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"':Ia --~ ... .. SCOPE NOTE 

This National Intelligence Estimate was prepared in response to a 
request from the Under Secretary of Defense, Research and Engineer
ing, for an assessment of Soviet prospects for military technology and 
R&D and of the relative US and Soviet standings in key military tech
nologies. The Estimate addresses: 

- The status and prospects of key Soviet technologies for the 
1980s. 

- The ability of Soviet military research and development to 
meet future military requirements. 

-The resources allocated to R&D for the 1980s. ; 

- Projected new military systems in significant mission areas for 
the 1990s. 

The Estimate does not describe systems that will reach operational 
status in the 1980s and form part of the total Soviet military capabilities 
for the 1990s. Soviet requirements and programs for the deployment of 
military forces, as well as projected Soviet military capabilities for the 
1980s, are described in other NIEs. The findings of those NIEs have 
been taken into account in our projections of Soviet systems for the 
1990s. The projections do not deal with the effectiveness of the individ
ual systems or with the contributions they will make to overall Soviet 
rnjl_itary capabilities. 

Sixteen technology areas have been identified as key to Soviet mili
tary weapons development and are addressed in this Estimate. Some 
important areas, such as electronic warfare and command and control, 
are not addressed, although communications for command and control 
systems are discussed. When we have not been able to see a direct 
connection between basic research and development of a key technol
ogy we have not related that research to projected future systems. 

Comparisons with US technology are used to provide be~chrnarks 
for the description of Soviet capabilities in key technologies and to show 
relative technological standings. Technology is only one input to mili
tary effectiveness, and no conclusion should be drawn from the 
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comparisons of technology in this Estimate as to cOmparative military 
capabilities. The relative status of US-Soviet technology is consistent 
with that used in the fiscal year 198l posture statement of the Under 
Secretary of Defense, Research and Engineering. 
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-~ .. -~ .. .. PREFACE 

The level of technology achieved in a country is important, but 
is not the sole determinant of its military capability. The philosophy 
of weapons design, the balance achieved between performance and 
quantity, and the avail.ability of technology in the field at the time 
needed are often more important than the level of technology incor
porated in a system. Hence a comparison of the status of military tech
nology in the USSR and the United States should not be presumed 
to indicate relative military capabilities, either present or future. The 
development and appropriate use of technology will, however, affect 
performance, producibility, cost, reliability, and maintainability of mili
tary systems. Also, in some instances the incorporation of new tech
nology may be essential to meeting military requirements. 

The 16 key technology categories chosen for treatment in this Es
timate are broad, and many of the categories are interdependent. 
Microelectronic advances, for example, will have direct impact on 
computers, signal processing, and electro-optic sensors; advances in all 
key technology areas involve production technology to some degree. 

One approach used to describe the progress of Soviet technology 
is to relate progress in technology to new systems requirements and 
projected performance. A second approach used is to provide analogous 
US achievements as a benchmark for comparison. Future prospects for 
relative US-Soviet standings in technology are based on simple extrapo
lations of past trends, modified by projected Soviet advances. There 
are inherent uncertainties in both approaches which may prove to be 

-:-significant. 

Projections of Soviet weapon ·systems of the 1990s are based on 
evidence of early R & D programs and on known or estimated Soviet 
system performance trends and also the availability of relevant key 
technologies, along with judgments of where in their R&D cycle the 
Soviets freeze the incorporation of available technology into systems 
design. We often do not have direct evidence, however, of Soviet plans 
for the incorporation of available technology that new performance 
may require. Further, the eventual outcome of a program in early R&D 
may not be clear even to the Soviets. 

s 8896o66fl lep Seerel 
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KEY JUDGMENTS 

The fundamental motivation for Soviet military research and 
development is to support the achievement of a military capability that 
competes with and surpasses that of the United States and its allies. 

The Soviets have established a military R&D program that is large, 
growing, and of high priority. In 1979, it probably accounted for almost 
one-fourth of Soviet defense expenditures-or almost 3 percent of gross 
national product-and one-half of Soviet expenditures for all R&D. 
Other key inputs to military R&D as well-such as the level of scientific 
and technical manpower and capacity at dedicated facilities-show 
steady long-term growth. Although economic growth is slowing, trends 
in the level of activity in weapon system R & D programs indicate that 
the resources devoted to R&D will continue to expand through 1985 · 
at least as fast as total defense spending, which is projected to grow 
at 4 to 5 percent a year. 

There is an alternative view 1 that military R&D cannot be isolated 
from Soviet work in pure science and civil R&D to the extent that 
it is in · this Estimate. According to this view, work in these fields is 
relevant to motivation- and goals, as well as to the resources that can 
be brought to bear on scientific .and technological problems the Soviets 
would like to solve. The resources that are described in the Estimate 
should be described in more precise terms in spite of the problems 
involved with Soviet figures. 

The Soviets have made and are expected to continue to make good 
progress in developing the technologies that we believe are key to their 
ruture military capabilities. The prospects and a few potential applica
tions of these key military technologies are summarized in table 1. The 
Soviets' progress is a result of extensive development efforts as well 
as continued success in acquiring technology from abroad. The Soviets 
have traditionally given high priority and devoted large amounts of 
resources to the acquisition and exploitation of information and hard
ware from the West. 

Acquisitions of foreign technology by legal, illegal, and clandestine 
means have had significant impact on the Soviets' capability in the 
key technologies, especially in microelectronics and computers. We ex
pect them to continue to devote a major effort to this process in the 
1980s. 

• 'The holder of this meco Is the Dlrector, 8ure4u of Intelligence and Ruearch, Department of State. 
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-~.-~ Key Technology .. ··-----------
Computers 

Microelectronics 

Signal processing 

Production technology 

Communications 

Directed energy 

Guidance/navigation 

Power sources 

Structural materials 

Propulsion 

Nuclear weapons 

·Chemical explosives 

Acoustic sensors (antisub
marine warfare) 

Nonacowtic sensors (anti· 
submarine warfare) 

Radar 

Electro-optical sensors 

• Feasibility uncertain 

TGS8996o(;J9H 

Table l 

Key Soviet Military Technologies: 
Prospects and Projected Applications 

PI'OSIWJCts for the 1980s Soviet Applications Proiected for the 1990s 

Increasing speed_ memory size; software problems Advanced command. control, l'nd communications 
for theater and strategic air defense 

Large-scale intecration by the early 1980s; Long-range air-to-air missile; around attack aircraft 
production difficuhie$ 

Strength in theory and optical processing; hard· Towed arrays for antisubmarine warfare; improved 
ware limitations 

Shortages in precUion machinery, automated 
manufacturing; cradual modernization 

lncreazed frequency range and bandwidth. em
phasis on reliability and security 

Multimegawatt ~ laser, improved 
pointing and traclioc accuracy 

Improved correlatioa techniques and conventional 
accelerometers and CYTOS 

avionics for air superiority aircraft 

Enhanced neutron warheads; improved air superior
ity aircraft 

Advanced stratecic and theater systems for command, : 
control and communications 

Improved ground-based air defense laser; space-based 
laser .anti.satellite system 

New weapon system for Typhoon ballistic missile sub
marine; solid-propellant ICBM 

Continued multifaceted R&D, including nuclear Ground- and SPace-based lasers; global nava 
and magnetohvdrodynamic sources communications 

Good in large structure fabrication; increazed use T-80 tank follow-on; larce space shuttle 
of composites 

Strength in rocket and nuclear propulsion; dif· Large space shuttle; new class' of attack submarine 
ficulties in large rocket engines; advances in solid 
propellants 

Good caoabilitv; t:mpbam on enhanced radiation Enhanced neutron warhead artillery rounds 
and transplutonics 

Excellent capability; advanced work in hydrogen· Improved self·propelled artillery 
free inorganic explosives 

Limitations in towed arrays; new low-frequency 
sound sources 

Continued R&D on optical, Infrared, and radar 
detection 

Continuing strength in over-the-horizon. real· 
aperture. and millimeter-wave systems 

Good progress in line and matri• arrays; adaptive 
optics control 

4 
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Active, low-frequency sonar; long-range towed arrays 

Air· and space-based submarine wake detectors • 

New surface-to-air missile; improved Moscow ABM 
system 

Advanced multipurpose space station; improved heli· 
copter gunship 

SEORE::f 
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· The current US-Soviet relative status and trends in the key tech
nologies are shown in table 2. Significant Soviet advances are expected 
in most technologies and the Soviets probably will improve their overall 
relative standing through the 1980s. We do not expect these changes 
in relative standings to be dramatic, however. In the four technologies 
t)Jltfwe consider to have especially broad impact-production tech
nology, computers, microelectronics, and signal processing-we do not 
expect the Soviets to reduce their lag. Fundamental changes would have 
to take place in their centrally directed management techniques and 
their technological base for rapid advances to be made in these four 
technologies. Such fundamental changes are unlikely. 

There is an alternative view 2 that, in addition to significant ad
vances by the Soviets and improvement in their overall relative standing 
in key technologies, they are likely to improve their relative JX>Sition 
in the four broad impact technologies as well. This view is based on 
the fact that, in these four technology areas, the Soviets have achieved 
steady progress relative to the United States over the past 10 years, 
on an assessment that present trends are toward narrowing the gap, 
and on· projections of futur,:! Soviet military policy that is expected to 
call for an increase in high-technology systems. It further holds that, 
in areas which the Soviets consider important to their military goals, 
Soviet advances-both absolute and relative-are likely to occur. 

The Soviet military R&D management system is characterized by 
continuity in funding and personnel, strong centralized authority, and 
the direct involvement of top leaders to assure responsiveness of the 
defense bureaucracy. It is most effective for conducting high-priority 
programs such as major aerospace and armor systems R&D. The R&D 
management approach is not well suited, however, for administering 
programs of secondary priority-especially those involving many or
ganizations and cutting across many bureaucratic lines-or for pro
grams requiring successful coordination of diverse and interactive tech-: 
nical disciplines, such as those involved in microelectronics. Despite 
impending leadership changes in the USSR, we foresee no fundamental 
change in its R&D management system over the next decade. 

