
Rifle Divisions

Motorized Rifle Division Tank Division

Total combat vehicles 1,029 976
of which
Tanks 220 238
Armored personnel
carriers 649 488
Artillery 108 108
Air defense 52 52
Trucks 2,501 2,427

SOURCE Defense Intelligence Agency Soviet Divisional Organization Guide DDB-1 100-33382
July 1982 reprinted May 1985

PRINCIPLES OF SOVIET STRATEGY

In assessing Soviet strategy, the extent to
which the Warsaw Pact is dominated by the
U.S.S.R. means that what the Soviets think
and do will generally apply to the entire War-

saw Pact: all Warsaw Pact armies are orga-
nized along the same lines, have highly stand-
ardized equipment, and have largely the same
tactics and doctrine as in the U.S.S.R. During
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wartime, the NSWP forces would be completely
subordinated to the Soviet Supreme High
Command through intermediate-level theater
commands.

Soviet writings outline a number of princi-
ples which would govern the use of these forces
in any Warsaw Pact conventional offensive
into Western Europe. The overriding princi-
ple would be to adopt a strategy, operational
plans and tactics that would allow Soviet forces
to penetrate and neutralize NATO’s defenses
very quickly, while at the same time: 1) mini-
mizing the risk of escalation to a nuclear catas-
trophe, and 2) keeping the conflict off the ter-
ritory of the U.S.S.R. The Soviet aim would
be to get rapidly into NATO's depths and seize
key objectives—-NATO's nuclear arsenals, C’l
assets, air force assets, logistic elements,
etc.—before NATO would have a chance to
fully mobilize, before reinforcements would be
able to arrive from the United States, and be-
fore NATO could reach a decision to use nu-
clear weapons.

Of key importance in achieving this princi-
ple, the Soviets emphasize, are the two factors
of speed and surprise. In order to reach their
objectives quickly—i.e., before Western coun-
tries could prepare their defenses fully or agree
to use nuclear weapons—the Soviets believe
that a European war must start suddenly, tak-
ing NATO by surprise. This does not neces-
sarily mean total surprise, or even military sur-
prise, but political surprise—i.e., an offensive
which would catch off guard those NATO
leaders who make the political decision to mobi-
lize, prepare defenses, or release nuclear weap-
ons. Although there could never be total surprise,
a reasonable degree is regarded as essential,
largely as an important force multiplier: a cer-
tain degree of surprise would make it possible
to reach objectives with fewer forces than
would be needed against an enemy prepared
for battle.

To achieve this speed and surprise, a Soviet
offensive would probably be accompanied by
some kind of deception scheme to make troop
movements and mobilizations appear to be
occurring for reasons other than planned ag-

gression. Many believe that NATO would be
far less likely to react if any Soviet prepara-
tions for war were ambiguous. And once an
offensive is initiated, the Soviets emphasize
the importance of speed—i.e., of seizing and
holding the initiative, retaining the offensive,
and maintaining a high rate of advance. The
Soviets place overriding stress on the offen-
sive as the only “decisive” and therefore the
only possible form of war.

In an initial offensive, the Soviets would
likely concentrate their efforts along certain
fronts, attempting deep, heavy thrusts along
narrow sectors, and would look to exploit the
enemy weaknesses. The purpose would be to
confront NATO with an overwhelming attack
on a few small areas which NATO would not
be able to match. With the different NATO
corps at different states of readiness, the Soviets
are expected to exploit the gaps in NATO'’s
defense, and to place the main weight of at-
tack on the more vulnerable areas-i. e., on the
U. K., Belgian, Dutch and Danish contingents.
(The U.S. and German corps are considered to
be the most formidable forces in NATO, so it
is considered unlikely that the Soviets would
attack them head-on. ) This concentration of
power in narrow sectors would be conducted
as part of an overall plan that would be de-
signed to lead to a rapid penetration of NATO
defenses and NATO's collapse.

The Soviets would divide their forces into
theater level forces—consisting of fronts and
armies-and tactical units, consisting of divi-
sions, regiments, battalions, and smaller. In
other words, fronts would be comprised of ar-
mies; armies are comprised of divisions; divi-
sions, of regiments; regiments, of battalions;
and battalions, of companies and platoons.
Fronts have no fixed organization. Anywhere
from one to six fronts might be put together
to participate in a specific strategic operation
in a TVD (Soviet military theater).” Armies
consist of two main types: the Tank Army,
(comprised of mainly tank divisions), and the

“For a fuller description, see Soviet Army Operations, De-
partment of the Army, U.S. Army Intelligence and Security

Command, and U.S. Army Intelligence and Threat Analysis
Center, 1AG-13-u-78, April 1978.
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Combined Arms Army, (with more motorized
rifle divisions). When tailored for combat oper-
ations, either type of Army would normally
include: three to seven divisions; SSM brigade;
several artillery brigades; antitank units; AAA
units; SAM regiments; signal regiment; com-
bat engineer units; pontoon units; assault
crossing units; transport units; supply facil-
ities; evacuation and repair units; medical units
and facilities.” Soviet forces are also divided
into corps and brigades; corps are generally
comprised of two or three divisions, for opera-
tions which would not require a full army.

In order to threaten a quick breakthrough
and a rapid, continuous penetration deep into
NATO territory, these forces have been orga-
nized into successive waves, or echelons, dis-
persed in great depth. The purpose is to be able
to bring fresh forces against the adversary at
the right times to buildup pressure and force
and sustain a breakthrough. Thus, Soviet forces
throughout the entire force structure down to
the battalion level are divided into “echelons”--
first, second, and perhaps even third-and re-
serves. Each regiment contains first and sec-
ond echelon battalions; each division, first and
second echelon regiments; each army, first and
second echelon divisions; each front, first and
second echelon armies; and the entire theater
of operations would likely have first and sec-
ond echelon fronts. As figure 4-2 illustrates,
NATO Central Region ground forces in their
main defensive positions would likely have to
contend with three different “second eche-
ions, ” or waves of enemy forces following the
lead divisions of the assault armies: the Sec-
ond Tactical Echelon, or the follow-on divisions
of the assault armies; the Second Operational
Echelon, or the follow-on armies deploying
from Poland, Czechoslovakia and Western Mil-
itary Districts; and the Second Strategic Eche-
lon, or Second Echelon Front, consisting of the
follow-on armies from the western military dis-
tricts (WMD). As illustrated below, however,
the Soviets have demonstrated a good deal of
flexibility in how echelonment may be carried
out, and these “waves” would not necessarily
be of equal weight or significance.

“Ibid, pp. 2.7-2.10.

Each Warsaw Pact unit would probably be
assigned a sector to attack and, if of division
size or larger, a main and secondary axis of
advance within that sector. In addition, all
units of brigade size or larger would be as-
signed a depth of attack which contains an im-
mediate and subsequent objective or mission.
In this sense, therefore, second echelons would
not be reserves in the usual sense, but rather
would act as precommitted reserves that would
have been assigned their pre-planned missions
before the offensive begins. The reserves, a
small proportion of Warsaw Pact forces,” would
be contingency forces to use against unantici-
pated threats and to take advantage of unex-
pected opportunities.

