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PREFACE

The Soviet Armed Forces today number more than 4.8 million men. For the past
quarter century, we have witnessed the continuing growth of Soviet military power at a
pace that shows no signs of slackening in the future.

All elements of the Soviet Armed Forces—the Strategic Rocket Forces, the Ground
Forces of the Army, the Air Forces, the Navy and the Air Defense Forces—continue to
modernize with an unending flow of new weapons systems, tanks, missiles, ships, ar-
tillery and aircraft. The Soviet defense budget continues to grow to fund this force
buildup, to fund the projection of Soviet power far from Soviet shores and to fund
Soviet use of proxy forces to support revolutionary factions and conflict in an increas-
ing threat to international stability.

To comprehend the threat to Western strategic interests posed by the growth and
power projection of the Soviet Armed Forces it is useful to consider in detail the com-
position, organization and doctrine of these forces, their ideological underpinning,
and their steady acquisition of new, increasingly capable conventional, theater
nuclear and strategic nuclear weapons systems. It is equally important to examine the
USSR’s industrial base, military resource allocations, and continuing quest for
military/technological superiority which contribute to the effectiveness of its armed
forces and proxy forces, and which support the Soviets’ position as a world leader in
arms €xXports.

The facts are stark:

¢ The Soviet Ground Forces have grown to more than 180 divisions— motorized rifle
divisions, tank divisions and airborne divisions—stationed in Eastern Europe, in the
USSR, in Mongolia, and in combat in Afghanistan. Soviet Ground Forces have achiev-
ed the capacity for extended intensive combat in the Central Region of Europe.

¢ The Soviets have fielded 50,000 tanks and 20,000 artillery pieces. The Soviet divi-
sions are being equipped with the newer, faster, better armored T-64 and T-72 tanks.
Some artillery units, organic to each division, include new, heavy mobile artillery,
multiple rocket launchers and self-propelled, armored 122-mm and 152-mm guns.

® More than 5,200 helicopters are available to the Soviet Armed Forces, including
increasing numbers of Mi-8 and Mi-24 helicopter gunships used in direct support of
ground forces on the battlefield.

® More than 3,500 Soviet and Warsaw Pact tactical bombers and fighter aircraft
are located in Eastern Europe alone. In each of the last eight years, the Soviets have
produced more than 1,000 fighter aircraft.

® Against Western Europe, China and Japan, the Soviets are adding constantly to
deliverable nuclear warheads, with the number of launchers growing, with some 250
mobile, SS-20 Intermediate Range Ballistic Missile launchers in the field, and ~ith
three nuclear warheads on each SS-20 missile.
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cyclical production is its most important. Pro-
duction plants remain at work. As old weapons
programs are phased out, new ones are begun,
leaving no down times or long periods of layoffs
and inactivity. The cyclical process, the conti-
nuing facility growth and the high rates of pro-
duction keep the arms industry in a high state of
readiness to meet any contingency and any de-
mand for new weapons. The military produc-
tion industry includes 135 major final assembly
plants involved in producing weapons as end
products. Over 3,500 individual factories and
related installations provide support to these
final assembly plants.
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Construction at the Severodvinsk Naval Ship-
yard illustrates the growth of Soviet facilities
over time. Over the past decade seven classes of
submarines have been produced, and during
this time, floor space has increased by several
hundred thousand square meters, or approxi-
mately three-quarters again the yard’s size ten
years earlier. The new large construction hall
used to assemble the TYPHOON and OSCAR
submarines accounted for about 25 percent of
this increase. Moreover, Severodvinsk is only
one of five Soviet yards producing submarines.

In the aerospace industry, even though there
has been significant construction in recent years
including a number of new large final assembly
buildings at established plants, the Soviets have
revealed that they are constructing a wholly
new, large aircraft plant at Ulyanovsk. This
plant, when completed, will be well-suited for
the fabrication and assembly of large air-
craft—transports or bombers—underscoring
the Soviets’ continuing drive to improve further
their industrial base. Qualitative improvements
in production technology, which typically ac-
company new and more sophisticated aircraft,
have paralleled the physical growth of the
industry.

The Army’s sector of Soviet military industry
is traditionally large to support the growing
Ground Forces. Army industrial floorspace has
expanded by over ten percent in the late 1970s.
All segments of the Army’s industrial base have
been expanded despite their already massive
size. For instance, a major Soviet tank producer
which was already nearly five times as large as
the US manufacturers, has again been expanded.

The Soviet Union and Warsaw Pact need all
of these facilities for the large number of major
weapons and support systems currently in pro-
duction —more than 150 in all.