Soviet strategy in military R & D involves two major themes. The 
principal theme has been the controlled introduction of evolutionary 
advances in technology to fulfill evolving military requirements. This 
theme has sometimes made innovative use of technology, often of tech
nology inferior to that of the West. It avoids excessive demands on 
either the production or technology base and provides weapons that 
can be maintained and used by troops possessing moderate technical 

• The h.olderr of thl.s O(eU) ore the Director, De/erue Intelligence N:enct~; the Aufatont Qdef of Staff 
~ Il'tfelltgena, Devartr=nt of the Mmv; and the Director of Intelligence, Heodquorterr, Manne Corps. 
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Table 2 

Relative US-Soviet Current Status and Trends 
in Key Military Technologies • 

Key Technologies 

Computers 

Microelectronics 
(includes production technology) 

Signal processing 

Production Technology b 

Communications 
{for command/oontrol) 

Directed energy 

Guidance/ navigation 

Power sources 

Structural materials 

Prooulsion 

Nuclear weaoons 

Chemical explosives 

Acoustic sensors 
{antisubmarine warfare) c 

Nonacoustic sensors 
{antisubmarine warfare) 

Radar 

ElectrCKJptical sensors 

Arrow iadicetes trend 
~ USSR pining ground 
____.. Equal rates o£ advance 
~ USSR losing ground 

USSR lags US 

10 

t-F-: 

r- r-

Years 

~ r-

Cannot determine 
status and trends 

USSR leads US 

-~ 10 

!. 

• Follocolng Is an alternative ote:o of the Dtrector, Deferue lnteUigmce Agencv. llXth respect 10 the c:ompartwru 
made in tht.s talk: Sound judgmenu of the rel4ttoe leoels of mtlttanlu meaningful technologv cannot be ccnoeued 
in tuch a nmplified table. Although the Intelligence Communi! (lis not well equipped to render US-Soulet compart· 
~ons. if Juch compart.sons are to be included tn thu NIE, theu 1hould, at a minimum. include compa..Uons of 
applied as well as basfc technologv to provide the ruder a better perspective on Sooiet mtlitarv technologv and 
on the rerolu of the Sootet approach to milltaru technologv and R&D. A tabk tllustrattng tht.s more c:ompreheruioe 
approach Is tffooided bv the holder of this oiew at tabk 2A. Talk 2A repruent1 a comparattoe analurls prepared 
bv the De/erue lntelltgmce Agencv wtng all aoailable tnteUigmce rewurce~ and taking into aa:ount nmt/4r con· 
tract coork performed /or the Under Secretaru of Deferue, Reuarch and Engineering (USDR&EJ. Support for 
the Judgmenu In talk 2A Is prooUkd 4n the EIUmate tnt. 

b There is unoertainty concerning trends in this technolocv. 
c The Director, Bureau o/lntelligmce and Ruearclc, Department of State, believeJ that, tn fact, Soviet acoustic 

ASW technologv wtlllag further and further behind US technologu in this area. 

SESR&r 
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Table 2A (Continued) 

Key US-Soviet Technology Comparisons 
Current Status and Trends 

Years To 
Sovlel uad Close Cap 

10 Trend (US) or USSR 

-· -XI .. ~ ... -.... -.... 

.... -.... 5-7 

.... 5-7 

.... 5-10 

XE .... -..... -.... -
X ....... -

....... -
........ -..... -
.... 5 
..... (5) 
..... (5} 

D ...... (10) - (5) - (5) ·- --...... 5 
..... -
·-·· s 
....... 5 

..... -.... -

.... -
··-· -
..... -- -- -- (3) 
...,_ 3 - 3 - 3 
.... 2 
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Comments/E..eeotlons 

Sovlds t~:~¥<' rovitd many Wntem allovs: they have shown some oricinallty but re~Nin '"""""""'I 
on Wnh'tn ,...,....rch ~CC11mplishmenU. Sovids eatehlnt up with US In fracture meehank ... 1•-"" 
metollur~y. •••t •·•sllnl of su~ralloys. 
Soviets h•v~ •t.>t>arrntlv devdo~ oHective lank armor based on steel and coramic romt•"lthnll. 
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·skills. The resulting weapon systems often have had a limited range 
of applications; however, the Soviet approach is to field multiple sys
tems, which cover the spectrum of desired performance. This theme 
has resulted in the fielding of large quantities of weapons, and the 
subsequent introducti9n of incremental modifications to improve their 

·~ :i)erformance, benefiting from field experience, evolving technology, or 
changing threat perceptions. 

The secondary theme in Soviet R&D has been a willingness to 
accept the higher risk and costs required to develop new types of weap
ons based on advanced techn(!logical concepts. This theme emphasizes 
designs that are critically dependent on the development of new tech
nology or the successful use of unproven technology. This approach 
was apparent in the development of the USSR's first ICBM and nuclear 
weapons, in the Soviets' more recent construction of titanium hull sub
marines, and in their recent developments in laser weapons and armor. 
Despite their long-term commitment to this R&D approach, however, 
the Soviets still have critical requirements, such as in strategic defense, 
for which neither the USSR nor the United States has found advanced 
technological solutions. 

The features of Soviet R&D strategy are not expected to change 
radically in the future. Most new Soviet systems will probably be based 
on evolutionary improvements in the types of systems now in service. 
The Soviet R&D process has been largely successful over the last several 
decades and has acquired considerable momentum. Also, steady ad
vances in key military technology in the 1980s will probably provide 
for significant new performances, which we project for the 1990s. We 
expect the Soviets to take full advantage of the opportunities for new 
evolutionary performance that their maturing technology makes avail
able. 

We expect the Soviets to place increased emphasis on advanced 
7 ·technological solutions in their R&D. They have applied this approach 

when advanced technology was needed to satisfy a critical requirement. 
that the evolutionary approach could not meet; when the growth poten
tial of a family of systems had been exhausted; and when, for either 
case, technology had matured enough to make new approaches tech
nically feasible. As their technology advances, we believe the Soviets 
will see increasing promise in and may be able to determine the fea
sibility of advanced technological solutions for longstanding require
ments. There will probably also be increased activity devoted to 
advancing the technological state of the art and to developing a broader 
range of technical options. For initial development of new concepts 
the Soviets may create-as they have in the past-ad hoc R&D man-

11 
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agement structures outside the existing R&D organizations responsible 
for evolutionary R&D. 

There is an alternate view that the existing Soviet R&D estab
lishment is both more functional at internally developing new tech
nologies and more resistant to reorganization than the above judgment 
suggests.3 

We expect the numbers of new or modified Soviet systems reacb
ing operational status into the 1990s to remain near historical levels, 
some 200 in each of the. past several decades. Some of the new Soviet 
systems will incorporate the advanced technological theme. A selection 
of systems projected in significant mission areas for the 1990s is shown 
in table 3. 

The chances of technological surprise-the unexpected appearance 
of militarily important advances in technology-will probably increase 
significantly through the remainder of the century. Soviet technology 
advances will make more R&D options available to the USSR, and the 
guideposts of US experience probably will become even less useful to 
the Intelligence Community as an aid in. understanding future Soviet 
activity. 

• The holkr-of thg mew u I he Director, Bure4u of Intelligence and Ruearch, i>q)art~t of State. 
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Table 3 

Selected Soviet Systems Projected for IOC in the 1990s 

Svstem/Concel)t 
·-=- . :.~ ... ·t 

air JUperiority aircraft 

J 
New weaoon system for Typhoon 
ballistic missile submarine b 

Modernized theater command, control. 
and communication systems (widc
JPread deolovment) 

New class of attack JUbmarine 

T -80 tank follow-on b 

Advanced space station (permanently 
manned) b 

Space-based laser antisatellite system 

Improved Moscow ABM system 

Enhanced neutron warheads (for artil- · 
lery r~nds) 

Air- and space-based submarine wab 
detectors {feasibility has not been 
established for these concepts) 

Potential 
New Performance 

Projected High l"robability of OccwTeoee 

Advanced lookdown/Jhootdown; pos

sibly control configured 

Accuracv (CEP) of 500-600 meters 

Versatile survivable equipment, auto
mated control system 

Improved d.ay/niaht. ~try 
mobility; armor protection 

Pennanently manned, multimissioo 

Projccted Medium Probability of OccwTeoee 

Multiple t.araet capability 

Reentry vehicle discriminatioo. Im
proved waet-bandlin& capability 

Projected Low Probability of Occ:urreoee 

Broad-area antitank weapoo (limited 

collateral danu&e) 

Broad-area search (if concept feasible) 

• Key technolotn" available for systems development. 
bMay reach initial operational capability In the late 1980s. 

13 
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lev Tec:Jmolocy • 

Materials. cuidaooe. comouters. mlcro
eledrooics 

Computers. cuid.anee/navi&ation, ma
terials 

Microelcc:tronia computers, produc
tion communication 

Productioa. materials, propulsion 

Sensors. materials 

Directed eoercv. power sources 

Productioo 
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DISCUSSION 

I. THE SOVU~~-AAILITARY R&D PROCESS 

A. The Soviet Organization for Military R&D 

1. The military has top priority in the competition 
for Soviet research and development resources. This 
priority and the extensive management controls ap
plied to military R&D, including establishing realistic 
performance requirements and delivery schedules, 
have been instrumental in mobilizing resources to sup
ply the military with a steady stream of new weapons. 
During each of the decades of the 1960s and 1970s, 
the Soviets brought more than 200 new or modified 
weapon systems to operational status. 

2. Over this period the Soviets have built a sizable 
and growing' permanent military R&D establishment 
concentrated in the nine defense industrial ministries. 
Five of these ministries have large design bureaus that 
serve as the general contractors for developing mis
siles, aircraft, ships, radar, and armored vehicles. The 
other four ministries supply such components and 
subsystems as nuclear weapons, conventional ammuni
tion, communications equipment, and critical 
radioelectronic components and instrumentation. 
Collectively the defense industrial ministries are pro
vided with the best facilities, can attract the most 
qualified personnel, and are assured of continuing 
financial and material support. 

3. The military consumer and defense industrial 
producers have"cto~ relations with the leadership. The 
party and the Defense Council-chaired by the party 
general secretary-follow major weapon development 
and rely on an extremely powerful management or
gan- the Military-Industrial Commission (VPK)-for 
continuous oversight. The VPK oversees the entire 
development process-ranging from coordination and 
documentation of weapons (R&D requirements) 
through assurance that production schedules are being 
met. Substantive inputs to the Defense Council are 
provided by officials from the Ministry of Defense, 
the General Staff, the Soviet military services, and top 
officials from the defense industry. The military estab
lishes weapon requirements and directly influences 
and monitors R&D by posting highly qualified rep-

~ .r 
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resentatives in weapon design and production facili
ties. As a consequence of its priority and high-level 
oversight, the defense industrial sector has been -
largely insulated from the difficulties affecting the 
Soviet economy. The network of organizations man
aging and performing military R&D is depicted in 
figure I. 