To exploit these breakthroughs, the Soviets
have revived the World War Il concept of mo-
bile groups, which would take advantage of any
breakthrough to move into NATO'’s rear. It
is believed that these independent divisions,
armies, or regiments-with their new capabil-
ities, now commonly called Operational Ma-
neuver Groups (OMGs)—would be assigned to
operate on their own to capture key objectives
in the NATO rear that would both pave the
way for the follow-on forces and neutralize
NATO's theater nuclear threat. In this way,
their task would be to create the conditions
for turning a tactical success—i.e., an initial
breakthrough of NATO defenses—into an op-
erational success, by paving the way for the
second echelons of the army or front of which
they are a part to achieve their preassigned
objectives.

The Soviets expect a battlefield that would
be very confused. There would be no clearly
discernible front line, forces would mingle in
depth and would engage primarily in battles
of encounter (i.e., when both sides engage while
on the move).” The Soviets plan to win a deci-
sion quickly, but are prepared to fight a long
war if they have to.

“*See vol. 2, app. 4A, note 7.

*See Christopher N. Donnelly, “The Warsaw Pact View of
the Future Battlefield, 120A National Security Report (Royal
Military Academy, Sandhurst, A68), pp. 11-14.
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Figure 4-2.—Warsaw Pact Concept of Employment
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SOURCE General Bernard W Rogers, Follow-On Forces Attack (FOFA) Myth and Realities,” NATO Review No6. December 1984 p 2

Soviet planners believe that their system of
command and control, or ‘troop control, has
been structured in the best way to meet the
demands of such an offensive. The Soviet the-
ater command structure is highly centralized,
with all Warsaw Pact forces under a single,
centralized military command authority, the
Soviet Supreme High Command (VGK) and
the Soviet General Staff.” The Soviets empha-

“For a comparison of the Warsaw Pact and NATO command
and control systems, see John Hines and Phil Petersen, “ Is
NATO Thinking Too Small? A Comparison of Command Struc-
tures, " International Defense Review, No. 5, 1986, pp. 563-572.

size a “top down” command and control sys-
tern, with commanders at the TVD establish-
ing concrete strategic goals, and then moving
particular missions and requirements down the
hierarchy, to the front, the army, division, and
so on (figure 4-3). The Soviets also engage in
a good deal of “pre-planning” of operations,
i.e., anticipating what future operations might
look like, and providing specific “norms” by
which commanders would make decisions. Thus,
less initiative would be expected of Warsaw
Pact commanders at the tactical levels than
in the West.



64 . New Technology for NATO: Implementing Follow-On Forces Attack

Figure 4-3.—Soviet/Warsaw Pact Wartime Command Organization
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Inc., Soviet/Warsaw Pact Battlefield Planning Procedures, Draft, SAIC-86/6064—FSRC, May 26, 1966.
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SOVIET/WARSAW PACT GROUND OFFENSIVE INTO EUROPE:
A NOTIONAL SCENARIO

Although there is a good deal of uncertainty
about how the Soviets might put these princi-
ples into practice should war in Europe occur,
the following notional scenario suggests what
a Soviet offensive into Europe might entail.

Should hostilities be initiated, the organiza-
tion of forces in the Soviet Western TVD would
probably include three first echelon fronts: a
Northern Front, comprised mainly of Polish
forces, with its headquarters drawn from the
Polish Ministry of Defense; a Central Front,
formed from the GSFG, NGF, and East Ger-
man forces, with its headquarters staff drawn
from the staff of the GSFG headquarters; and
a Czech Front, consisting of Czech forces and
the Soviet CGF, with its headquarters drawn
from the Czechoslovak Western Military Dis-
trict headquarters.” During wartime, the North-
ern Front would likely be deployed to the north-
ern GDR, tasked to attack northern West
Germany, the Netherlands, and Denmark and,
along with airborne and amphibious opera-
tions, to take the Danish straits. The Central
Front would conduct the main theater attack
across West Germany and into Belgium, the
southern Netherlands and Luxembourg. The
Czech Front's mission would likely be to at-
tack from Czechoslovakia into the southern
FRG to the FRG-Swiss-Austrian border. In
addition, a Danube Front, formed from the So-
viet Southern Group of Forces (SGF) in Hun-
gary and from the Hungarian Army, might be
tasked to attack through Austria into the
Southern FRG. Soviet forces in the Belorus-
sian and Carpathian Military Districts might
comprise two second echelon fronts, with the
Baltic Military District providing theater re-
serves.

As discussed above, the Warsaw Pact ground
forces vary widely in their peacetime levels of
readiness, with a good number of divisions
manned at levels well below their wartime au-
thorizations; these forces would require exten-

*However, estimates vary on the number and composition
of fronts, and how they would likely be deployed during war.

sive preparation for war. The preparation
would include mobilizing personnel, training
and preparing them to conduct combat opera-
tions, moving units from their dispersal loca-
tions, making final preparations, and, finally,
deploying units to combat.”

Because the Soviets would likely want some
of their follow-on forces to be prepared to ex-
ploit any successes at the FLOT, it is expected
that they would mobilize partially and begin
deployment before they would attack NATO.
Most of the Warsaw Pact’s first and second
operational echelons are at high states of read-
iness in peacetime. Accordingly, these units
can be rapidly deployed from their peacetime
locations into assembly areas. For many of
those forces in the rear, however, it would take
a good deal longer, depending on what level
of proficiency the Soviets would want them to
reach before hostilities begin. Because of the
Soviet emphasis on surprise, and on depriv-
ing NATO of any unambiguous warning of an
attack, NATO planners believe that the bulk
of Soviet forces would be well back from the
border between NATO and the Warsaw Pact
before hostilities would start. According to one
source, NATO's strategy for meeting a Soviet
conventional attack is based on the assump-
tion of at least some 96 hours warning time, ”
although some believe it might well be shorter.”

Soviet doctrine for deploying these forces
would pose some demanding requirements on
the timing of movement of the second echelon
divisions, armies and fronts. These would be
deployed according to a carefully coordinated
plan, where each succeeding echelon would be
committed at the time and place considered
most effective for exploiting the success of its
predecessor and advancing deeper into NATO
territory. Thus, second echelon divisions of the
first echelon armies would start at a particu-

*See vol. 2, app. 4A, note 8.

#Laurence Martin, op. cit., p. 50.
*See vol. 2, app. 4A, note 9
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lar distance behind the forces at the FLOT,
to be committed to battle to achieve objectives
a certain distance beyond the FLOT accord-
ing to schedule. Second echelon armies would
be scheduled to arrive a few days later, hav-
ing started some distance behind in Warsaw
Pact territory and with an objective deeper into
NATO territory. Second echelon fronts would
likewise start even farther back, with a sched-
ule for attaining objectives even farther into
NATO's depths. OMGs—parts of armies or
fronts designed to carry out deep penetrations
and raids as the opportunities arise on the main
axes of the attack—would be committed early
and would operate well into NATO’s rear areas
on their own, without the support of the usual
supply lines.”

Thus, depending on levels of readiness and
how they fit into the overall Soviet offensive
plan, the follow-on forces would start anywhere
from just behind the initial attack forces, to
farther back in East Germany, Poland, Czech-
oslovakia, and then the U.S.S.R. itself. Those
farthest back would be transported across a
relatively sparse highway and rail network in
eastern Poland. According to one set of calcu-
lations, the Soviets might bring forward an
average of two divisions per day by rail,”and
up to one division per day by road.” It is esti-
mated that at least 140 trains would be needed
per day to transport forces across the seven

*See vol. 2, app. 4A, note 10.
*The actual number may well be higher.