The following tables show estimates of pro-
duction by weapon systems type over the past






Production of Ground Forces Materiel
USSR and Non-Soviet Warsaw Pact

1976 1977 1978 1979 1980
USSR NSWP USSR NSWP USSR NSWP USSR NSWP USSR NSWP
Tanks 2500 800 2500 800 2500 800 3000 800 3000 750
T-55 500 800 500 800 500 800 500 800 - 750
T-64 500 — 500 — 500 — 500 — 500 -
T-72 1500 — 1500 — 1500 - 2000 — 2500 -
T-80 — - - — - - Trial — Trial —
Output Output
Other Armored Fighting
Vehicles 4500 1800 4500 1900 5500 1700 5500 1600 5500 1200
Towed Field Artillery 900 50 1300 50 1500 100 1500 100 1300 100
Self-Propelied Field Artillery 900 — 950 — 650 - 250 50 150 50
Multiple Rocket Launchers 500 250 550 200 550 150 450 150 300 150
Self-Propeilled AA Artillery 500 100 500 100 100 50 100 50 100 50
Towed-AA Artillery 500 300 250 250 100 200 - 200 — 150
Infantry Weapons 250,000 140,000 350,000 120,000 450,000 200,000 450,000 115,000 400,000 100,000
five years. A five year period was selected to a new system, or increased orders for
demonstrate the Soviet ability to sustain high helicopters.
rates of production. — -
Maissile Production
. . USSR
Aircraft Production Missile T o7 1 ; 980
USSR issile Type 977 1978 979 1
ICBMs 300 300 200 200 200
AircraftType 1976 1977 1978 1979 1980 iIRBMs 50 100 100 100 100
SRBMs 100 200 250 300 300
Bombers 25 30 30 30 30 SLCMs 600 600 600 700 760
Fighters/ SLBMs 150 175 225 175 175
Fighter-Bombers 1,200 1,200 1,300 1,300 1,300 ASMs 1,500 1,500 1,500 1.500 1.500
Transports 450 400 400 400 350 SAMs 0000 50.000 50000 §0.000 50,000
Trainers 50 50 50 25 225 : : : - -
ASW 5 10 10 10 10 Missile production shows the wide range of
::_'I'_‘:;’pte's 1':°2: i’gg m ;’gg '1’: missiles in production. Every class of missiles,
e . . .
Total 3255 2890 249 2808 2766 from Surface-to-Air to ICBMs, is produced in

The most important aspect of aircraft pro-
duction is the sustained high rates of fighter air-
craft production. Helicopter production shows
a decline at midpoint, but then a gradual build-
up probably indicating a phase-out/phase-in of

significant quantities.

Naval ship construction demonstrates the

USSR’s capability to sustain high rates through-
out. Moreover, the number of auxiliary ships
produced in Eastern Europe has freed Soviet
building ways for other projects.
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The key point to understand about the Soviet
military control structure is that the reins of the
instruments of state policy and power —not just
the purely military— are in the hands of a tested
political leadership supported by very experi-
enced and long-established staffs. President
Brezhnev and his key colleagues have been at
the center of power for decades. Ustinov has
guided the Soviet armaments industry since the
early 1940s and has proven to be an able and
decisive leader. These men,. aided by such
others as KGB Chief Andropov, Premier Tik-
honov, Foreign Minister Gromyko, the ageless
ideologue Suslov, Chief of General Staff Ogar-
kov, Warsaw Pact Commander Kulikov and
lesser but equally experienced subchiefs of the
military and industry, know how the Soviet
military machine runs and what they want to
achieve. They are able to marshal all available
Soviet resources toward their strategic objective.
They exercise absolute control of all instru-
ments of Soviet power.

At the apex of the Soviet wartime strategic
command structure is the State Defense Com-
mittee or GKO. The Defense Committee serves
to unify the highest military and civilian leader-
ship to insure centralized political direction of
the entire war effort. This committee appears to
consist of the permanent members of the peace-
time Defense Council. Just as in World War II,
the Defense Committee and its subordinate
managerial entities would play a critical role in
wartime economic mobilization and in oversee-
ing sustained wartime production. Beneath the
Defense Committee and its component elements
is the vast ministerial structure of the Soviet
government.

Under the guidance of the Defense Commit-
tee, a Supreme High Command (VGK) would
serve as the highest organization of strategic
military leadership. The Supreme High Com-
mand apparently includes the CPSU General

16

Secretary, the Minister of Defense, the first De-
puty Ministers of Defense, the Chief of the Main
Political Directorate, and the Commanders in
Chief of each of the five services. The contribu-
tion of the General Staff, serving as an executive
agent for the VGK, would be to insure the de-
velopment and execution of a unified military
strategy for the operational commands.

In order to simplify the planning for war, the
Soviets have divided the world into 13 Theaters
of Military Operations, or TVDs. The Theater
of Military Operations is a geographical con-
cept used to denote an area within which their
armed forces would function in wartime. There
appear to be possibly five continental TVDs,
four maritime or naval TVDs, and four inter-
continental TVDs. .

Recognizing that the Soviet Supreme High
Command would find it difficult to exercise the
direction of multi-theater operations without an
intermediate command echelon, the Soviets
have apparently established intermediate-level
high commands. This Soviet conceptual frame-

Soviet Militarv Districte

. Sibsrian 18. Transcaucasus
. Transbaykal 19. Central Asia
. Far East 20. Turkestan

1. Group of Soviet Forces, Germany 11. Carpathian

2. Central Group of Forces 12. Belorussian

3. Northern Group of Forces 13. Moscow

4. Southern Group of Forces 14. Odessa

5, Baltic 15. Kiev

6. Leningrad 16. Volga

7. Ural 17. North Caucasus
8.

9
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work for intermediate-level strategic leadership
is intended to accommodate centralized strategic
planning with decentralized battle management.