4. The military also relies on the civilian Academy 
of Sciences and educational research establishment for 
advancing basic science and on civilian industry for 
R&D and the production of certain materials, compo
nents, and subsystems. The State Committee for Sci
ence and Technology (GKNT) coordinates overall So
viet science policy, manages large civilian R&D 
programs, and manages Soviet foreign technology ac
quisition efforts. The military influences the direction 
of basic research by concluding contracts with the 
Academy of Sciences and Ministry of Higher and 
Specialized Secondary Education, and by working 
through the leadership to affect the allocation of state 
budget funds for basic research. Military control of 
civilian industrial participants in a weapon pro
gram-application of VPK directives and stationing of 
military representatives-is the same as for defense 
industrial participants. 

5. The Soviet system is defense dominated and the 
military sector, substantially insulated from most of 
the organizational and resource constraints of the civil
ian economy, is able to outperform significantly the 
nonmilitary sector. The Soviets maintain a captive, 
continuously operating military R&D and production 
capability, which, though not independent of Civilian 
industry, is less subject to the economic and bu
reaucratic impediments that hamper the nondefense 
sector in a centrally planned economy. In contrast to 
that of the United States~ the Soviet approach neither 
must rely on nor is able to derive substantial support 
from a strong civilian R&D base which advances the 
state of the art on its own initiative. 

6. There is an alternate view • that the preceding 
paragraph overstates the difference between the 
performance of the military and the civilian sectors 
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Figure 1 
R&D-Related Organizations in the Soviet Party and Government Structure* 
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of the Soviet economy, and the extent to which the 
military sector is insulated from the problems of the 
economy as a whole. Defense production depends to 
a large extent on civilian sectors of the economy such 
as chemicals and metallurgy. Moreover, a large por
tion of the we~~ design and production activity is 
governed by the same rules and incentives as civilian 
production. These, in turn, produce economic and bu
reaucratic impediments which are only partly over
come by the periodic intervention of the Soviet lead
ership in defense matters and by the deference 
accorded military production ·by the operating plan
ners and managers. 

7. Soviet civilian R&D and elements of the Acad
emy and educational establishment experience certain 
deficiences in manpower and material resources. 
Moreover, the complex plan, supply, finance, and 
incentive regulations that govern civilian R&D man
agement have not been effective in orienting the R&D 
establishment to the needs of the consumer. 

8. Diversion of R&D resources to the military slows 
the rate of purely civilian technical advance and, in 
turn, affects productivity in the civilian sector. In the 
1980s Soviet economic growth will be increasingly 
dependent on improving productivity, but there is lit
tle evidence for a future slowing in the growth of mili
tary-related R&D. Indeed, the increasing sophistica-

. · · tion of Soviet weapons means that the military will 
furthe r pursue basic science and use a growing variety 
of materials and components developed in civilian in
dustry. 

B. Weapon Design Philosophy and Plan and 
Program Ma11.agement 

9. Over the last three decades the Soviets have pur
sued two basic themes in weapon design. Their first 
strategy ·calls 'for evolutionary upgrading of weapon 
quality through the gradual introduction of new tech
nology. In line with this strategy, they have developed 
weapon design practices that stress commonality of 
components, reliability in the field, and adequacy in 
mission performance. This policy has yielded weapons 
capable of being produced and deployed in large 
numbers at acceptable cost, in a timely fashion, and 
at reduced risk. This policy has reduced the demands 
on the technology and manufacturing bases, but may 
contribute to long periods between achievements in 
the laboratory and availability to the weapon designer. 
This strategy ~x'&cted to remain dominant. 

TO& 899& SfJ/1 
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10. The secondary theme in Soviet R&D has been 
a willingness to accept the higher risk and costs re
Quired to develop new types of weapons based on ad
vanced technological concepts. The Soviets probably 
will place increased emphasis on this theme. In the 
past such designs were pursued when the evolutionary 
approach was deemed inadequate to meet changing 
threats or doctrinal requirements, when the growth 
potential of a family of systems had been exhausted, 
or when a concentrated R&D effort created new tech
nological opportunities. The Soviets have achieved a 
technology level where they are expected to be more 
willing to pursue advanced technological approaches 
which entail greater risk than the evolutionary aD
proach but which hold greater promise of meeting 
their performance objectives. Where entirely new 
weapon concepts are involved, falling outside existing 
design bureau capabilities, the Soviets may form-as 
they have in the past-ad hoc organizations for proof 
of feasibility, but this will be followed by appUcation 
of more traditional administrative mechanisms.. 

11. Soviet five-year plans and the more elaborate 
annual plans are used to manage R&D and production 
activity. The plans are formulated at at least three 
levels-national, ministry, and R&D and production 
facilities- with assignments becoming more detailed 
as they are transmitted to lower levels. The Soviets 
now are concluding the preparation of the 11th 
Five-Year Plan, covering the 1981-85 period. By now 
the Soviet leadership probably has established the ma
jor guidelines for defense and defense indwtrial devel
opment through 1985, and thus will have begun the 
process of formulating specific plan assignments for 
industry. Although there is an aversion to major 
changes, plan targets can be and are modified fre
quently after they have been established. . 

12. Major weapons development programs normally 
take six to 12 years from initiation to initial oper
ational capability (IOC}, depending on the complexity 
of the weapon system. A series of VPK decisions is 
used to manage the program (see figure 2}: 

-The first specifies assignments for draft design, 
technical design, and prototype manufacture, 
as well as the testing, preparation, and manu
facture of new types of materials and produc
tion machinery. 

-The second identifies series production plants 
(both system and components), sets production 
levels, and continues development work 
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Figure 2 
Chronology of Soviet R&D Decision Points and Design Activities 
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through pilot model production (full-scale en
gineering development). 

-The third, made after the prototype is sub
jected to a lengthy series of test and validation 
procedures, specifies numbers and types of 
weapons to be deployed. 

-~-.r 

These weapo~~uisition stages reflect the Soviets· 
preference for incorPOrating proven technology and 
incremental advances in their weapon systems. The 
Soviets apparently make a commitment to single con
cepts and designs early in the process. The initial 
requirement outlines a single concept and calls for sin
gle or multiple designs. 

13. The first VPK decision represents a national 
commitment, although the resources necessary to im
plement the program are not authorized until the 
complete design i.s formalized and received. The sec. 
ond VPK decision-authorizing production prepara
tion and assimilation-reflects the frequent separation 
in the USSR between design and experimental orga
nizations and those performing series production. The 

third VPK decision authorizes series production and 
deployment. 

C. Critical Aspects of Soviet R&D Organization 
and Management 

14. The assignment of clear priorities, strong cen
tralized management, and organizational stability and 
continuity in military R&D facilitate the prosecution 
of high-priority weapon programs. These same fea- ·• 
tures often can hinder performance in other areas. 
Table 4 summarizes features of Soviet R&D manage
ment and presents some of the resulting implications 
of this R & D approach. 

15. The Soviet military R&D management system 
has been highly successful in managing high-priority 
military programs such as the development of major 
aerospace systems and armored vehicles. Programs can 
be authorized rapidly and funds committed for ex
tended periods of time. Long-term personal contacts 
between leadership elements such as members of the 
Politburo and Defense Gouncil and primary weapons 

Table 4 

Implications of the Typical Soviet Military R&D Management Style 

Characteristic 

Stability and Continuity 

Strong Centralized Management 

High Priority for Military R&D 

't'CS 8696 SQ/l 

Observations Implications 

Continuity in fundin&. management. and design Greater dficieoey lD some I)I'Oitr&mS 

teams 

Long-term, close relationships between leadership 
and weapans developers 

Formal program olans and techniQues 

Pmvides mariagen with simole decision 
criteria 

Promotes entrenchment, secrecy, and striving for 
self-sufficiency l.mOII& people and organizations 

Resistance to change, unorthodox approaches 

Can oven:ome resistance to change in selected 
programs 

Acquisition process Is responsive to 
too manacement 

Maior weapon programs are effectively oontroUed 

Lara:e number of programs that underpin overall 
military R&D not adequately controlled 

Military assured 5uHicient Quantity o£ high-qual· Production coals are usually achieved on schedule 
ity resources 

High-level attenti<ln 

19 
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ReduOt"S resources available to civil sector 

Factor contributing to Ia& in economic crowth and 
overall technological procras 
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developers permit close monitoring of R&D program 
performance and rapid program response. The com
bination of formal plan and program techniques and 
informal measures enables Soviet leaders to make clear 
assignments of priority to large projects. This allows 
managers at all levels to app]y simple decision rules 

-~n,;.esource allocation questions. In high-priority areas 
the Soviets encourage and enforce program fulfillment 
by maintaining centrally administered reserves to 
meet unforeseen developments, and by creating spe
cial financial and professional incentives and special 
authorizations for acquiring supplies. 

16. This management system is generally not well 
adapted, however, for administering programs of sec
ondary priority, those involving many organizations. 
or those which cut across bureaucratic lines. The high 
priority accorded major programs means that remain
ing projects may be deprived of essential resources. 
The ability of high-level management to scrutinize 
only a limited number of programs means that 
projects of secondary import must rely on inefficient 
bureaucratic distribution mechanisms to acquire 
resources--often of inferior quality. Soviet organiza
tional insularity, secrecy, and tendency to strive for 
self-sufficiency lead to major difficulties when the 
cooperation of many organizations is required on com
plex programs in other than major weapons areas. 
Moreover, the common institutional separation of re
search, design/ development, and production establish
ments fosters redundancy of effort and retards the 
rapid assimilation of new technology. Finally, al
though Soviet five-year plans and long-term programs 
are sources of program continuity and stability, they 
also restrict flexibility and create aversion to major 
change. 

- . l1. The management controls applied to high prior
. ity weapon programs overcome many of the problems 
endemic to Soviet centralized planning and manage
ment. Areas requiring continuing incremental advance 
in a number of mutually supportive technologies, how-

. ever, suffer under the Soviet management approach. 
For example, in spite of qualified personnel and mas
sive infusion of resources. the Soviets continue to lag 
the West in design and production of microelectronics 
components. 