“Those forces being transported by train would arrive at trans-

loading complexes near the Russian/Polish border, where they
would change from broad gauge to narrow gauge before start-
ing across most of Poland. There are about eight complexes along
the Russian/Polish border where equipment is off-loaded from
Russian broad gauge to East European narrow-gauge; time for
transloading is estimated at about 4 hours per train.

East-West rail lines in Poland. According to
these calculations, this would suggest about
20 trains departing along each rail line per day,
departing just about every hour with an aver-
age maximum spacing of about 35 kilometers

8

between trains.  After crossing most of Po-
land, units would proceed to Forward Assem-
bly Areas.

Closer in, the follow-on forces would group
into combat units and continue under their own
power toward the battle. Tanks and other ar-
mored vehicles would first be loaded onto trac-
tor-trailer transporters before being unloaded
to move under their own power. An armored
combat division would, if possible, move on
two, three, or four parallel routes; thus, any
one division moving over roads could stretch
well over 40 kilometers.”

A division on the move would stop from time
to time in assembly areas: to reorganize, main-
tain vehicles, and rest. Soviet doctrine calls
for short or long stops, depending on the rea-
sons, the distance from the FLOT, and the di-
vision’s schedule. Upon arrival in the immedi-
ate battle area, a division would assemble in
“final assembly areas, ” or “departure areas”
before forming into a tactical march formation
to be committed to battle. At this point, the
majority of support vehicles would move away
to their own assembly areas, so that columns
moving forward from this point on would con-
sist mainly of armored vehicles. Having been
committed, a division’s regiments would again
stop closer in—somewhere in the range of 5
to 30 kilometers from the FLOT—in regiment
assembly areas for their final move forward
into battle.”

“See vol. 2, app. 4A, note 11.

**See vol. 2, app. 4A, note 12.
“See vol. 2, app. 4A, note 13.

SOVIET AND WARSAW PACT VULNERABILITIES

The above scenario implies some potentially
serious vulnerabilities in the Warsaw Pact
system—such as rigidity in Soviet planning,

their C3 system, the vulnerability of large
columns of Warsaw Pact troops on the march,
and the fact that Warsaw Pact troops will have
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to move through critical “chokepoints”--
which could suggest important targets for
FOFA.

For example, some argue that the large num-
ber of Warsaw Pact follow-on forces, and the
precise timing with which they would move
forward, would leave little room for flexibility
in a Soviet offensive; if this is true, a chang-
ing situation in the movement of follow-on
forces, such as might be caused by FOFA,
could significantly disrupt the Warsaw Pact
timetable for war.” Likewise, they contend, a
highly structured plan could strain Soviet com-
mand and control, whose disruption would also
cause Warsaw Pact planners serious problems.
The size of the Warsaw Pact columns could
comprise another major weakness, leaving
Warsaw Pact forces vulnerable to air attack.

And potential chokepoints, such as at bridges
over the Oder and Elbe Rivers, would also be
potentially major vulnerabilities; creation of
these chokepoints would delay and disrupt
Warsaw Pact follow-on forces, and as the de-
layed forces bunch up, would offer good tar-
gets for follow-up attacks.” As Soviet rear
services centrally control all logistic support
activities and supplies, disrupting ammunition
resupply and delaying the arrival of the sec-
ond echelon could also disrupt Soviet oper-
ations.

Thus, within the framework of this general
scenario, key targets for FOFA might include
not only fixed targets-such as bridges across
the Oder and Elbe/VItava rivers, railyards,
depots, etc.—but the Warsaw Pact forces them-
selves, including columns of second-echelon ar-

“See vol. 2, app. 4A, note 15.

Photo credit U S Department of Defense

Soviet tanks.
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mored and support vehicles (moving both by
rail and by road), units in assembly areas,
chokepoints, and Warsaw Pact headquarters
and command posts. Identifying OMGs prior
to their commitment to battle is also some-
times considered a major task for FOFA. At-

tacking these targets would likely delay the
enemy reinforcement and resupply at the FLOT,
and might so erode morale in the rear, that the
Soviet offensive would be degraded and made
more manageable for NATO forces at the front.

AREAS OF CONTROVERSY AND UNCERTAINTY

This overall scenario, however, has raised a
number of serious questions among Western
observers. In general, these questions concern
how flexible the Soviets might be in implement-
ing this overall plan, and thus what it would
take to delay or disrupt Warsaw Pact follow-
on forces enough to have a significant effect
on the overall war. In the above scenario, the
value of FOFA would depend on two important
conditions:

1. that there will be follow-on forces, and that
these follow-on forces will be important
to Warsaw Pact strategy; and

2. that NATO’s attack on the follow-on forces
can have a significant effect on their utility
—i.e., enough losses can be inflicted to
matter; delays cannot be sufficiently com-
pensated for; Warsaw Pact C2 can be de-
graded enough to make a difference; mo-
rale can be eroded enough to significantly
affect the cohesion of Warsaw Pact troops.

Each of these conditions, however, is contro-
versial.

With regard to the first, although Soviet doc-
trine may call for the echelonment of forces,
there is not necessarily a prescribed formula
or particular mix of forces necessary for this,
and the Soviets have demonstrated a good deal
of flexibility in how echelonment may be car-
ried out. In an offensive into Western Europe,
the Soviets may well “frontload” their forces
in the first echelon, and Soviet field commanders
may well echelon their forces differently from
each other. These decisions would probably de-
pend on: 1) how ready the NATO forces are
facing them, and how much surprise they could
expect; and 2) over what kind of terrain they
would have to deploy. Especially given long

mobilization times, the Soviets could “front
load” their forces, enhancing the threat at the
FLOT and reducing the importance of the fol-
low-on forces™ (figure 4-4).

The question is how much the Warsaw Pact
might “front load” its forces, and what this
would mean for the value of the follow-on
forces. However flexible Soviet planning may
be, it still makes sense that any “front load-
ing” of forces would be limited by certain phys-
ical and doctrinal constraints. Terrain is lim-
ited; and placing a good deal more forces up
front would complicate logistics problems, re-
duce the amount of surprise, and would make
Warsaw Pact forces more vulnerable to NATO's
nuclear or high-accuracy conventional weap-
ons. Thus, it is expected that there will always
be a certain number of follow-on forces com-
ing up behind. As stated by General Rogers:

.,. critics . . . err in assuming that we are un-
aware that under certain circumstances the So-
viets might press their second echelon forces
up against, or among, those forces of the first
echelon. Not only are we aware of this possi-
bility, we also take account of the fact that ter-
rain can only accommodate a finite number of
Warsaw Pact battalions abreast, thus causing
the rest to be out of contact, i.e., to be follow-
on forces.”

Indeed, some contend that the Soviets would
find it difficult to significantly front load their
forces beyond those already in place without
exceedingly long mobilization times.”It is
likely that if the Soviets were preparing to ini-
tiate an offensive, they would provide a good

*See vol. 2, app. 4A, note 16.