The Theaters of Military Operations not only
include the terrain upon which the Fronts
would conduct their operations, but include
those Military Districts that would support such
operations. Thus, while forces may depart a
Military District as battlefield operations pro-
gress, the Military District structure would be
retained to serve as a principal wartime ad-
ministrative entity.

The Soviets have carefully thought out and
continue to develop the details of the system of
strategic leadership. The system required for
war fighting and war survival is now in place.
Central to this system is the establishment of the
means to ensure the survival of state control.
The Soviets have, for years, been building an
infrastructure of facilities and procedures which
is geared to the survival of the means of con-
trol for the Communist Party of the Soviet
Union during even the worst of conflict situa-
tions—a nuclear war. Alternative locations
have been established for virtually the entire
structure of the Soviet leadership — political,
military, security and industrial —from the
highest to the lowest levels. Many of these are
bunkered facilities and certain levels of leader-
ship are provided with mobile equipment as
well.

COMMAND AND CONTROL

Utilizing the General aff of the Ministry of
Defense as its agent, the Soviet Defense Com-
mittee controls its military commands. To
achieve this goal the Soviets have developed ex-
tensive and modern command, control and
communications (C3) systems. Soviet doctrine
emphasizes centralized control, survivability,
redundancy and flexibility within the system.

Survivability is achieved through dispersal,

redundancy, hardness, concealment and mobil-
ity. Survivability is also enhanced by airborne
command posts, which can be deployed to dif-
ferent locations to serve as alternate communi-
cations hubs in the event of war, hedging
against the destruction of groundbase facilities.

Redundancy includes multiple command
centers to assure continuity of the control of
armed forces, and a wide variety of communi-
cations means and modes. Redundancy of
Soviet C2 facilities is also achieved through the
establishment of main and alternate command
Pposts.

In the Soviet Union, the strategic command
and control system maintains contact with
widespread civil and military authorities. The
system includes extensive networks of cable and
open-wire lines, radio-relay links, radio-com-
munications stations, and communications
satellites. Modern Soviet telecommunications
engineering concepts stress the flexibility, sur-
vivability and reliability of the system to meet
national military command and control re-
quirements for continuous telecommunications
operations. The major national telecommuni-
cations complex is known as the unified com-
munications system. In the event of war, the en-
tire system could be readily converted into a na-
tionwide military communications network.

Automation of Soviet command and control
is evolving. The Soviet Air Defense Forces and
the Moscow antiballistic missile system employ
automation most extensively. The major
strength of the Soviet/Warsaw Pact automation
program is that systems are being developed
specifically for military requirements rather
than adapting other systems to military use.

Soviet satellites provide communications sup-
port to military, diplomatic, intelligence, and
civilian organizations. The predominant com-
munications satellite used in support of military
command and control has been the MOLNIYA
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Rear Service command and control in the early
1960s. Variations of this system have been field
tested over the last decade. The system is de-
signed principally to enable the Chief of the
Rear at operational/strategic levels rapidly to
evaluate his resources and assets in light of an
envisioned operation; to formulate a Rear Ser-
vice plan which optimally supports the com-
mander’s concept of operations; and to respond
to the support requirements generated by
rapidly changing battlefield situations.

Today, in the European Theater, for exam-
ple, the Rear Services of the Soviet Armed
Forces already have in place vast stocks of all
the logistic supplies—from fuel, to ammuni-
tion, to weapon systems stocks—required for
sustained combat.

COMBINED ARMS WARFARE

At the heart of Soviet combat doctrine is the
concept of combined arms operations. To the
Soviets, combined arms operations are more
than the joint use of weapon systems and forces.
The concept involves the bringing to bear of all
systems and forces as needed in a unified and
effective manner.

The Soviet Union’s concept of combined
arms operations, particularly at Front or
theater levels, is much broader and more struc-
tured organizationally than the Western com-
bined arms concept envisioning the joint and
cooperative employment of ground, air and, if
applicable, naval forces to achieve an objective.
The operational definitions as provided by the
Soviets in their combat doctrine permit a fuller
understanding of the combined arms warfare
concept.

® The Combined Arms Battle is a bat-
tle fought by a combined arms formation

or unit together with attached formations

or units of other service branches and

aviation; and in maritime sectors, with

naval forces as well. The use of nuclear

weapons and the participation of the

various service branches or forces, in con-
junction with the great mobility of the
troops, impart an especially decisive and
maneuver-oriented character to combined
arms battle.

® The Combined Arms Commander is
the sole commander of a combined arms
formation, unit, or subunit. He organizes
the combined arms combat of the forces
subordinated to him, and leads them in
battle. He makes the decision to engage

the enemy, assigns combat missions to

subunits, coordinates the actions of his

own combined armed troops with those

of neighboring troops, and directs his

staff, and the commanders of the service

branches and Services.