18. There is an alternate view• that the discussion 
in the two previous ~>aragraphs and table 4 may be 

• The holden of this oktD lire the Dlreclor, Dt:/t:rl# lntel/lgma 
Agencv. and the Dlreclor o/lnteUigmce, H~. M4rlflll 
~-
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misleading in that the management deficiencies 
identified therein apply primarily to low-priority 
civilian R&D programs rather than to military pro
grams. All military programs-not just those of the 
very highest priority--enjoy a special status in the 
planning, resource allocation, and management proc
cess, and arc accorded favored treatment, which helps 
to insulate these projects from most of the organiza
tional and management problems that pjague the civil
ian sector. As a result, while competition for resour.ces 
also exists in the military sector, even military pro
grams of lesser importance are favored over civilian 
programs in the competition for searcc resources. For 
example, military· projects are accorded special treat
ment by the national supply organizations. Military 
supply requests are filled first and requesters with 
military contracts are assigned the most reliable and 
best equipped supply firms. This helps to insulate mili
tary projects, including those of secondary importance, 
from the chronic supply shortages that trouble the less 
favored components of the economy. The high-level' 
commitment to defense also serves to ameliorate much 
of the organizational insularity and problems involved 
in coordinating military programs of all priorities that 
cross organizational lines. And, finally, the powerful 
position of the Ministry of Defense as customer helps 
to blunt many of the incentive problems that are a 
major source of inefficiency in the civilian economy. 
Quality control is a case in point; the in-place and 
powerful military representative teams effectively en
sure that products, even those of secondary impor
tance, are delivered on time and meet the military's 
quality specifications. 

D. Prospects for Change in the 1980s 

19. The fundamental character of military R&D 
organization and management is not expected to 
change over the next decade. Major weapan program 
management already is higbly effective, but, else
where, gradual and cautious tinkering with the admin
istrative mechanism likely will continue. The party 
probably will attempt to institute measures that will 
allow it to exercise greater high-level direct control 
of the economy. 

20. Grappling with the critical problem of relatively 
slow movement of new technology from the labora
tory into production will mean continued industrial 
reorganization merging R&D and production estab-· 
lishments; further stress on direct contracting; tying 
R&D bonuses and other perquisites to the effective
ness of new technology in production; and improved 

L_~--------------------------------------------·-------------------------~ 
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dissemination of technical information. Acquisition of 
foreign technology to compensate for domestic tech
nical deficiencies will continue as a major J)rogram 
and yield considerable benefit, but hard currency 
shortages and other factors may require greater 
self-reliance on the part of the Soviets. 

21. Althou·~· {fifficult to predict, we believe a 
post-Brezhnev leadership would not institute a mark
edly different approach to R&D planning and man
agement. This view is based on the apparent absence 
of significant R&D policy disagreement in the current 
collective leadership and on the entrenched position 
of the large R&D bureaucracy. Nevertheless, past 
leadership transitions have resulted in some abrupt 
and extreme shifts in the administrative mechanism. 
The impact on military R&D can be especially pro
nounced because of the extensive interest and involve
ment of top leadership elements. 

22. We believe that economic problems will not 
substantially threaten the position of the military in 
resource allocation or lead to major change in the 
administrative mechanism. The military, .the VPK, 
and the defense industrial ministries are in a strong 
position to defend their interests against any fun
damental changes would pose a challenge to their en
trenched power. 

II. MILITARY R&D RESOURCES 

A. Past Trends 

23. Since 1965 spending for military R&D in con
stant 1970 rubles is estimated to have accounted for 
about half of all Soviet R&D expenditures. Military 
R&D has taken on the average about one-fifth of So
viet spending for defense, and about 2 to 3 percent 
of Soviet gross--national product (GNP). Military R&D 
exr;>enditures have grown more rapidly than Soviet 
spending for civilian R&D, have been the most rapidly 
growing category of Soviet defense spending, and have 
outpaced overall Soviet economic growth. Thus, while 
defense spending has accounted for a roughly constant 
11 to 12 percent of Soviet GNP • since 1965, military 
R&D has consumed an increasing share of Soviet de
fense spending. In 1979 military R&D expenditures 
probably accounted for almost one-fourth of Soviet de
fense expenditures and almost 3 percent of GNP. 

· 24. To compare the size and growth of US and So
viet military R&D activities, we have estimated what 

•This estimate reflects the definition o£ defense spending used 
in the United S~ ~ . 
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the Soviet activities would cost in constant 1978 dollars 
if they were carried out in the United States. In 1968, 
US outlays for military R&D were approximately 
one-third larger than the estimated dollar cost of So
viet military R&D activities. Thereafter, US outlays 
declined in real terms until 1976, when they began 
a moderate increase. The estimated dollar cost of So
viet military R&D activities, in contrast, increased 
steadily. In 1978 the estimated dollar cost of Soviet 
military R&D was almost 85 r;>ercent greater than US ·• 
military R&D outlays. These figures, however, do not 
measure the comparative effectiveness of US and So
viet military R&D spending and should not by them
selves be interpreted as indicators of relative Soviet 
and US accomplishments. We are not able to make . 
a similar comparison of the dollar cost of Soviet and 
US civil R&D activities, although we recognize that 
some of these activities may affect military R&D, 
particularly in the United States. 

25. Our estimates of Soviet military R&D expen
ditures are based on highly aggregated SOviet statistics 
and only a small number of intelligence reports. They 
are subject to considerable uncertainty but are, how
ever, consistent with our physical evidence of Soviet 
military R&D activities and we believe them to be 
indicative of the magnitude and trend of Soviet mili
tary spending. 

26. An examination of the resource inputs to mili
tary R&D programs shows that the Soviets have stead
ily increased the resource base committed to military 
R&D. We believe that this approach, in conjunction 
with an analysis of the outputs of the R&D process, 
best portrays trends in the level of weapon system 
R&D activities, identifies shifts in Soviet military R&D 
priorities, and reveals the strength of the Soviet 
commitment to military R&D. 

27. Total Soviet manpower employed in civil and 
military R&D , has been growing at more than 4 
percent a year; employment in those o~nizations 
conducting military R&D has probably grown even 
faster. In the mid-1970s the Soviets probably em
ployed at least 1.5 million people in military R&D 
or about half of the manpower working on R & D in 
the USSR. More than 80 percent of these worked in 
facilities subordinate to defense industrial ministries. 

28. There has been a steady increase in floorspace 
at many of the major Soviet defense R&D establish
ments. In Soviet aerospace R&D, for example, 
floorspace has increased at an average annual rate of 
about 5 percent since 1965. For the Ministries of A vi-
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ation Industry and General Machine Building most of 
the major research facilities have been identified and 
measured. In these ministries, from 1963 to 1978, 
floorspace grew at average annual rates of about 4 and 
6 percent, respectively. In other areas, a sample of 
~0 major Ministry of Shipbuilding Industry research 
·• and development facilities shows an average annual 

rate of growth of about 3 percent during the same 
period. Soviet nuclear weapon R&D floorspace grew 
at an average annual rate of about 4 percent between 
1965 and 1977. In general, floorspace seems to be 
growing fastest in facilities developing advanced sys
tems dependent on electronic subsystems, such as mis
siles, and in emerging technologies, such as lasers, 
where the basic R&D structure is still being estab
lished. 

29. The Soviets appear to have supplied their R&D 
establishment with adequate facilities and manpower, 
but their work has been handicapped by a general 
shortage of equipment resources, especially in the area 
of high-quality technologically advanced precision in
struments. Shortages exist despite the priority ac
corded facilities engaged in military-related R&D. 
The scarcity of Soviet-made equipment stems from 
production deficiencies, and has led the Soviets to rely 
on Western suppliers for many types of equipment. 
For priority projects the Soviets allocate hard currency 
for the purchase of Western equipment, but there is 
fierce competition for such funding and the process 
is time consuming. 

30. Systemic pressures have affected resource alloca
tions as well. Soviet R&D philosophy, procedures, and 
general level of technology have played a part in the 
steady expansion of resources devoted to military 
R&D. The Soviet evolutionary style of development 

-relies on a series of incremental steps to _achieve de
sired military capabilities; it favors military systems 
designed for single missions, requiring a large number 
of product lines to cover the mission spectrum. This 
R&D style requires that design teams and supporting 
workers be continuously employed turning out a 
steady stream of improved systems. 

31. Analysis of the principal output of the military 
R&D establishment-the number and type of new or 
modified weapons designed for the forces-can be 
employed as an indicator of level of effort. Although 
the time required to develop or modify weapons varies 
considerably, the rate at which new and modified sys
tems have reached IOC has shown remarkable stabil-

~ity. During each five-year period since 1960, the Sovi-
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ets have completed development of some 110 to 120 
systems. The increasing complexity and improved 
performance of Soviet weapons have required increas
ing allocations of resources to maintain the constant 
number of systems developed by the R&D establish
ment. 

32. Data on Soviet expenditures for R&D are not 
available on a program-by-program basis. Some gen
eral appreciation of the relative shares allocated to key 
weapon system categories can be gained, however, by 
comparing the complexity, the amount of innovation, 
and the development time of each weaPOn system pro
gram. Aircraft and offensive missile programs have ac
counted for about half of the total military R&D effort 
since 1960. Defensive missile R&D programs have ab
sorbed about 10 percent of the total, although their 
share was somewhat higher during the late 1960s. Sub
marine programs and ship programs have each taken 
about 10 percent of the total, but we believe the share 
devoted to surface ship efforts is rising slightly. Devel
opment of space launch vehicles and spacecraft for 
military applications has accounted for roughly 10 to 
15 percent of the total. Evidence on ground forces 
R&D is sparse, but, judging by the flow of new weap
ons into the forces, we estimate that these programs 
have absorbed about 5 ·percent of the overall effort. 

8. Prospects for the 1980s 

33. We believe that resource allocations to military 
R&D will continue to grow in the 1980s as a result 
of the strong commitment made by the Soviets to a 
vigorous military R&D effort. Primarily because of 
demographic trends, Soviet overall scientific man
power will grow less rapidly than the 4-to-5-percent 
rate of the past. Difficulties facing the Soviet economy 
will precipitate a review of all major resource alloca
tion decisions, including those relating to defense. The 
resource requirements of defense in general, and R&D 
in particular, however, will ·almost certainly retain 
their favored position, although at an increasingly 
greater cost to the Soviet system as a whole. 