“General Bernard W. Rogers, op. cit., p. 4.
*See vol. 2, app. 4A, note 17.



Ch. 4—The Soviet/Warsaw Pact Ground Forces Threat to Europe .69

Figure 4-4.— Example of Soviet “Front-Loading” of Forces
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SOURCE’ Soviet Studies Research Center, Royal Military Academy, Sandhurst, UK

deal of training for newly mobilized, “not ready”
units, and conduct relatively comprehensive
preparations before bringing them up to the
FLOT. But doing so would take a good deal
of time.

Physical constraints, however, would still al-
low the Soviets to place many more forces for-
ward than are now estimated to be there,”and

®According to one observer, current Warsaw Pact organiza-
tion and operational doctrine suggests that there would likely
be around 20 to 25 divisions in the first echelon of an attack
against NATO's Central Region. Analysis of the terrain in West-
ern Europe, however, suggests that this region could support
well over 30 divisions in the first echelon. In order to increase

many Western observers contend that doing
so might well lower the target value of the
follow-on forces for the overall offensive—not
just quantitatively, but qualitatively. This was
reflected by U.S. Air Force’s Headquarters in
Europe, in a briefing which spelled out the fol-
lowing concern with FOFA (as distinct from
interdiction):

the combat power of the first echelon by at least 20 percent,
therefore, this observer suggests that the Warsaw Pact need
do little more than make changes in operational plans—‘‘a rela-
tively ‘quick fix’ option. ” See Boyd D. Sutton, et al., “Deep
Attack Concepts and the Defence of Central Europe, ” Survival,
March/April 1984, pp. 64-65.
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Photo credit: U.S. Department of Defense

Soviet self-propelled artillery.

Soviet doctrine calls for the wave, or eche-
lon, attack arrangement. We here at USAFE
do not believe this is the only possible scenario.
A minor shift in Soviet employment concept
and/or change in their reinforcement plan may
leave us with attack capabilities for which
there are few targets. Few targets, that is, that
will produce tangible returns in a limited span
of time.”

Others have pointed out similar concerns.
For example, some point out that a concept
that considers attacking forces in transit across
Poland tacitly assumes that those forces would
be mobilized and moved after D-Day. Should
these forces be mobilized earlier, however, and
thus be in East Germany when the war starts,
interdiction in Poland would be futile. Even
if follow-on forces are present, many believe
their value would be limited in terms of affect-
ing the overall war. “It is the extended first

“FOFA: USAFE View, Briefing to OTA staff, HQ USAFE,
Apr. 16, 1986.

echelon that is now critical . . . The reinforc-
ing formations from the Western military dis-
tricts . . . serve a vital function, but they are
redundant in numbers and they are mostly not
first-line combat units . . . It is the GSFG it-
self that must be destroyed . . . If these are not
contained, they will collapse NATO's ability
(and will) to defend.”™

These questions are complicated by uncer-
tainties over what it would take for attacks
on individual follow-on forces to have a signif-
icant impact on their effectiveness. How pre-
cisely timed would a Soviet offensive be? If
a Soviet second-echelon division is delayed a
certain number of hours, would its mission
have been obviated? Or might it make up that
time elsewhere, for example, by staying for
shorter times in assembly areas? At what level

*See Steven L. Canby, “The New Technologies, " November,
1983, p. 25. These sentiments were repeated to OTA staff by
West Europeans in the FRG and Belgium, April 1986.
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of damage would the performance of a Soviet
unit-at any level—be degraded enough to sig-
nificantly affect the overall war? And what
would it take to target OMGs or command
posts?

As mentioned, some suggest that Warsaw
Pact operations are so precisely timed that dis-
ruption of that plan could throw their entire
operation off course. But Soviet writings sug
gest that the Soviets may build a good deal
of slack time into operational plans—for ex-
ample, into waiting times in assembly areas—
to compensate for delays. Similarly, it is un-
certain how critical delay of logistics support
might be, given that the Soviets keep a good
amount of their stocks already forward.” While
delaying the follow-on forces would clearly
have an effect, therefore, there is a good deal
of debate concerning how high a level of dam-
age there would have to be for delaying these
forces to have a significant effect on the over-
all war.

A similar debate surrounds the relevance of
the OMG to a follow-on forces attack concept.
The OMG has commonly been viewed as com-
prising a specialized formation, specific in its
structure and mission, so that an OMG might
well be an identifiable target in the enemy’s
rear.” According to General Rogers:

We consider the OMG to be a high priority
target for FOFA . . . Much of the new target
detection and sensing capability we seek to ac-
quire is necessary for usto identify which fol-
low-on forces are organized as OMGs so they
can be attacked early on.”

But others emphasize that the OMG may
also be considered as a task, a concept of oper-
ations, without necessarily any definite struc-
ture. In this sense, the OMG would not com-
prise something that could be targeted in
depth, but rather something that would not
be identifiable until deployed—i.e., until rela-
tively near the FLOT. Viewed this way, indi-
vidual divisions or armies would not neces-

“See vol. 2, app. 4A, note 18
*See vol. 2, app. 4A, note 19
“See vol. 2, app. 4A, note 20
“General Bernard Rogers, op. cit., p. 4

sarily be structured in advance to work as an
OMG, but rather resources would be allocated
as necessary to exploit breakthroughs and get
into NATO's rear. The Soviets may be provid-
ing capabilities in such a way that perhaps any
group of regiments, combining fire power, air
assets, and mobile forces, could be put together
as an exploitation force, or “OMG,” as deemed
necessary.

There is also debate over the degree to which
disruption of Warsaw Pact C’l in the rear
might disrupt Soviet forces as a whole. The
inherent difficulties in detecting and target-
ing Warsaw Pact command posts are many:
1) Soviet command posts are well defended and
camouflaged; 2) they are dispersed widely; 3)
there is a good deal of redundancy in command
posts and in various communications modes;
4) command posts at the front and army level
are largely prepared in advance and therefore
are bunkered or hardened; and 5) because trans-
mitter antennas are generally several kilome-
ters from command posts, it would be difficult
to determine the precise locations of command
posts.®

Aside from these difficulties, there is differ-
ence of opinion over how much damage could
be done should certain units be “decapitated,”
and how much flexibility may be worked into
the Soviet decisionmaking process. Some ar-
gue that because the Soviet command and con-
trol system is so highly centralized—where
commands pass down a strictly hierarchical
system and where, at the tactical level, infor-
mation is limited and initiative discouraged—
disrupting command and control would be the
most effective way to stop a Warsaw Pact of-
fensive. But Soviet writings also reflect a good
deal of effort to introduce more flexibility into
their decisionmaking process to take any po-
tential disruptions into account.” It is unclear
how flexible Soviet troop control would prove
to be in combat.