® The Combined Arms Staff is the staff
of a major field force or of a formation

or unit which includes formations, units

or subunits of various service branches.

The combined arms staff ensures coordi-

nation between the staffs of the subor-

dinated and cooperating troops, and

those of the service branches, special

troops, services and rear. The combined

arms staff takes all measures necessary to

ensure the comprehensive preparation of
the troops for their combat missions, and

to ensure constant command and control

of the troops during the course of battle

(or operation).

At the Front level the Soviets are organized
to control and employ coordinated ground, air,
missile, air defense and, if appropriate, naval
formations. The combined military power of all
weapon systems is applied in a fully integrated
plan. To insure the control of activities, the
Front has a combined arms commander who is
responsible for carrying out missions approved
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Strength and Disposition: The Soviet Ground
Forces currently contain more than 180 divi-
sions at various stages of combat readiness. Of
this total, 71 percent are motorized rifle divi-
sions, 25 percent are tank divisions and four
percent are airborne divisions.

These divisions are disposed as follows:

79 percent of the total are stationed in-
side the Soviet Union.

16 percent are stationed in Eastern
Europe (East Germany, Poland,
Czechoslovakia, and Hungary).

3 percent are stationed in Mongolia.
2 percent are engaged in combat oper-
ations in Afghanistan.

There are four basic deployment groupings:
against NATO, against China, against the Mid-
dle East, and a strategic reserve. The largest,
best-equipped and most combat ready of these
is the Ground Forces group deployed against
NATO.

Modernization Program: The {following
graphs show the changes in manpower by type
of division and the changes in the number of
deployed tanks and artillery since 1966. In-
creases in personnel to 11,000 men in a tank
division and almost 13,000 men in a motorized
rifle division have resulted in an increase in the
number of tanks and mobile combat vehicles
per division.

Since the mid-1960s, the Soviets have engag-
ed in a program of modernizing and upgrading
ground forces to ensure a capability for carrying
out offensive doctrine. Comprehensive in scope,
this program has involved large-scale improve-
ments in mobility, fire power, shock action,

command and control, obstacle crossing capa- -

bility, air defense, electronic warfare and
logistical support. New and advanced equip-
ment has been introduced. Highlights of this
program, which has resulted in formidable and

k increasingly capable ground forces that now
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face NATO Europe and other areas contiguous
to the USSR, include: .

¢ Deployment of T-64 tanks in the
Group of Soviet Forces, Germany
(GSFG); fielding of T-72 tanks into Soviet
units in the Western Military Districts;
introduction of small numbers of T-72s
in most non-Soviet Warsaw Pact armies;
and continued development of a new
tank, designated the T-80.

¢ Expansion of both division and non-
division artillery units and some replace-
ment of older, towed guns by self-
propelled 122- and 152-mm weapons.

¢ Upgrading tactical capabilities by
deployment of nuclear-capable heavy
artillery brigades equipped with 203-mm
howitzers and 240-mm mortars, and the
introduction of the more accurate,
longer-range and more mobile SS-21 and
SS-X-23 tactical surface-to-surface
missiles (SSMs) in ground forces as re-
placements for older FROGs and SCUDs.

® Replacement of the 900 kilometer
SS-12/SCALEBOARD tactical missile
with the more accurate SS-22.

¢ Replacement of older air defense gun

28














































































The 1970s modernizations, which only now
are reaching a conclusion, were largely tech-
nological in nature. More than half of the 1,398
Soviet ICBM launchers have been rebuilt to
house the SS-17, SS-18 and SS-19 ICBMs in
vastly more survivable, hardened silos. These
ICBMs, all of which are MIRVed, are in the
forefront of ICBM technology. Certain versions
of the SS-18 and SS-19 are among the most ac-
curate ICBMs operational anywhere. Together,
these systems have the capability to destroy a
large percentage of the more than 1,000 US
ICBM launchers, using only part of their total
numbers.

The Soviet SLBM/SSBN modernizations be-
gan in the early 1970s with the introduction of
the long-range SS-N-8 SLBM deployed on
DELTA-Class SSBNs. By the late 1970s, the
Soviets were producing the MIRVed SS-N-18
and deploying it in a modified version of the
DELTA-Class submarines. In 1979, a new
SLBM, the MIRVed SS-NX-20, was first tested.
This SLBM will probably reach operational
status by the mid-1980s, deployed in the new
TYPHOON-Class SSBN submarine.

These technological advances in ICBM and
SLBM weapons systems have been accompanied
by major improvements in communications sys-
tems and in the organization of the forces as
well.

Soviet intercontinental bomber forces retain
most of the BEAR and BISON bombers and re-
fueling tankers which were initially produced in
the 1950s and 1960s. Improvements to their
avionics and weapons systems have been made,
however. Since the early 1970s, the USSR has
also deployed over 70 BACKFIRE bombers to
operational LRA units and is producing about
30 more of these supersonic bombers each year.
While BACKFIRE appears to have been given
primarily theater and maritime missions, it has
a strategic capability and cannot be ignored as
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a potential intercontinental bomber threat.