34. Attempts to remedy the military problems 
which we believe are of greatest concern to the 
Soviets-those involved in correcting deficiencies in 
their low-altitude air defense and submarine detection 
capabilities, for example-will require costly, high
technology approaches. Both continual upgrading of 
current weapons and the development of new systems 
will be required. Large numbers of new defense pro
grams along with subsequent modifications to th~ 
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resulting systems will be the focus of Soviet military 
R&D activity for the rest of the century. 

35. We have identified more than 50 new or modi
fied aircraft, missile, ship, tank, and military space sys
tems in test or sea trials. We have also identified about 
50 additional p~~ms in the pretest or oretrial stage. 
Beyond these systems, we believe there are a great 
many more olanned for the 1980s. In addition to the 
100 or so systems already identified, we know that 
many modifications to existing systems scheduled for 
comoletion in the 1980s are not yet under way. During 
the 1960s and 1970s, the Soviets brought more than 
200 weapon systems to operational status in each dec
ade. Thus, we oroject that the number of weaoons 
developed in the 1980s probably will be about the 
same as in earlier decades. 

Ill. KEY SOVIET TECHNOLOGIES 

36. A Soviet technology is considered key if it is 
basic to a number of significar,t military functions or 
cc:mcepts;·or if it is a oacing factor for a specific mili
tary cat>ability. For example, among the Soviet mili
tary systems projected for the 1990s, computer tech
nology is basic to new r>erformance in strategic and 
tactical systems for command, control, and commu
nications; in a follow-on to the Typhoon ballistic mis
sile submarine (SSBN/SLBM) system; and in an air 
superiority fighter (including control configuration). 
The development of high-bypass-ratio turbofan en
gines in the propulsion technology area is the pacing 
factor in our projection of new Soviet performance 
capability in large transport aircraft. 

37. Four of Ql~_16 key technologies-computers, 
microelectronics; ·signal I>rocessing, and oroduction- · 
have esr>ecially broad impact. For example, micro
electronics will I>robably play a major role in advances 
in computers and signal processing. Production tech
nology is a significant factor in Soviet micro
electronics, signal processing, guidance and navigation, 
and some areas of I>ropulsion development, and, to a 
large extent, determines Soviet capability to move 
new technology from R&D into military applica
tions. 

A. The Soviet Technology Balance 

38. The present status of the key Soviet technologies, 
relative to com~al:'le US achievements, and future 

23 

trends based on extrapolation of past trends in relative 
US-Soviet technology standings are illustrated in table 
2 (included with the Key Judgments). The SQviets gen
erally lag the West in those areas where excellence 
depends on the interaction of many diverse technical 
disciplines. In these lagging lcey technologies, Soviet 
centrally directed management techniques have 
apparently not met with much success. There is an 
alternative view 7 that the reasons for the Soviet lag in _ 
certain areas should not be generalized, as in this para
graph. Many other reasons are equally likely. For 
example, some areas of US lead may be attributable to 
US civilian consumer sector impetus for advancement 
in those areas. Many highly complex and successful 
Soviet programs have required interdisciplinary inter
action. 

39. The Soviets lead or are roughly equal to the 
West in certain areas of technology where large size 
is a feasible alternative to complexity. These are areas 
to which their single-purpose, high-priority, high-level 
management techniques are probably well adapted. 

40. The Soviets' R&D practice of separating the re
search and design functions has made it difficult for 

. them to orient research programs toward meeting 
their general technology development needs. It has, 
moreover. inhibited their development of refined 
product and process designs that may become key 
parts of production/manufacturing and basic technol
ogy caDahility. This R.&D practice, however, has not 
inhibited their ability to do major weapons R&D, be
cause they have designated a design bureau as the 
lead, or integrating, contractor with control over R&D 
and test facilities. 

41. The development and integration of a broad 
technology base is probably significantly hampered by 
this R&D management approach. Examples include 
precision machining, basic to weapons guidance 
component technology, and photolithography,· which 
is basic to microelectronics production technology. In 
an attempt to overcome these deficiencies the Soviets 
have created an organizational structure~xemplified 
by the Zelenograd Science Center for microelectronics 
development-which places both research and design 
as well as production functions inside one formal man
agement boundary. 

'TM holtkn of thu ~ Gre tM Director, De/enu Intelligence 
AttncU; the Director o/ Nt~oal lnteUtgma, 1Jepar1ment of ti!L 
Naufl; the Aasilt4nt Chtef o/ St4/l,lntel/tgence, iJep<lr1ment of the 

· Air Force; and the Director o/lntel/igma, HeGdQUareen, Manne 
~. 
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42. The Soviets' progress in key technologies may 
also be slowed in part by their weapon design philos
ophy, which emphasizes solving a military problem 
or meeting a requirement with existing means rather 
than developing and applying new concepts made 
available by advancing technology. The Soviets prefer 
t~ ffieet military requirements through the use of 
proven technology. Hence, Soviet weapons R&D is 
much more requirements "pull" than technology 
" push"; this does not encourage broad technological 
development but generally results in timely and ade
quate fielded technology. 

43. Significant Soviet advances are expected in most 
technologies and the Soviets .probably will improve 
their overall relative standing through the 1980s. We 
do not expect these changes in relative standings to 
be dramatic, however. In the four technologies that 
we consider to have especially broad impact-produc
tion technology, computers, microelectronics, and sig
nal processing-we do not expect the Soviets to reduce 
their lag. Fundamental changes would have to take 
place in their centrally directed management tech
niques and their technological base for rapid advances 
to be made in these four technologies. Such fundamen
tal changes are unlikely. 

44. There is an alternative view • that, in addition to 
significant advances by the Soviets and improvement 
in their overall relative standing in key technologies, 
they are likely to improve their relative position in the 
four broad impact technologies as well. This view is 
based on the fact that, in these four technology areas, 
the Sovie"ts have achieved steady progress relative to 
the United States over the past 10 years, on an assess
ment that present trends are toward narrowing the 
gap, and on projections of future Soviet military policy 
~hat- is expected to call for an increase in 
high-technology systems. It further holds that, in areas 
which the Soviets consider important to their military 
goals, Soviet advances-both absolute and relative-· 
are likely to occur. 

45. Soviet capability in the key technologies through 
the 1980s probably will be adequate, however, to sup
port the requirements for new performance of 1990s 
military systems of the evolutionary type such as 
ICBMs, armor, and aircraft. Where new 1990s perfor
mance requirements call for the development of ad-

'The holden of thu mew are the Dtrector, Defense Intelligence 
Agt:nCII; the l.nlstant Chtef of Staff fM Intelltge~. l}epanment 
of the l.rmv; and the DtrecttN of lntelllgena:. lleadqcMJnen. Ma· 

"7fnfCorvs. 
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vanced technological concepts, certain key technol
ogies will have special significance. Foreseeable 
advances in Soviet signal processing, along with pro
jected developments in microelectronics and mini
computers, for example, have high future potential. 
These advances are expected to further encourage the 
Soviets' consideration of advanced technological ap
proaches to solving longstanding requirements-for 
eumple, in antisubmarine warfare (ASW}. 

B. Soviet Acquisition of Western Technology 

46. A basic component in the advancement of the 
Soviet technical base is the acquisition and exploit;tion 
of both information and hardware from the West. 
Through the selective acquisition of Western technol
ogy, the Soviets have realized three basic objectives: 

- First, the reduction of risk by following or 
copying proven Western designs. 

-Second, reduction of R&D time and costs by 
the use of Western designs and technology, 
including production technology and 
equipment. 

-Third, incorporation of countermeasures early 
in the Soviet weapons development process 
through the clandestine acquisition of Western 
military-related technology during its R & D 
cycle . 

47. The fact that the Soviets have traditionally given 
high priority and devoted large amounts of resources 
to the acquisition of Western technology using all 
means at their disposal indicates that such technology 
is of great value to them, although we cannot directly 
measure its impact. The efforts include legal importa
tion through open trade channels and through student, 
scientific, and technological exchanges and con
ferences; illegal trade channels that evade export con
trols; and clandestine acqulsition through recruited 
agents, industrial espionage, and communications 
intercepts. Legal acquisitions generally have their 
greatest impact on the broad technological base, and 
thus affect military technology on a relatively long
term basis. Acquisitions through illegal trade channels 
frequently have both civilian and military applications 
and thus are important in the near term. The clandes
tine acquisitions frequently have immediate value to 
the military. Table 5 summarizes the most important 
known Soviet successes. 

48. Among the many sources of Western technology 
accessible to the Soviets, the most significant acquisi· 

'TCS 8996 89/l Tep Seeret 
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Table 5 

Acquisitions From the West in the Key Areas of Soviet Military Technology 

Key Technology Area NotableS~ 

Computers ......... :~.,cE····· .. ······ Illegal and legal trade acquisitions of complete systems, hardware and software, and clandestine acquisi-
·• · ·• tion of propcietary information; eJt.,loitation of captured avionics and fire control systems. A wide variety 

of Western minicomputers have been wed in military systems. 

Microelect ronics ................. ........ Complete industrial processes and semiconductor manufacturing eQuipment through legal and illegal 
trade channels. 

Signal processing ........................ Illegal trade acquisit ion of seismic streamen and associated comp.Jten and ol acoustic spectrum analyzers. 

Communications ............. ........... Illegal trade acquisition of low-power, low-noise, high-sensitivity receivers. 

Production .................................. Legal and illegal acquisitions of automated and precision manufacturing eQuipment for electronics, rna· 
terials, and possibly optical and laser weapons components; clandeStine acquisition of documentation on 
production technology of weapons, ammunition, aircraft parts, turbine blades, computen, and electronic 
components. 

Directed energy ........................ . 

Guidance and navigation ......... . 

Power sources ....................... ..... . 

Structural materials .................. . 

Propulsion .................................. . 

Nuclear weaoons ....................... . 

C he mical explosive; .. :: ............ . 

Acoustic senson (ASW) ............ . 

Nonacoustic sensors (ASW ) ....... 

Radar ......................................... . 

Electro-optic sensors ................. . 

f'CB 8696 89{1 

Metal foi.ls and optical components acquired through lepl and illecal channels. 

Legal and illegal trade acquisitions of Omega and Loran navigation receivers; illecal and clandestine ac
quisitions of advanced inertial cuidance components, including mi,,iature and laser cvros; captu red US 
equipment including terrain-following radan, antiradiation missiles, and fire control systems; clandestine 
acquisitions of air-to-air and surface-to-air missiles, ASW cruise missile and tactical ballistic missile guid
ance subsystems; legal acquisition of precision machinery {Of' ball bearing production. 