A final area of contention concerns the ef-
fect of FOFA on the cohesion among Soviet
and Warsaw Pact forces—i.e., the effect of

“See vol. 2, app. 4A, note 21
“See vol. 2. app. 4A, note 22
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FOFA operations on Soviet and Warsaw Pact
morale, and how that might affect the capa-
bilities of their troops for implementing Soviet
operational plans. FOFA could well have a pro-
found psychological effect on the enemy’s
forces, by extending the battlefield into the
enemy’s depths. According to one military his-
torian, “hitting units while they are still on
the line of march, and do not expect it, will have
a far more serious effect than hitting them
harder later, when they are deployed and ex-
pecting casualties.” Most people, this histo-
rian suggests, can face terrors, such as going
into battle, on a predictable basis; they become
psychologically prepared. But FOFA would
make the line of battle unpredictable. And with
a military doctrine that emphasizes the impor-
tance of taking the offensive from the first
shot, Soviet troops might quickly acquire a
profound loss of confidence or sense of defeat.
“It is by using indirect fire to breed this fear,
it is by Killing the morale of 90 percent of the
enemy in addition to Killing the bodies of 10
percent of his soldiers, that we can make our
most effective contribution to the defence of
the Central Front.”™

Many believe that these psychological effects
might only be compounded in the Warsaw Pact,
given the already questionable loyalty among
many Soviets and East Europeans toward
Moscow. Questions have been raised as to
whose side the East Europeans would fight on
should hostilities begin, and whether FOFA
would further erode the cohesion of an already
tenuous alliance. Likewise, demographic change
in the U. S. S. R., and the growth in the number
and proportion of non-Russians in the Soviet
armed forces, has raised important questions
about loyalty and performance in the USSR’s

“Richard Holmes, “The Psychological Effects of Artillery
Fire, ” lecture presented to a DRA (Director Royal Artillery)
tactical seminar, June 1983. Quoted with permission of the
author.

“Ibid.

own forces. For example, the fact that an esti-
mated one-fourth to one-third of all Soviet con-
scripts are projected to be of Muslim descent
within the next 10 to 15 years-with lower edu-
cational and technical training, often severe
lack of Russian language skills, and question-
able loyalty-has raised serious questions
about the potential performance of the non-
Russian nationalities in combat. Evidence of
recent “riots” among Soviet conscripts who
refused to go to Afghanistan, and defections
of Central Asians and Russians within Af-
ghanistan itself, have only highlighted these
concerns.

But the Soviets are also aware of these prob-
lems, and have taken steps to deal with them.
Moscow has tightened institutional controls
over its Warsaw Pact allies-e. g., by creating
peacetime TVD High Commands in the late
1970s, which creates a clearly defined, pre-
planned wartime command structure in which
Eastern Europe is clearly subordinate to Mos-
cow; and by assuring that procedures, C2 sys-
tems and equipment are all standardized, and
that Russian is the language of command. At
home, Soviet discussions focus on the need to
train all of their nationality groups to be bet-
ter soldiers—e.g., through increased Russian
language training, better technical training,
and retaining mixed nationality units for bet-
ter control—and for restructuring their own
forces to take account of the changing compo-
sition of the conscript pool. On the evidence
available, it would be impossible to gauge their
level of success on either count.

All of these questions remain complex and
controversial. Several efforts are now under-
way to attempt to resolve them, or at least to
narrow the margin of uncertainty, but many
of the answers cannot be known. At present,
these questions remain at the heart of the de-
bate over how much emphasis should be placed
on FOFA in the West, and how it should be
implemented.



Chapter 5

Objectives for Attacks of
Follow-On Forces



CONTENTS

Page

STrateqgy . . . . oo e 75
“Delay, Disrupt, and Destroy” . . ... ...ttt 76
Targets: Soviet DiVISIONS. . . ... ... 7
Range and Desired Military Effects.. . .. ............ .. ... .. ... .... 78
Category 1 . ..o 78
Category 2 . ..ot 78
Category 3 .. i 78
Category 4 . . . P 79
Category 5 . . . . . . 80

Table
Table No. Page

5-1. Objectives for Attack of Follow-On Forces .. ..................... 78



Chapter 5

Objectives for Attacks of Follow-On Forces

STRATEGY

NATO's strategy for attack of follow-on
forces is a result of the growth of conventional
military power of the Warsaw Pact and of the
improved mobility of Warsaw Pact ground
forces. At present, one might offer the super-
ficial argument that NATO’s forces, though
smaller than those of the Warsaw Pact, could
probably defend successfully against an attack
spread equally across the front. But the im-
plication of this argument is that the Warsaw
Pact would attack NATO's strength, when it
makes much more military sense to attack
NATO where it is weakest. The Warsaw Pact
surely would not distribute its attack assets
uniformly across the theater. Rather it would
use the minimum force sufficient to pin down
NATO'’s defenders, and concentrate its forces
to break through NATO’s weakest sectors.
Once through, the attacking elements and
follow-on forces would move rapidly and deva-
statingly through NATO's rear.'

NATO is not likely to increase significantly
the size of its forces to meet this threat, or to
add a reserve which could be used to counter
Warsaw Pact breakthrough operations. Equip-
ping and operating this large force, even if it
could be manned, would be enormously expen-
sive. Nearly all of the Allies, including the
United States,’agree that manpower require-
ments of even the current forces are consider-
able. For these and other reasons, the option

‘The Soviet and Warsaw Pact strategy and posture is dis-
cussed in greater detail in ch. 4.
‘For example, the Federal Republic of Germany foresees a
serious problem of manpower shortages:
owing to [numerically] weak age groups coming up for induction,
the number of young men liable to military service will drop so
drastically in the next decade that, beginning in 1994, there will
be a deficit of 100,000 men per annum in the Bundeswehr's yearly
replenishment requirement of 225,000 conscripts, If no remedial
action were taken, the strength of the Bundeswehr would decrease
[from 495,000] to barely 300,000 by the end of the nineties.
[Source White Paper 1985- The Situation and the Development of the Federal Armed
Forces, The Federal Minister of Defence (F RG }, June. 191985

Photo credit U S Departmentof Defense

U.S. 3rd Armored Division in Germany,

of increased numbers of ground forces is not
politically open to discussion. ’

Another logical approach to the situation is
to exploit technology. Simpler, more lethal
weapons might be enough to blunt a Soviet
offensive. Such new technology might be ap-
plied to strengthen the close-in defense forces,
but increasing the close-combat capability of
every division enough to withstand a Warsaw
Pact massed assault could be prohibitively ex-
pensive.

Thus, there has been great interest in tech-
nologies that would improve NATO capabil-
ity to impede the Warsaw Pact ability to con-
centrate forces, or to neutralize them if they
do concentrate. As stated recently by NATO's
Supreme Allied Commander Europe (SACEUR),
General Bernard W. Rogers, “Allied Command
Europe can prevent the attacker from main-
taining the momentum of his assault by tar-

*See also Stanley R. Sloan, NATO's Future.” Towards a New
Transatlantic Bargain (Washington, DC: National Defense
University Press, 1985), pp. 139-149 for further discussion of
NATO’s options.
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geting these follow-on forces . . . before they
hit our General Defensive Position.”

The term “follow-on force” can cover a great
many types of force elements, but interest has

M‘Egrr é;;nard W. Rogers, “Follow-On Forces Attack (FOFA):
Myths and Realities, ” NATO Review, No. 6, December 1984,
p. 2. See also vol. 2, app. 5-A, note 2.