Current force levels of Soviet intercontinental
strategic nuclear forces include 1,398 ICBM
launchers, 950 SLBM launchers and 156 long-
range bombers, excluding BACKFIRE. These
delivery systems are loaded with some 7,000 nu-
clear warheads. Deployment programs now
underway indicate that the number of warheads
will increase over the next few years.

STRATEGIC ROCKET FORCE

The Strategic Rocket Force (SRF), the largest
missile force in the world, controls all Soviet
military units in the Soviet Union equipped with
ICBMs, IRBMs and MRBMs. The mission of
the SRF is to destroy an enemy’s means of
nuclear attack, military-industrial production
facilities, civil and military command and con-
trol capabilities and logistics and transport fa-
cilities. The SRF’s secondary mission is to sup-
port tactical joint forces and naval fleets.

Soviet strategic operational employment
plans, based on Soviet writings, point to seizing
the initiative through preemptive attack. Such
an attack would effectively reduce the impact of
a retaliatory strike, limiting damage to the
USSR. While this is the preferred Soviet scenar-
io, the Soviets also have the capability to launch
on tactical warning if necessary. Regardless of
how a war started, the Soviets view the nuclear
forces and command and control of an enemy
as their first priority targeting objectives. This
would include such targets as ICBM launch
silos, launch control facilities, support and
maintenance facilities, strategic bomber bases,
submarine berths and loading facilities and nu-
clear storage and production facilities. Priority
two targets would be those that would negate
the ability to project military power abroad.
Such targets would include depots, transporta-
tion centers, military stockpiles, conventional
force bases and training centers. Other targets





































































trimethylene trinitramine) or HMX (cyclotetra-
methylene tetranitramine). Western fuel-air ex-
plosive munitions are capable of clearing paths
through minefields to permit the passage of ar-
mored vehicles. Such explosives can also do ex-
treme damage to unarmored targets such as
radar vans and aircraft.

MANUFACTURING

The success or failure of all weapons is heav-
ily dependent on the quality and quantity of the
materials used in their construction. The USSR
has the largest raw materials base in the world
and claims deposits of nearly all minerals need-
ed by a modern economy. Since the 1950s, ma-
terials used in Soviet weapon systems have
steadily improved.

Through considerable efforts and a combina-
tion of foreign and indigenous technology, the
Soviets have built an imposing industrial base.
While frequently less efficient in their use of
capital, raw materials and manpower, the
Soviets have nonetheless assembled the plant
and equipment necessary to build annually
thousands of tanks, trucks and aircraft and
dozens of naval vessels.

Welding has assumed a high position among
the fabrication techniques used by the Soviets
because it permits complex shapes to be formed
from a limited variety of mill products (e.g.,
sheet, plate, tube and rods). To augment their
strong position in this area, the Soviets graduate
several thousand welding engineers annually.
The Soviets have been important innovators of
welding methods, e.g., friction welding, sub-
merged-arc welding, glue welding and certain
aspects of pulse-arc welding. They have been
creative in their development of methods for
welding dissimilar and difficult-to-weld mate-
rials. Their construction in the late 1950s of
what continues to be the world’s largest forging
and extrusion presses at 75,000 tons and 20,000
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tons, respectively, was a bold move that enables
the Soviets to fabricate aircraft structural com-
ponents in sizes and with efficiencies that are
unsurpassed.

By the late-1960s, the Soviets had perfected
two new methods for refining steel and other
alloys—electroslag remelting and plasma-arc
melting —advancements in the methods to im-
prove the properties of alloy materials.

The vast amount of technical data published
by the industralized Free World on materials
technology has permitted, and has probably en-
couraged, the USSR to emulate and adopt
Western developments. The differences in the
materials used in Soviet and US weapon systems
are thought to be approaching the point where
the differences are no longer militarily
meaningful.

Metallic Materials: Soviet achievements in
metallurgy cover the complete spectrum of re-
search and development emphasizing alloy de-
velopment and materials processing.

The Soviet Union produces a full range of

structural steels from the plain carbon and
high-strength low-alloy steels to the stainless
and maraging steels. The Soviets also are pro-
ducing a unique high-manganese steel for cryo-
genic applications due to their abundant supply
of manganese-bearing ores.
While high energy costs have reduced Western
use of magnesium alloys, the Soviet Union’s pro-
duction of magnesium alloys was increasing in
the 1970s. The weight advantages of their mag-
nesium-lithium alloys may cause this material
to be useful in aerospace systems.

Since the 1940s, the major industralized na-
tions have committed great amounts of R&D
manpower and resources to improving the per-
formance of the superalloys. The term “super-
alloy” refers to alloys that possess good strength
and oxidation resistance in the temperature
range of 650°C-2000°C. These alloys are of

VI QUEST FOR TECHNOLOGICAL
SUPERIORITY
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critical importance in the high temperature sec-
tions of gas turbine engines. The Soviet super-
alloys are thought to be as capable as Western
alloys with respect to temperature capability
but may possess shorter service lives.