Superconducting energy storage systems and associated cryogenic eQuipment through legal trade. 

Legal purchases and intelligence acquisitions of Western t itanium alloys and welding equipment. 

Missile case filament winding technology through lepl and illegal trade; some ground propulsion technol
ogy through illegal and legal trade (diesels, turbines, and rotaries); submarine nuclear propulsion plant de
signs by clandestine means; legal and illegal purchases of advanced iet engine fabrication technology and 
jet engine design information through clandestine means; captured jet engines from Vietnam. 

Design of various bombs and warheads (plus neutron bomb designs) and RV-related data through -~~ .... d es

tine mea::f=. 

Clandestine acquisition of manufacturing details of advanced high explosives foe nuclear wea~~ 

Clandestine acquisition of underwate r navigation and direction £inding equipment; seismic streamers a c-
quired through illegal trade diversion. . 

None known. 

E~tploitation of captured terrain-following radar and airborne intercept radar; clandestine acquisition of 
air defense radars and antenna designs for US SAM systems. 

Clandestine acquisition of information on US reconnaissance satellite technology; iiiegaltrade acquisitions 
of laser rangefinden for tanks. 

25 
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tions that directly impact on Soviet weapons devel
opment have resulted from clandestine collection and 
illegal trade diversions. The Soviets also have profited 
greatly from the exploitation of captured Western mil-

. itary equipment (such as that from Vietnam). Acquisi
tions having direct military impact have been in the 
form of weapon designs, manufacturing plans and 

~ 
• drawings, components, subsystems, and in some cases 

complete weapon systems. 

49. The Soviets and their Warsaw Pact allies also 
have had measurable success-mainly via illegal trade 
means-in acquiring controlled dual-use and defense
related production technology. The detecled diver
sions and evasions over the last several years are heav
ily concentrated in the field of semiconductor man
ufacturing equipment and account for some 80 per

cent of the identified cases. The heavy concentration 
of semiconductor equipment acquisitions is believed 
to indicate Soviet efforts to improve the whole elec
tronic components industrial sector. "!"he controlled 
technologies being acquired by the Soviets and the 
Warsaw Pact are a revealing indication of their de
fense needs, which include, among other things, 
microprocessor designs and production technology, 
computer systems and parts manufacturing equip. 
ment, and a wide variety of laboratory and precision 
manufacturing equipment. 

50. Legal purchases of Western equipment play a 
major role in modernizing the Soviet industrial base . 
Between 1970 and 1976, the Soviets purchased some 
$20 billion of Western equipment and machinery. 
These purchases included a number of categories hav
ing potential defense application-advanced materials 
and fabrication equipment, modern electronic com
ponentry, laboratory and i~dustrial test equipment, 
and automated production equipment and technology. 

-Such purchases, requiring hard currency, are closely 
controlled by the State Scientific and Technical 
Committee (GKNT). Those meeting the direct or par
tial needs of Soviet industry for defense purposes are 
given the highest priority. The Soviets have also prof
ited from other legal sources-especially from open 
literature and overt collection. 

51. The clandestine and illegal collection activities 
are driven, first, by the needs of the military and the 
defense industrial ministries and, second, by the needs 
of the civilian sectors of Soviet industry that supDQrt 
defense production. The overall Soviet clandestine 
and illegal intelligence efforts are worldwide, cen
trally directed, and very selective. They are closely 

coordinated with overt acquisition, and legitimate pur
chases, Darticularly those efforts under the auspices of 
the GKNT. The USSR's efforts in these acquisitions 
are extensively supported by the other members of the 
Warsaw Pact. 

52. The GKNT also initiates and manages the com

plex network of international scientific and technical 
agreements that the USSR maintajns with the ad
vanced industrial nations of the world. The S&T 
agreements are judged to provide valuable scientific 
information and technology for the USSR. The Sovi
ets believe that under th~ agreements their sci

entists are able to acquire Western technology in 
such a manner that its S&T and military benefit are 
greatly enhanced. 

53. Acquisition of Western technology does support 
and broaden the overall Soviet technology base and, in 

many cases, provides Western technology in manufac
tured form that can be utilized directly in Soviet 
components and systems. Once the Western technol
ogies are acquired, however, their full exploitation and 
utilization become subject to many of the same tech
nical and industrial limitations affecting indigenous 
developments. 

C. Key Military Technologies: Status and 
Prospects 

Computers 

54. Soviet computer technology has been limited by 
fabrication and production technology problems and 
by difficulties in software development. The most ad
vanced Soviet general-purpose mainframes and mini
computers are at roughly 1972 US levels as far as 
performance and type are concerned. The lag is 

considerably greater in terms of the quantity of these 
machines in use. The Soviets have produced some 
large-scale scientific computers that offer high levels 
of performance even by current Western standards, 

c I Central processoa-

26 

performance typically is at a high'level, but memory 
technology is limited. The Soviets have been slow to 
rectify their software problems; improvement in this 
area will require strength in management and ~ 
tomer relations, areas of traditional Soviet weakness.. 
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An antiquated telephone system and the lack of ad
vanced communications software limit Soviet com
puter networking capabilities. 

55. Through 1985, the Soviet military will use the 
same models of general-purpose computers and mini
computers supn~jo civil users, particularly for plan
ning, for comm~d and control applications, and, in 
some cases, for fire control applications. The military 
sector also will draw on civil expertise in networking 
computer systems; both types of users will reQuire off
the-shelf availability of hardware, fully developed 
software, and an infrastructure that can easily sut>port 
both. While this trend toward the use of available civil 
models will grow, the military will continue to have 
priority and its versions will be subjected to stricter 
quality control, specialized packaging, and careful 
component selection-in short, better made. The Sovi
ets will probably not be able to decrease the overall 
lag of about seven to eight years, relative to the United 
States, in computer technology. Indeed, Soviet tech
nology limitations in main and auxiliary memory sys-

, terns and adequate software for operating systems may 
have an additional slowing effect. The trend for the 
1980s will be for the same lag or possibly a somewhat 
greater one in computer technology relative to the 
United States. 

56. There is an alternative view ' that, while the 
· US civilian consumer sector will likely quarantee that 

US basic computer technology will continue to lead 
that of the Soviet Union by a substantial margin, the 
effective lag-in terms of technology available for 
military application-will likely be substantially less 
in high-priority areas through continued Soviet ex
ploitation of Western and Japanese computer exper
tise, hardware, software, and production technology. 
In addition, the.. SQ.viet drive to carry new systems 
through to deployment is expected to cause the tested 
and deployed computer technology in Soviet military 
systems to continue to gain relative to that of the 
United States. 

Microelectronics 

57. Since about 1965, the Soviets have Dlaced a high 
)riority on microelectronics R&D, and the military 
:learly oversees the development and production of 
;dvanced integrated circuits. The first Soviet military 

• TM holder1 of this IMw are the Director, Defense Intelligence 
,gencv; tM Assistant Chtef of Staff /or lntelllgenu, Department 
f IM Armv: and tM Director of fntelllgenu, HeadquQ.rters. Ma· 
tne Corv1. 
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application of small-scale integration (SSI) micro
electronic technology occurred in about 1968, and we 
expect to see military application of large-scale 
integration (LSI) in the mid-1980s. Some evidence sug
gests that the Soviets have recently stressed 
microelectronics production process technology at the 
expense of design/layout studies. Their typical prac
tice to date has been to copy US devices. Many of 
their own devices are designed for compatibility with _ 
Western parts, and they rely on legally or illegally ob
tained Western parts to supplement their own base. 
Despite this, the latest Soviet device design capability 
is about three year's behind that of the United States 
while the production capability lag is about n~ne years. 

58. Soviet military systems designers are expected 
to continue to use devices that are pin-for-pin 
compatible with Western parts, thus decreasing the 
development time for new systems. Substitution of 
indigenously produced Parts can then be made when 
they become available. By the early 1980s these proce
dures will Drobab)y enable Soviet electronic systems 
developers to design and in some cases produce ad
vanced systems in spite of not having domestically 
produ.ced basic microelectronics technology. Thus, 
through acquisition of West~m components, the Sovi
ets' future military applications of microelectronic 
technology may be more advanced than their general 
technology level would suggest. 

59. Military and civil systems designers will make 
increasing use of electronically identical parts. The 
military devices, however, will receive special pack
aging and testing, and in some cases will need redesign 
and modified production processing for radiation 
hardening to meet military reQuirements. The Soviets' 
many problems in supporting technology, including 
shortages of semiconductor-grade silicon, will prob
ably not be adeQuately offset by their aggressive tech
nology development and acquisition efforts ... In the 
case of microelectronics, Western technology is now 
advancing so fast that the production technology gap 
probably will continue to widen. The general Soviet 
microelectronics technology lag, relative to the United 
States, is projected to increase. 

60. There is an alternative view 10 that the effective 
Soviet lag in microelectronics relative to the United 
States is likely to be substantially leis in high-priority 

•• TM hoiLkrs of this otew are the Director, Defense lnteUigenu 
Agencv; the Awtant Chtef of Staff for Intelligence, Department 
of the Armv; and the Director of Intelligence. H~rten, Ma
rine ecrvs. 
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· areas because of availability of microelectronics hard
ware and production technology from Japan and the 
West. Thus, this view holds that microelectronics tech
nology available for use will continue to lag that of 
the ·United States by an approximately constant 

-"!ll: .~mount. Tested technology is likely to gain on but not 
·• • pass that of the United States, with deployed tech

nology an unknown because of apparent Soviet choice 
to use proven technology-apparently for survivability 
purposes-where the United States generally chooses 
to use advanced solid state devices. 

Signal Processing 

61. The Soviets' theoretical understanding of most 
aspects of signal propagation and signal processing 
techniques and algorithms, is probably on a par with 
that of the West. They lag the West by five to 10 
years in the speed of digital signal-processing equip
ment and its production. In many respects their exper
tise in optical data processing is on par with that in 
the West, and research in this and related analog 
equipment such as surface-acoustic-wave (SAW) de
vices probably will intensify as an alternative to their 
lagging digital signal processing capability. Operating 
equipment for some applications of optical data 
processing of signals could be produced in three to 
five years. Clutter suppression techniques also lag the 
West because of slower implementation of digital 
technology. In some instances, hybrid signal processors 
that use both digital and optical technologies could 
also be expected in the 1980s. There is an alternative 
view 11 that, while the Soviets are apparently behind 
the United States in digital processing, they have em
phasized hybrid processing (potentially at least as fast 
as digital) over the years and lead the United States 

~in that area. Both processing techniques are applicable 
to clutter suppression . .C 

. . :Jit is, therefore, n~t clear 
that the Soviets lag the West in clutter suppressiOn. 