“DELAY, DISRUPT,

The basic concept of FOFA is to delay, dis-
rupt, and destroy the enemy’s follow-on forces
before they can be brought to bear effectively
against NATO forces.’Precise definitions of
“delay, disrupt, and destroy” prove a bit elu-
sive under close scrutiny. None of these three
terms is defined in a NATO- or DoD-wide pub-
lication. “Delay” and “destroy” are defined
respectively in Allied Command Europe pub-
lications, in terms of slowing down enemy oper-
ations and inflicting sufficient damage to ren-
der enemy forces ineffective.” However, no
definition of ‘disrupt is given. Further, even
in the definition of “delay” there is reference
to inflicting damage. Proposed doctrine for the
deep battle in defense emphasizes denying the
enemy the ability to concentrate combat power
against forward divisions by disrupting the
tempo of follow-on forces.

It is worth noting that U.S. Air Force and
U.S. Army discussions of disrupting enemy
follow-on forces emphasize somewhat differ-
ent effects. Air interdiction is carried out to
disrupt the enemy’s scheme of operation and
control of operations, while Army deep attacks
aim to disrupt the tempo of commitment of
follow-on forces. Although these Air Force and
Army concepts are not inherently contradic-
tory, they are different: the emphasis in the
first is on disrupting plans; the emphasis in
the second is on disrupting timing.

The objectives of “delay,” “disrupt,” and
“destroy” are perceived as being progressively
harder to achieve for a given force. For exam-

%See vol. 2, app. 5-A, note 3 for a more detailed discussion
of these terms from a NATO perspective.
‘See vol. 2, app. 5-A, note 3 for details.

focused on primary ground combat elements
such as tank and motorized rifle’regiments and
divisions that are not “engaged,” or in active
combat with NATO forces at the battle area.

°*Motorized rifle units have a mission and composition gener-
ally similar to U.S. Army mechanized infantry units.

AND DESTROY”

pie, disrupting a division is more difficult than
delaying it, and destroying it is harder still.
In any case, NATO attacks on Warsaw Pact
follow-on forces can only directly cause attri-
tion to elements of a unit or damage to bridges
and other such structures or facilities needed
by the unit. Whether such damage will cause
delay or disruption, or whether such attrition
should be considered destruction of the unit
as a whole, is open to considerable interpre-
tation.’

NATO cannot always guarantee a particu-
lar result from its attacks of follow-on forces,
even at a given level of damage. “Destruction”
is usually defined in terms of the fractions of
combat vehicles, personnel, or supplies that
must be “killed’ in order to render a force ele-
ment ineffective.’“Delay” can be imposed ei-
ther through obstacles which take the enemy
some time to remove, or by damaging neces-
sary equipment. But the enemy’s response to
the creation of obstacles or damage cannot be
controlled by NATO, so it may be difficult to
ensure a given amount of delay. For example,
a minefield may cause a Soviet column to go
around or halt until it is cleared, or it may
cause the Soviet commander to decide to “bull
through” and accept some damage instead of
a delay.

*For more detail, vol. 2, app. 5-A, note 4.

*The concept of “killing” vehicles is commonly analyzed in
U.S. military terms of “firepower kill” and “mobility kill. ” In
the former, a vehicle is damaged so that its weapons cannot
be used; in the latter, a vehicle’s propulsion capability is de-
stroyed. Both Kills can be further elaborated in terms of the
time it would take to repair the damage.
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The objective of “disruption” is the most elu-
sive of the triad. Disrupting the enemy’s plans
or timing depends on delaying or destroying
critical force elements. Usage appears to im-

ply that disruption often involves undermin-
ing unit integrity, for example by degrading
some critical element (such as a command post
or communication system).

TARGETS: SOVIET DIVISIONS

The attack of follow-on forces focuses on
ground combat units that are not yet engaged
with NATO forces, but are to join the attack
at some time in the future. This section de-
scribes the targets presented by the basic com-
bat unit or the division, and outlines some of
the ways it can be delayed, disrupted, or de-
stroyed.

The structure of the Soviet combat divisions
is described in chapter 4. A division on the
move (or halted in an assembly area) consists
of vehicles, both “armored combat vehicles”
(ACVs)"and trucks, clustered in some fash-
ion according to their organization for march.
In a recent study, the Institute for Defense
Analyses (IDA) has analyzed this typical orga-
nization, and concludes that a division on the
march normally includes about 55 march units
with an average of 60 vehicles each (nominally
battalion-sized), and about 15 smaller (com-
pany-sized) units. ~ About 25 of the larger
march units along with the smaller units con-
tain nearly all of the division’s ACVs; the other
30 or so march units are nearly all trucks. The
units containing ACVs are about 50 percent
ACVs and 50 percent trucks; the overall divi-
sion is about 30 percent ACVs. These march
units are the potential targets for attacks on
a follow-on division, both while on the march
and while in assembly areas (the grouping of
vehicles in assembly areas is much the same
as for road march).

As the division moves forward toward com-
mitment to battle, its component regiments

*The term ‘armored combat vehicle’ refers to tanks, armored
fighting vehicles (AFVs), armored personnel carriers, armored
cavalry vehicles, self-propelled artillery, and surface-to-air missile
(SAM) launchers.

UW.J. Schultis, et al., Follow-On Force Attack (U) (Alexan-
dria, VA: Institute for Defense Analyses, Report R-302, draft
final version, April 1986), vol. Il, p. 11-20, table 11-10.

go into final assembly areas, or “departure
areas. ” When the regiments leave these areas
on their final move to battle, the combat com-
ponents go first, and much of the support
equipment and personnel stay behind. The di-
vision rear elements”also stay behind. There-
fore, as the unit moves to battle, a much higher
fraction of its vehicles are ACVs.

Regiments and divisions can be affected by
attacks in many possible ways. Damage to ve-
hicles can be catastrophic or repairable. One
way of disrupting a division or regiment is to
damage specific “critical” elements, especially
the command posts (CPs). Damaging the CP
(and possibly killing some of the command
staff) may seriously disrupt the functioning
of the unit, by degrading the decisionmaking,
planning, and coordination of activities. On the
other hand, given the level of reliance on drill
and routine procedures, the “scientific’ plan-
ning of operations and doctrine,”and the in-
herent momentum of attacking rather than de-
fending, the Warsaw Pact forces may be less
disrupted by CP attack than, for example, U.S.
forces would be.

Another type of attack that can delay (or pos-
sibly disrupt) is to create “chokepoints,” which
restrict or prevent the forward movement of
forces. The most often-discussed chokepoint
results from damaging abridge, preferably just
before (or as) a unit starts to use it. Bridges
across rivers are seen as particularly impor-
tant, because the river provides a barrier to
further movement. The Soviets have planned
for this eventuality by procuring extensive tac-
tical bridging equipment for its ground forces,
and by pre-positioning replacement bridges in
some areas.

+*The diViSion rear iNcludes the combat service support units,

such as transport, supply, maintenance, and medical services.
12 As discussed in ch. 4.
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RANGE AND DESIRED MILITARY EFFECTS

The concepts of “delay, disrupt, and destroy, ”
when applied to the echelons of Warsaw Pact
forces, can give objectives for FOFA in terms
of range of attack and desired military effects. *
Taking into account SHAPE objectives and
the various enemy echelons to be attacked,
FOFA objectives can be grouped into five cat-
egories, as shown in table 5-1.