The USSR is the world’s largest producer of
titanium alloys. The Soviets’ titanium alloys are
being extensively applied to enhance the perfor-
mance of aircraft, missile, and naval ship sys-
tems using modern welding techniques.

Composite Materials: Since the mid 1960s,
the Soviets have been constructing small naval
vessels from glass-fiber-reinforced plastics. The
glass-fiber-reinforced plastics also have been in-
troduced into aircraft, missile and ground
weapons applications. Based on Western suc-
cesses in the late 1960s on high-performance
carbon and boron-fiber reinforced materials,
the Soviets launched a parallel effort in the mid
1970s. Their program is progressing along
similar lines to that taken by the US and other
Western countries by first incorporating such
materials into aircraft secondary structures and
control surfaces. The large Soviet commitment
of physical and manpower resources to the
development of a variety of high-modulus fiber-
reinforced metal, organic and inorganic matrix
composites should enable them to gain ground
quickly in this field.

Organic Materials: By the early 1960s, the
Soviets realized the importance of organic
materials —resins, elastomers, adhesives, syn-
thetic fibers—to a modern economy and
military preparedness. Since that time, the
USSR’s chemical industry has been expanding
at a formidable rate. Much of the technical
knowledge has been directed at achieving high
temperature capabilities.

LIFE SCIENCES

The Soviet Union has extensive R&D pro-
grams in the life sciences, the medical, biologi-

cal, and behavioral sciences, and, in some
areas, their capabilities equal or exceed those of
the United States.

In general, the Soviet Union’s life science re-
search program centers on those areas that per-
mit them to establish or maintain a military ad-
vantage, and those areas that will contribute to
the solution of critical economic, industrial and
political problems. While their early efforts in
manned space flight, for example, were devised
to gain maximum political benefit, their cur-
rent efforts seem to be related to the estab-
lishment of a military presence in space. Man-
related problems and life support systems capa-
bility are the chief limiting factors in Soviet
manned space flight.

The Soviets also conduct extensive research in
other areas that contribute to the establishment
of a military advantage. Underwater physiol-
ogy, submarine habitability, human factors en-
gineering and aviation physiology are examples
of this type of research. The research goals in
these areas are related to improving the per-
formance of the biological component of their
weapon systems.

The Soviet Union also conducts biomedical
research in many other areas that affect their
military capability. There is continuing Soviet
interest in the recognition of emotional and
physiological stress by voice analysis. Battlefield
troops, pilots, submarine personnel and other
isolated individuals could be monitored by voice
analysis. The only constraints would be the
quality of voice transmission and the analytic
techniques.

Other areas of biological science research in
the Soviet Union are directly applicable to de-
veloping weapon systems. Research in behav-
iorial modification, biological warfare and
genetic engineering all have the potential to
result in the development of new and extremely
effective weapons.
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Behavior Modification: The Soviets are cur-
rently engaged in a number of research efforts
directed at modifying the brain, its activity and
ultimately the behavior of individuals and large
groups of people. Significant work in this
area —including psychosurgery, microelectrode
implantation, electromagnetic radiation, drugs
and physical methods for altering behavior —
has been conducted. The Soviets have political
and military goals for conducting behavior
modification research.

Biological Warfare: Since the summer of
1979, information has been obtained from a
variety of sources that presents strong circum-
stantial evidence of an inadvertent release of
anthrax bacteria from a highly secured military
installation in Sverdlovsk, in the USSR. The
available information and our technical analy-
sis point strongly to biological R&D activities
that exceed those one would normally expect
for biological warfare protection purposes. Fur-
thermore, we cannot discount the probability
that the Soviets have continued to pursue other
microbiological agents for possible development
and standardization as weapons of biological
warfare.

Genetic Engineering: The Soviet Union is
currently conducting extensive work in genetic
engineering, which is the ability to selectively
modify the composition of the genetic blueprint
(DNA) in order to engineer biological orga-
nisms to meet specific design criteria. Although
there is no work with genetic engineering being
done in the Soviet Union that is known to be di-
rectly related to biological warfare, there is in-
terest in this area. Soviet scientists are research-
ing genetic regulatory mechanisms, recombi-
nant gene vectors, recombinant gene stability,
and basic aspects of viral and bacterial genetics,
all of which have potential value for develop-
ment of biological warfare agents. Similar re-
search is, however, being pursued on a broader

scale in the United States and may serve as an
impetus for increased Soviet interest. Of
greatest potential benefit to the military is the
development of vaccines using recombinant
technology for troop immunization.

SPACE PROGRAM

The Soviets have a vigorous and constantly
expanding military space program. In the past
ten years they have been launching spacecraft
at over 75 per year, at the rate of four-to-five
times that of the United States. The annual
payload weight placed into orbit by the Soviets
is even more impressive — 660,000 pounds—ten
times that of the United States. Some, but by no
means all, of this differential can be accounted
for by long-life US satellites using miniaturized
high technology components. Such an activity
rate is expensive to underwrite, yet the Soviets
are willing to expend resources on space hard-
ware at an approximate eight percent per year
growth rate in constant dollars.