62. Soviet advances in signal processing technology 
in the 1980s will probably include digital processing 
based on advanced medium-scale integration {MSI) 
microelectronics technology, digital pulse doppler ra
dar technology, digital image formation, and pattern 

"TM holderr of this otew are tM ~rector, De/eme lntelllgena 
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recognition. For high data rate applications, optical 
processing could be available somewhat earlier than 
digital. The slight lag of the USSR relative to the 
United States in signal processing will probably con
tinue, except perhaps in optical processing, where the 
Soviets, driven in part by their deficiencies in digital 
technology, may make some gains relative to the 
United States. 

Production Technology 

63. A major weakness in the Soviets' ability to incor
porate new technology in military systems'lies in their 
production technology. In particular they generally 
are not advanced by Western standards in production 
processes where large quantities of high-technology· 
products are concerned. 

64. The Soviets have demonstrated good capability 
in the fabrication of heavy structures where innovative 
welding, forging, and extruding techniques have been 
employed. Titanium processing and fabrication as in 
the A-class submarine pressure hull is an example. 
Their industrial production, however,· is generally 
marked by deficiencies in quality control automation. 
and mechanization. As a result, Soviet production 
performance even in high-priority military areas has 
been uneven. In some cases where advanced processes 
are crucial to the attainment of military performance· 
objectives, as in the production of optics for a tactical 
air defense system, and in millimeter-wave compo
nents. the Soviets have successfully introduced pre
cision machine technology comparable to the level of 
US state of the art. Still, in other areas they have been 
unable to establish and maintain high standards of 
quality control, as in the production of electronic 
componentry or the manufacture of a high-bypass 
turbofan engine. 

65. Production sector .deficiencies result in part 
from the Soviet incentive system, which rewards the 
fulfillment of near-term production targets more than 
it encourages innovative solutions, and from a shortage 
of high-precision production machinery (such as 
numerically controlled machine tools) capable of 
maintaining precise specifications and tolerances. Such 
incentives and shortages have contributed to Soviet 
managers ' reluctance to incorporate new technology 
in areas where technology already in use will satisfy 
the performance requirement. 

66. Defense hardw.are production technology will 
continue to be modernized gradually with new domes
tically produced equipment and continued acquisition 



• I DECLASSIFIED Authority NND 004003 

from the West. It will continue to be characterized 
in the short run by labor-intensive processing. How
ever, some improvements in productivity and machin
ing accuracy will come from the increased use of auto
mated manufacturing centers and other numerically 
controlled machine tools. Recent large purchases of 
machining cent~ ·from Japan and Western EuroDC 
may have already benefited some military manufac
turing sectors, such as the Soviet aircraft industry. The 
Soviets could probably also increase their production 
significantly by applying available technology to auto
mation and mechanization of production along with 
computer-aided design and manufacturing. 

67. In some technology areas such as electronics, the 
Soviets have chosen to copy Western machinery and 
processes. This allows them to progress faster and at 
lower cost than if they relied on their own resources. 
So long as they rely on copying, rather than on indig
enous innovation, they will probably remain behind 
the West in achieving high-yield, high-quality produc
tion. 

68: There is an alternative view u that, while the 
Soviets will remain behind the United States in many 
areas of production technology over the near term, the 
increased availability of domestic and foreign auto
mated production processes, will DCrmit them to gain 
on the West in improving the efficiency of their 
production processes. This view also holds that the ex
isting lag may not be militarily meaningful since the 
current Soviet caDability is adequate to support major 
military requirements. 

Communications for Command and Control 

69. Command and control communications technol
ogy involves the...!"elding of technologies for commu
nications and for computers (for the latter. see para
graph 54). Survivability and reliability have been 
major considerations in Soviet communications sys
tems design; parallel R & D in landline, high-frequency 
(HF), and very-high-frequency (VHF) communica
tion means, and redundant equipment and routing 
have been emphasized. The Soviets' present R&D in
cludes extending the frequency range used by commu
nications syste ms, applying spread-sDCctrum modula
tion, and increasing the sop~istication of their com-

"The holders of this ~w are the DirectOt", Defen.se Intelligence 
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munications satellite systems. Other Soviet devel
opment work is going on in the application of 
suDCrconducting technology to circuits and antennas, 
research in proDagation and natural noise both in 
underwater acoustics and in lower frequency radio 
bands, and application of optical COII).munications. The 
Soviets in general lag the United States in spread-sDCc
trum and high-information-rate systems, high-sDCCd 
signal processing, and fiber-optics-communications 
technology. 

70. The Soviets' progress in command and control 
communications in the 1980s is expected to profit 
from their efforts in communications theory and 
propagation and to be moderated by their general 
problems with computer technology. They will cer
tainly make more use of synchronous communications 
satellites for communicating with forces at all eche
lons. They will probably move higher in the frequency 
spectrum to take advantage of the increased band
widths available there, and may make wider use of 
spread-spectrum techniques because of their greater 
immunity to jamming and potential for increased cov
ertness. The Soviets will also probably increase the use 
of low-probability-of-intercept, short-duration-signal 
design techniques. Computers and the associated soft
ware will, of course, continue to be developed for 
communications purposes. On balance the Soviet lag 
in communications technology for command and con
trol is expected to remain unchanged. 

71. There is an alternative view 1' in the Intelligence 
Community that, while the Soviets lag in microwave 
and satellite communications technology, they are on a 
par with the United States in other basic areas of mili
tary communications technology and that they lead 
the United States and are expected to increase the lead 
in tested and deployed high-frequency and sub-HF 
communication technology. Distinct advantages are 
held by the Soviets at all frequencies in terms of qual
ity of deployed equipment and in link and node-to
node redundancy. This view holds that as Sovi~t mi
crowave and satellite communication technology and 
the associated signal processing technology matures, 
the US lead in basic and available communications 
technology will diminish .. / 

Directed Energy 

72. The Soviets' capability to develop large lasers 
is roughly equivalent to that of the United States. They 

"The holden of this ~ware the Director, Defenu Intelligence 
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have done high-quality work on all types of lasers 
known to be scalable to high output powers. Their 
highest DOwer achievements probably are with carbon 
monoxide and carbon dioxide electric discharge lasers 
(EDLs), which have been built both in continuous 
wave (CW) and pulsed modes, with outputs probably 
in the megawatt (MW) range. The Soviets probably 

·~could build megawatt-class GDLs if they chose to do ... , 
so. They also have constructed large long-pulse (mil-
lisecond duration) glass lasers for unknown purposes 
in military projects and are pursuing, reportedly for 
terminal ballistic missile defense, explosively driven 
iodine lasers; these programs have had no US coun
terpart. Excimer lasers are in an early developmental 
stage in both the USSR and the United States. We be
lieve the Soviets could have an excimer laser of several 
hundred kilowatts by the late 1980s. 

73. We believe that in the technology areas of 
chemical and excimer lasers, the USSR is comparable 
to the United States. While the Soviets may lag in CW 
chemical lasers, their work in pulsed chemical devices 
is comparable to and in some cases ahead of US work. 
In the excimer area, the Soviets are in the forefront of 
the electron beam device technology required to 
pump such lasers. There is an alternate view •• that 
Soviet work on chemical lasers for weapons use prob
ably is a few years behind that of the United States. 

74. Soviet laser window and mirror fabrication ca
pability lags that of the United States. The Soviets de
pend to some extent on US metal foils for separating 
electron guns from the laser cavity in e-beam lasers. 
They probably are roughly on a par with the United 
States in wavefront correction techniques; they prob
ably lag in acquisition/tracking/pointing; they appear 
to have a lead in development of some suitable power 
sources. They may have now the capability to build a 
space-based acquisition/tracking/ pointing subsystem 
for high-energy lasers with a final performance 

~ - (including jitter), of 10 to 15 microradians, but we 
· have no evidence that they are actually developing 

subsystems. We believe they could build such 
subsystems with a capability of approximately 5 
microradians by the late 1980s. There is an alternative 
view u that the Soviets may build a space-based 
acquisition/ tracking/pointing system for high-energy 
lasers with a final performance on the order of 0.5 
microradian by the late 1980s and thus Soviet weapons 
could have a tenfold increase in energy density rel
ative to a 5-microradian beam at the same range or, 

"The holder of thu !7Uw Is the Dlrt!dor, Cl:ntral lntt!Utgence 
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alternatively, a threefold increase in range for the 
same output power. Such increased performance 
would be quite significant. 

7s.c J the Soviets 
probably have undertaken research designed to inves
tigate PBW feasibility. There is an alternate view that. c-

I the 
program is probably in basic R&D which will resuh in 
a demonstration of propagation of a particle beam to 
militarily significant ranges; however L -

:}leave ot)Cn the 
possibility that the Soviets are further advanced. They 
may be in at least applied R&D culminating in fea
sibility demonstration for some applications of 
PBWs. •• They are far from resolving the technical 
problems (propagation, power conditioning, accelera
tors, beam-aiming magnets) that must be solved to de
velop an ODCrable weapon, even if the PBW co.:1cept is 
feasible. In the radiofrequency (RF) damage 
(nonnuclear electromagnetic pulse) weapon area the 
Soviets are able to build suitable power sources and 
antennas, and they have developed microwave gener
ators of very high peak power. 
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76. We expect that the Soviet status relative to the 
US in all aspects of laser systems will remain roughly 
the same into the 1980s. The Soviets could build RF 
damage weaDQns by the mid-1980s, but there is no 
substantial evidence of any activity to do so. The So
viets' rough equivalence with the United States in 
those technologies that will determine the feasibility 
of PBWs is expected to continue. 

Guidance and Novigotlo~ 

77. During the last year the Soviets have introduced 
into their deployed force some missiles that have been 
specifically modified for improved guidance system 
DCrformance. C 

This indicates that the Soviets have made strides ~ 
the use of higher precision machinery and instruments 
in their production lines. The acquisition and applica-
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tion of Western-made equipment may have contrib
uted to these recent improvements. 