The important features of the target cate-
gories are the size of the enemy unit (e.g., regi-
ment, division) and its location in the Warsaw
Pact rear (e.g., 30 to 80 kilometers east of the
Forward Line of Own Troops, or FLOT). The
term “second echelon” is shorthand for both
the second echelon of the initially deployed
Warsaw Pact forces and all follow-on units of
the same size as they move into similar posi-
tions. For example, “second echelon regiments
of engaged divisions” (category 1) includes
both the second echelon regiments of the first
echelon division at the beginning of the assault,
and the regiments of all follow-on divisions as
they move into the same range band (5 to 30
kilometers east of the FLOT).

Category 1

In this category, follow-on regiments of en-
gaged divisions would be attacked from just
beyond the range of direct-fire weapons,”or
about 5 kilometers from the FLOT, out to
about 30 kilometers, the region of the Fire Sup-
port Coordination Line (FSCL).” The desired
effect of the attacks would be to ‘kill’ the regi-
ment, that is, damage enough of the regiment
combat assets (vehicle, personnel, essential
supplies) to render it ineffective.” That is not

“See vol. 2, app. 5-A, notes 5-7.

“Direct (or observed) fire weapons include small arms and
other infantry weapons, tanks, helicopters, and close air sup-
port aircraft under the control of a forward air controller.

'*The FSCL is established by the ground commander to co
ordinate air- and ground-based fires against targets closer than
the line. It usually corresponds roughly with the range of ar-
tillery weapons.

""The precise amount of damage that constitutes a kill can-
not be established with certainty, but it is certainly less than
100 percent. It relates to the amount of damage that would ren-
der a unit incapable of accomplishing its mission, and requir-
ing reconstitution as a new unit. The U.S. Army view of the
relevant level of damage is shown in vol. 2,app. 5-A, table 5-A-1.

Table 5-1 .—Objectives of Attack of Follow-On Forces

Approximate

Desired range (km)
Category effect Target echelon (east of FLOTY)

l Destroy 2d echelon regiments of  5t0 30
engaged divisions

2 Destroy 2d Tactical Echelon (2d 30 to0 80
echelon divisions of
1st echelon armies)

3. Disrupt 2d Tactical Echelon 80 to 150

4, Disrupt/delay 2d Operational Echelon 150 10350
(2d echelon armies of
1st echelon fronts)

5. Delay 2d Strategic Echelon 350 to 800

(2d echelon fronts)

AFgrward Line of Own Troops

SOURCE Off Ice of Technology Assessment 19§87

to say that delaying the regiment, particularly
at some critical time, may not be a useful ob-
jective.

Category 2

In this category, follow-on divisions of first-
echelon armies would be attacked and destroyed
while they move on roads from their concen-
tration areas™ (divisional assembly areas) for-
ward and into departure areas (regimental as-
sembly areas). The range of such attacks would
begin at the region of the FSCL, about 30
kilometers, and go out to about 80 kilometers,
stopping short of the concentration areas. This
region would include the departure areas. The
objective in this category, like the previous one,
is destruction of the enemy force, only here the
attack is directed against divisions rather than
regiments. These attacks would be well within
the area of responsibility of the NATO corps.

Category 3

In this category, follow-on divisions would
also be attacked, here with the objective of dis-
rupting or delaying their movements and dis-
rupting the operations of the first echelon ar-
mies. The range of such attacks would begin

“Contrary to the appearance of this term, enemy vehicles are
likely to be more dispersed in “concentration areas’ than when
on the road. The term derives from the process of bringing the
whole division together in one area at one time, not from any
process of increasing the density of vehicles within the area.
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Categories of Objectives for FOFA Operations

Category (band) | 1 | 2 i 3 i 4 | 5
| | | |
| I | | o |
I fann ) I | ! o1
[ | X | i |
FloT | | l | |
NATO | " i | xx | | Front
| | | |l - [
| I | I gl |
XX XX '
) |
i |
' Regiments ' Divis'ions | Armies | Fronts
1 1 1 i 1
5 30 80 150 350 —_—
km east of FLOT, not to scale
LEGEND
XXXXX Front XXXX Army XX Division Il Regiment

'C:':j] Motorized rifle unit

SOURCE Off Ice, of Technology Assessment 1987

approximately 80 kilometers from the FLOT,
and go out to approximately 150 kilometers
from the FLOT, the limit of the NATO corps’
area of responsibility. This region would in-
clude the concentration areas (division assem-
bly areas), which would probably be the farthest
forward that Warsaw Pact armored forces
would be transported on vehicle carriers. The
creation and maintenance of such a barrier
could delay the division and perhaps disrupt
the division’s movements, and disrupt the
operations of the army to which the division
belongs, by making the division unavailable
for its designated mission. Also in this area
would be the divisional and army command
posts, the attack of which might also disrupt
operations.

In considering the desired effect of disrup-
tion, it may be that enough delay would ac-
complish the purpose. The amount of delay
sufficient to do so might be the difference be-
tween the expected time of arrival of a unit

CA| Combined arms unit

[c>] Tank unit

and the expected time of arrival of the next
highest echelon, because imposing such a de-
lay would prevent the division from being em-
ployed in its usual echelon as planned.”

Category 4

In this category, follow-on armies would be
attacked in order to disrupt or delay their
movement forward. The range of such attacks
would begin at about 150 kilometers from the
FLOT, beyond the area of responsibility of the
corps, and would go back to about 17° east
longitude, 300 to 400 kilometers east of the
IGB and extending through central Poland.
This region would include the Oder and Neisse
rivers (at the border between the German
Democratic Republic and Poland), which could
also be used to create a barrier by attacking
the bridges. Units would move into this region

**This criterion results in a certain number of days of delay
constituting disruption, as discussed in vol. 2, app. 5-A, note 8.
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from the east generally by train and off-load
onto roads, on which they would travel either
on transporters or under their own power.

Category 5

In this category, elements of follow-on fronts
would be attacked in order to delay their ar-
rival at the main battle. The area of these at-
tacks would range from about 170 east longi-

tude to and perhaps across the Soviet border,
which is 600 to 850 kilometers east of the IGB.
This region contains the Vistula and Dunajec
rivers and the rail transloading areas at the
Polish/Soviet border where the rail gauge
changes. Movement of forces through this area
would be primarily by rail. The amount of de-
lay necessary is not established, but it appears
reasonable that a delay similar to that for cat-
egory 4 attacks would be operationally sig-
nificant.



Chapter 6

Operational Concepts for
Attacks of Follow-On Forces
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Chapter 6

Operational Concepts for
Attacks of Follow-On Forces

This chapter discusses those concepts for
achieving the objectives presented in chapter
5 that OTA has been able to identify as feasi-
ble and under serious consideration by the mil-
itary. According to DoD, a' ‘concept of opera-
tions” is defined as:

A verbal or graphic statement, in broad out-
line, of a commander’s assumptions or intent
in regard to an operation or series of opera-
tions ... The concept is designed to give an
overall picture of the operation. It is included
primarily for additional clarity of purpose.’

A concept of operations defines the require-
ments for systems and organizations. For that
reason, a concept of operations can be used as
a framework for acquisition strategies to de-
velop, acquire, and deploy equipment (and de-
velop procedures) to provide the needed capa-
bility:

‘Department of Defense Dictionary of Military and Associ-
ated Terms, Joint Chiefs of Staff, JCS Pub. 1, 1 June 1979. This

document incorporates NATO STANAG 3680, “NATO Glos-
sary of Terms and Definitions for Military Use (AAP-6).”