We estimate that 70 percent of Soviet space
systems serve a purely military role, another 15
percent serve dual military/civil roles, and the
remaining 15 percent are purely civil. The Sovi-
et military satellites perform a wide variety of
reconnaissance and collection missions. Military
R&D experiments are performed onboard Sovi-
et manned space stations, and the Soviets con-
tinue to develop and test an ASAT antisatellite
co-orbital interceptor.

The Soviets appear to be interested in and
possibly developing an improved ASAT. A very
large space booster similar in performance to
the Apollo program’s Saturn V is under devel-
opment and will have the capability to launch
very heavy payloads into orbit, including even
larger and more capable laser weapons. This
booster is estimated to have six-to-seven times
the launch weight capability of the Space Shuttle.

Soviet space research and development, test,
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production, and launch facilities are all under-
going a continuing buildup. The new booster
will be capable of putting very large perma-
nently manned space stations into orbit. The
Soviet goal of having continuously manned
space stations may support both defensive and
offensive weapons in space with man in the
space station for target selection, repairs and
adjustments and positive command and con-
trol. The Soviet’s predominantly military space
program is expected to continue to produce
steady gains in reliability, sophistication and
operational capability.

TECHNOLOGY TRANSFER

In addition to being the source of much of
the Soviet Union’s electronic and computer
technology and advanced manufacturing capa-
bility, the industrialized Free World, during the
past decade, has supplied the Soviet industrial
sector with billions of dollars worth of efficient
machine tools, transfer lines, chemical plants,
precision instrumentation and associated tech-
nologies. These goods and technologies have
unquestionably played a major role in the mod-
ernization and expansion of Soviet industry. Al-
though much of the technology embodied in the
Western equipment is known and understood
by Soviet technicians, the' purchase of such
equipment via long-term low interest loans has
enabled the Soviet Union and other Warsaw
Pact countries to achieve an industrial expan-
sion at a substantially faster rate than would
have been possible with indigenous resources.

In addition to the acquisition of Western in-
dustrial plants and equipment, the decade of
the 1970s has also witnessed greatly expanded
contact between the Free World and Soviet
scientists and engineers. The scope and depth of
their interest in the advanced and emerging
technologies is exemplified by the exchange
agreements that the Soviet Union has nego-
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tiated with the United States since 1972.

Bilateral S& T Exchanges: In 1972 the Sovi-
ets signed the first four of 11 agreements with
the United States dealing with cooperation in
the fields of science and technology. These 11,
now combined into ten agreements, have en-
compassed as many as 250 different working
groups and subgroups for the exchange of scien-
tists, scientific and technical information and
documentation, and joint research, develop-
ment, testing and exchange of research results
and experience.

Another mechanism of technology transfer
under seven of the ten agreements is contained
in a provision, “Article IV,” stating that both
parties encourage and facilitate the establish-
ment and development of direct contacts and
cooperation between agencies, organizations,
and firms of both countries. The majority of the
“Article IV” agreements are with the Soviet
State Committee for Science and Technology.
This is the unit charged with the responsibility
of coordinating technology acquisitions from
the West.

Student Exchanges: Student exchanges us-
ually occur under the aegis of a cultural
agreement. The student exchanges with the
Soviet Union and the East European commu-
nist countries are administered by the Interna-
tional Research and Exchanges Board
(IREX). The average Soviet student in such
exchanges is 33-to-35 years of age, possesses a
Candidate degree, roughly equivalent to a
Ph.D., and has about eight years of practical
experience, almost all of which apply to the
study and conduct of research in the hard
sciences or engineering. Further, the students
want to concentrate in the emerging tech-
nological areas, with many of these areas hav-
ing immediate military application.

In the senior scholar program, each side
sends a number of scholars for a total of 50 man



months per year. As with the student exchange
program, the Soviets tend to send scientists,
while the United States sends persons specializ-
ing in the arts, literature, and history. Until a
few years ago, most Soviets in this program con-
ducted very basic scientific research. Now,
nearly all of them propose to study in the
emerging scientific fields, with most of these
fields having direct and immediate military
application.

Inter-Academy Exchange: The exchange be-
tween the US and Soviet Academies of Science
makes available another mechanism of technol-
ogy transfer. The provisions of this agreement
permit the exchange of 12 scientists per year
(one month each) for the purpose of survey and
familiarization visits, and as many as 18 scien-
tists for periods of three to 12 months each for a
maximum of 88 man months per year.

Conferences/Symposia: The problem of tech-
nology transfer at conferences is one of addi-
tional concern. US companies use such gather-
ings to advertise the results of their work to
industry, government, and the academic com-
munity in the hopes of securing additional con-
tracts. The academic community uses confer-
ences and symposia for the presentation of ma-
jor papers. The government frequently uses this
media to advertise its requirements and to pro-
vide status reports. For whatever reasons, this
media makes available a wealth of scientific and
technological data that is probably not surpas-
sed by any other nation.

Unclassified Reports: All research reports
and studies conducted by, or for, the US
government are placed in one or more reposi-
tories. In defense, most reports and studies are
sent to the Defense Technical Information
Center (DTIC), where they are accessioned and
the classified documents stored. Such classified
documents are readily available to other
government agencies and personnel who have
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the requisite clearances and need-to-know.
They are also available to government con-
tractors who have established a valid need
through their contracting officer and possess
the necessary facilities and cleared personnel.
Unclassified reports received by DTIC are for-
warded to the National Technical Information
Services (NTIS) operated by the Department of
Commerce. These reports are available to any-
one for a very nominal fee.

The communist countries are some of NTIS’
best customers. Until their subscription was ter-
minated in February 1980, the Soviets purchas-
ed each of the estimated 80,000 documents en-
tering NTIS each year. The remaining Warsaw
Pact countries and individuals acting on behalf
of the Soviets still purchase from the NTIS.

Professional/Open Literature: For many
years professional and open literature has been
exploited for technology transfer information.
There is believed to be a great imbalance in the
value of such literature in favor of the commu-
nist countries.

The Soviets are seeking Western technology
and equipment by any and all means in their
quest for technological superiority. In the past,
Soviet weapon designers appeared to be some-
what constrained in the effectiveness of the
products they could develop by a limited tech-
nological base for specialized components.
Technology transfer affords them the oppor-
tunity to rectify such deficiencies. The vast
amount of information gained from the United
States saves the Soviets a considerable amount
of time and money by pointing out the fruitful
avenues of research and development.
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Provision of more complex equipment at
higher prices resulted in a nearly threefold in-
crease in Soviet arms sales in the period
1974-1980 in contrast to the previous 20 years.
Four major Arab client states accounted for
over 70 percent of the $37 billion in arms aid
during this period. Sales to India and Ethiopia
accounted for another 15 percent. Recent ex-
ports include such advanced systems as the
MiG-25 and MiG-23 fighters, the SA-6 and SA-
9 missiles, the Mi-24/HIND attack helicopter,
and the T-72 tank. Occasionally, these weapon
systems have been exported to important clients
before they have been provided to Warsaw Pact
allies.

Military Advisers: The dispatch of Soviet ad-
visers is a natural —and often required — com-
plement to the provision of arms and equip-
ment. In 1980, approximately 20,000 Soviet
military personnel were stationed in 28 coun-
tries, where they play a central role in organiz-
ing training and penetrating client-armed
forces. Heavy concentrations of advisers are
found in those countries with large amounts of
Soviet arms: Algeria, Libya, Angola, Ethiopia,
Iraq, Syria and South Yemen. Important mis-
sions are often headed by one or more Soviet
flag or general officers.

Since 1955, some 52,000 military personnel
from the less-developed countries have been
trained in the USSR and East Europe. Soviet
advisers are able to cultivate pro-Soviet senti-
ments, influence local military policies and pin-
point promising candidates for further training
and indoctrination in the USSR. The im-
portance the Soviets attach to the missions and
roles of military advisers is underscored by the
fact that a Main Directorate of the General
Staff centrally controls their operations.

Economic Aid: Selective economic aid often
follows arms sales in Soviet efforts to increase its
influence in the Third World. However, total
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Soviet economic aid is well below arms aid,
amounting to only $18 billion to 67 countries in
the last 25 years. The USSR has achieved a
number of important benefits from its small
economic assistance program, at a very small
cost to the Soviet economy. By concentrating on
a number of highly visible showcase projects
such as the Aswan Dam in Egypt, the Bokaro
Steel Mill in India and the Tigris-Euphrates
Dam in Syria, the Soviets have gained max-
imum political benefits.

The economic aid program has also resulted
in an expansion in Soviet trade with the nations
of the Third World. In 1955 total Soviet trade
with Third World nations was $260 million. By
1978 that figure had increased to $13.4 billion,
or roughly 15 percent of the Soviet total. An
added advantage of this trade was that much of
it was conducted in hard currency, which earn-
ed the Soviets funds with which they could pur-
chase needed Western technology. Additional
hard currency earnings from the nearly 33,000
Soviet economic advisers worldwide have grown
to over $100 million. Projects such as a gas pipe-
line in Afghanistan and an alumina plant in
Turkey exported needed raw materials back in-
to the Soviet economy, another benefit of the
aid program.

The economic aid program has also enabled
the Soviets to provide training for Third World
nationals in the Soviet Union. These trainees
have returned to their native countries and now
make up a considerable portion of the total
number of professional and skilled workers in
these nations. Roughly 31,000 students, mostly
from African and Middle Eastern nations, were
being trained in the Soviet Union in 1979. The
Soviets view their economic aid program as an
important tool for expanding Soviet influence
in the Third World.

Proxies: The use of proxy forces has sig-
nificantly augmented Soviet power projection
















