Only with the use of explicit concepts of
operations can one provide a basis for the
identification of the component parts, whether
they be surveillance systems, assessment
centers, control centers, delivery systems,
weapons, or munitions. *

There are many different possible concepts
of operations for FOFA, involving various
weapons and attack schemes. The discussion
below details several approaches for achieving
the objectives discussed in chapter 5 and de-
scribes the concepts of operations for the ap-
proaches that appear feasible. The approaches
require certain target acquisition and weapon
capabilities, which are discussed subsequently.
Some of these target acquisition and weapons
needs apparently cannot be met, for reasons
given below.

‘Lt. Gen. Glenn A. Kent, USAF (Ret.), Concepts of Opera-
tions: A More Coherent Framework for Defense Planning (Wash-
ington, DC: The Rand Corp., Rand Note N-2026-AF, August
1983), pp. 11-12.

APPROACHES FOR FOFA

The categories of FOFA objectives (as de-
fined inch. 5) depend primarily on the echelon
of force to be attacked and on the range of the
attack. Each objective can be achieved through
one or more approaches. These different ap-
proaches—summarized in table 6-l-are out-
lined below in terms of the targets and kinds
of attack for each approach.

Category 1—5 to 30 Kilometers

The objective of category 1 FOFA opera-
tions is the destruction of second-echelon regi-
ments.’ The most feasible approach to destroy-

'As explained inch. 5, the term “second echelon” denotes both
the second echelon of the initial deployment and elements of
follow-on forces that are in the same range band and disposi-
tion, as the follow-on forces become deployed and engaged.

ing these targets appears to be to attack them
while they are moving on roads on their final
approach to battle. These regiments will be
moving in battalion columns of approximately
40 to 50 vehicles, with the combat battalions
in the lead. There are about eight battalion-
sized column targets per regiment. In these
columns the fraction of armored combat vehi-
cles is roughly 70 percent. The support ele-
ments of the combat regiment are not likely
to leave the departure area with the combat
elements.

‘Details of march considerations for Soviet units on the at-

tack are discussed in U.S. Army Intelligence and Security Com-
mand, Soviet Army Operations (Arlington, VA: U.S. Army In-
telligence and Threat Analysis Center, IAG-13-U-78, April 1978),
pp. 3-20 through 3-31. Unit sizes and compositions were dis-
cussed in ch. 5 of this report; see in particular table 5-2.
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Table 6-1: Summary of Targets and Objectives for FOFA®

Range (kilometers beyond FLOT)

Targets 5t0 30

30 to 80 80 to 150 150 to 350 350 to 800

Moving columns . ............. ..., 1
Unitsin assemblyareas . . ................. 1
Command postS. .. ... ..
Chokepoints and halted units . . ............
Units transported onroads . .. .............
Units in off-loadingareas . .................
Units transportedonrails . ................
Rail network . ......... ... ... .. . ..

Levels of damage’

3 “Delay”

1 “Destroy”
2 “Disrupt”

1 2
1 2
2 2

2

aThis choice of obiectives tor FOFA operations is based on i nformation received from SHAPE,USArmy, and US Air Force sources, as discussed i n ch 5This choice
of taroets and objectivesis for OTA analysis only, and is not intended to be exhaustiveor definitive

bgee ch 5 for discussion of desired levels of damage
SOURCE office of Technology Assessment, 1987

According to the Institute for Defense Anal-
yses (IDA),’each column will be on the road
for only about 30 to 60 minutes, and it will take
the entire regiment between 1.5 and 2.1 hours
to accomplish the move forward. In a single
day, a corps facing a Warsaw Pact main at-
tack may see seven such second-echelon regi-
ments moving forward,’and their movements
may span a total of 9 hours of the day.

The amount of time a target battalion is mov-
ing is so brief that it may not be feasible to
reattack it. Therefore, individual attacks should
be “sized” to destroy a battalion in one attack.

Category 2—30 to 80 Kilometers

The objective of FOFA operations in this cat-
egory is the destruction of second-echelon di-
visions. Within this range, divisions will be
moving between their division assembly areas
(concentration areas) and the departure areas
and then occupying the departure areas.’

‘Institute for Defense Analysis, “Follow-On Forces Attack,
Volume Il: Reconnaissance, Surveillance, and Target Acquisi-
tion (RSTA) Architecture To Support FOFA, ” IDA Report
R-302.

‘Ibid., pp. I11-4 through 11-10. The number of regiments mov-
ing per day is derived assuming that the corps faces an initial
deployment of three first-echelon divisions plus one follow-on
division entering the battle in 24 hours.

‘For more detail, see vol. 2, app. 6-A, note 2.

While on the move, the division marches by
regiments along two or more roads. The orga-
nization for march is illustrated in figure 6-1.
Compared to category 1 attacks, a smaller frac-
tion of the vehicles will be armored combat ve-
hicles. Of the 55 or so battalion-sized columns
in a division, about 25 will contain armored
combat vehicles, and these 25 will average
about 50 percent armored vehicles.’ Overall,
about 30 percent of the vehicles in a Soviet
combat division are armored. In one day, a
NATO corps facing a Warsaw Pact main at-
tack will see a single division moving in this
range.

This portion of the division’s movement will
last about 6 to 8 hours; any one battalion-sized
column will take about 1.5 to 3 hours to trav-
erse this distance. Compared to Category 1,
there will be more opportunity to attack each
target and perhaps opportunity to re-attack.

Another approach to destroying second-eche-
lon divisions is to attack their component regi-
ments in their assembly areas.’ These areas
will be occupied for at least several hours, while
the units perform final preparations for bat-
tle (including maintenance, supply, and rest).
Although the term “assembly area” may give
an impression of a concentrated target set, in
fact the clusters of vehicles maybe rather dis-

‘See ch. 5 for further details, especially table 5-1.
‘See vol. 2, app. 6-A, note 4 for details.
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Tanks traveling on West German Autobahn.

persed in a large area. Further, units are likely
to take every possible advantage of cover and
concealment; wooded areas and urban areas
are preferred. However, there may not be
enough areas with good cover available to meet
the needs of all the units moving through, and
those areas that are used may not provide good
cover after a few days of combat.

Category 3—80 to 150 Kilometers

At this range, the objective of attacking
follow-on forces is limited to disruption. In
addition to the types of attacks discussed
above, other approaches are also under con-
sideration.

Second-echelon divisions can be attacked
directly while they move in this range, and per-
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haps while in assembly areas. ™ They move on
roads, with the tracked vehicles either on trans-
porters (“low-boys’ or moving under their own
power. Although the moving targets are pre-
dominantly the same as in the previous cate-
gories, armored combat vehicles on trans-
porters are “cold” (engines off and cool) rather
than “hot” (engines on and emitting hot ex-
haust).”

Two other approaches to disrupting second-
echelon divisions (and first-echelon armies) are
often advanced. In the first, “chokepoints” are
created in front of moving Warsaw Pact units,
and the units are subsequently attacked while
they are halted trying to clear the chokepoint.
The other approach is to attack command
posts. The classic concept for chokepoint at-
tack is to destroy bridges acros