78. Improvements in calibration and in error mod
eling will further reduce guidance measurement errors 
of the Soviets' conventional gyroscopes and acceler
ometers. \1\llitlM the next decade they also may begin 
making s~f:cted use of electrostatic gyros and laser 
gyros in place of conventional gyros. They have devel
oped correlation sensors equivalent to some oper
ational US varieties.t: 

"] They now have· 
adequate technology to support a global positioning 
satellite system. Although they use navigation tech
niques more extensively in their land combat vehicles 
than does the United States, they are behind in 
manpack navigation and land inertial navigation tech
nologies. 

Power Sources 

79. Extensive Soviet R&D efforts on a wide range 
of power generation and conditioning technologies ex
tend from improvement programs on conventional 
power equipment-batteries, solar cells, rotating 
machinery, nuclear reactors, transformers-to major 
R&D programs on advanced areas with high devel
opment risk-nuclear direct conversion, magneto
hydrodynamic (MHD) and magnetocumulative gen
erators (MCG), pulse power conditioning, fusion re
search. The Soviets' work in nuclear power sources has 
high priority and is advanced. They lead the United 
States in some power source and conditioning tech
nology applicable to directed energy. They lead in nu
clear reactors for space power, but lag in radioisotope 
thermoelectric..generators for space power. 

80. Continuous wave (CW) and low-L.•ulse-rate elec
trical power supplies suitable for airborne applications 
at average power levels up to tens of megawatts or 
for space applications to several megawatts will be 
available to the Soviets by the early 1980s. Higher 
pulse rates at peak pulse powers much above 1 
gigawatt will be difficult to achieve, but a number 
of technologies are leading in this direction. They 
should be able to develop a 15-kilowatt (electric) nu
clear power supply with a three-year operational life
time by 1990; and a 50-kilowatt (electric) nuclear 
power supply with a five-year lifetime in the 1990s. 
The Soviets appear to perceive a very wide range of 
military/~~ce power requirements and are 
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pursuing a number of alternati:ve approaches for each 
type of requirement. 

Structural Materials 

81. In metallic materials the Soviets achieved a 
rough parity with the United States by the late 1970s. 
Their steels, aluminum, magnesium, and titanium al
loys and nickel-based superalloys are comparable to 
those used in the West. A major effort to exploit the 
potential of titanium has given the USSR world lead
ership in the quantity of titanium produced, in· re
search on high-temperature titanium metallurgy, and 
in some titanium fabrication techniques, especially 
extrusion. The Soviets' welding, forging, and casting 
technologies are outstanding, as is their innovative 
work on electroslag and plasma-arc refining methods, 
electroslag casting, and thermomechanical processing. 
Soviet researchers are making substantial progress to 
close. the gaps in fracture mechanics and powder met
allurgy. They have a large program to develop metal
matrix composites. 

82. In the area of nonmetallic structural materials, 
Soviet scientists have achieved comparability with the 
West in their technical understanding of the behavior 
of materials, but deficiencies in plant and equipment, 
especially in the chemical industry, have hampered 
the Soviet Union's ability to apply certain types of 
high-performance sYDthetic polymeric materials, 
glasses, ceramics, and the newer advanced composites. 
The Soviets have bought production facilities from the 
West to hasten the expanded production of the more 
important high-temperature resins, fibers, ceramics, 
and composites. Soviet scientists have announced 
development and limited application of organic-ma
trix (for example, graphite-fiber-reinforced epoxy) 
composites to secondary structures of military and 
civil aircraft, in a program that appears to be roughly 
five years behind the US equivalent. 

83. In the area of armor, the Soviets have brought 
their R&D talent in materials technology to bear on 
increasing the protection of ground combat vehicles 
against kinetic energy and chemical energy antiarmor 
munitions. The use of electroslag refined steel plate 
is suspected to be iesponsible for the improved Quality 
of the armor noted in Soviet combat vehicles fielded 
in the early 1970s. Laminated armor concepts have 
been employed in the frontal arc of both the T -64 
and T-72 medium tanks. The use of antiradiation lin
ers provides increased protection. The Soviets have 
made concerted efforts to develop laminated materials 
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and advanced composites, and they are probably 
inv·estigating armor concepts employing spatial arrays. 

84. The USSR's strong R&D effort . in the areas of 
materials processing and fabrication is expected to 
continue and show a steady commitment of resources 
through the 1980s. The Soviets' weapons are expected 

·w .benefit from their advances in metallic material, 
·~ut• their metal matrix work is unlikely to have any 
significant impact before the late 1980s. We expect 
to see an increased use of composites, especially aero
space structures. In the mid~to-late 1980s, the already 
high level of armor protection for Soviet combat ve
hicles is expected to profit from the USSR's large, di
verse materials programs. The Soviets are expected to 
maintain a considerable lead in fabrication technology 
for thick titanium plate-for example, in submarine 
hull fabrication-through the 1980s. 

Propulsion 

85. The Soviets have a good capability in air-breath
ing aerospace propulsion technologies, although they 
lag the United States in high-thrust (particularly high
bypass-ratio) applications in subsonic aircraft Their 
current work in air-breathing aerospace propulsion is 
aimed at high-temperature operation of turbine-based 
systems through advances in materials, cooling, and 
surface coating and manufacturing processes. The 
Soviets also have substantial R&D under way in ram 
effect (ramjet/scramjet) engines, and their fuel 
injector, flameholder, inlet, and nozzle techniques and 
combustion studies for these engines are advanced. 
There also is considerable activity in combined cycle 
concepts, where they have developed advanced ejector 
designs. 

86. In rocket propulsion technologies the Soviets' 
~o~ loop engines and some of their thrust chamber 
manufacturing concepts are superior to those of the 
United States. They have attained very high mass frac
tions (ratio of fuel weight to total weight) in some of 
their large military liquid-propellant rockets, have 
investigated all nozzle concepts employed in the 
United States, and have done comprehensive propel
lant research. They have major programs covering all 
aspects of solid-rocket propulsion, and future advances 
in this area are expected to be rapid. 

87. The Soviets have a continuing program devoted 
to the development of high-DOwered propulsion sys
tems for their nuclear submarines. They have devel
oped liquid-metal-cooled reactors and possibly even 
a direct-cycle system as alternatives to the more com
~r 
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mon pressurized water reactors for submarines. The 
Soviet A-class submarine has r 

-:\speeds in excess of 40 knots and has a propul
sion plan\ with a horsepower/ton ratio (nuclear horse
power per ton of propulsion plant) probably 
significantly greater than those of US nuclear-powered 
attack submarines. 

88. The Soviets' lead in storable liquid-rocket 
propulsion for missiles will continue into the 1980s. 
Serious combustion instability problems that they have 
encountered in the design of large-thrust closed-loop 
engines (greater than 1 million pounds of thrust, for 
example, for space booster use) may hinder further 
development of this technology, even though a major 
Soviet effort to understand arid solve these problems 
continues. The Soviets' solid-propellant propulsion 
technology is about five years behind that of the 
United States; however, the gap is clasing. They may 
be catching up in areas of materials technology di
rectly related to propulsion such as fiber-reinforced 
materials for motor cases and nozzles. Their lead in 
horsepower/ton ratio demonstrated in the A-class sub
marines will p~obably continue through the 1980s. 

Nuclear Weapons and Chemical Expl9sives 

89.[ 

.J the newly built nuclear 
power reactor fuel reprocessing plant at K vshtym and 
the Soviets' advanced isotope separation efforts (espe
cially laser isotope separation) could aid them in sepa
rating the transplutonic isotopes. Lastly, the acquisi
tion of Western precision machining equipment would 
facilitate the fabrication of Complex-shape warhead 
components. 

90. The Soviets have a lead of four to six years over 
the United States in chemical explosives research and, 
in view of their considerably greater manpower de
voted to this topic, probably will increase that lead 
in the 1980s. Specific areas of lead are in hydrogen
free (smoke!~) propellants, inorganic explosives, 
nitrocellulose enclosed particles of aluminum, and 
fuel-air explosives. They lag the United States in the 
area of insensitive explosives and HMX production, 
probably because of a lack of interest. 

"' Tel' 6eeret 
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Sensors 

91. There is extensive Soviet R&D on both acoustic 
and nonacoustic sensors for antisubmarine warfare. 
Improved active sonars based on new, powerful low
frequency sound sources could be deployed in ASW 
systems. iwthe next decade or so. Although Soviet re
search1n·· towed acoustic arrays is about eight years 
behind that of the United States, no sensor technology 
breakthroughs are required and this research could 
lead to improved operational ASW systems in the mid-

to-late 1980s. 

92. The Soviets are also engaged in extensive R&D 
of nonacoustic ASW systems C 

J 
93. The Soviets lead the United States in some ap

plications of radar sensor technology-that is, over
the-horizon back-scatter radar and real aperture 
space-based radar. They also lead in millimeter wave 
tube technology and are com"Darable in microwave 

tubes and components. 

94. The Soviets' past high-"Driority attention to some 
areas of ASW and radar sensor technology a"D"Diication 
is ex"DCCted to continue. They could develop s"Dace
based ?adars for detection of large aircra.ft, such as 

· those callable of carrying cruise missiles, by the late 
1980s, and smaller aircraft in the 1990s. Their lead in 
millimeter-wave technology will lJrobably continue. 
Active sonars and towed acoustic arrays for detections 
beyond the first convergence zone (30 nautical miles) 
will 1Jrobably become operational in the 1990s. An 
alternative view is that the Soviets will not have devel
o~ ol)Crational passive-towed-array sonar systems 
with consistent or reliable detection ranges in excess of 
30 nautical miles (that is, alJ"Droximately one conver
gence zone) against either current or future US· sub
marines by the year 2000.17 Operational microwave 
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radar and infrared radiometry systems for ASW may 
be a possibility for the 1990s-if proved feasible. The 
Soviets will remain roughly on a par in radar technol
ogy with the United States into the 1980s and will 
probably make some gains in acoustic ASW and 
electro-optical sensors. We expect them to make ad
vances in nonacoustic ASW sensor technology but can
not project their standing relative to the United States. 

95. In electro-o"Dtic sensor technology, the ·soviets 
have the necessarY competence to SU"DlJOrt "Droduction 
(at least in limited quantities) of high-quality devices, 
including charge-cou"Dled devices (CCDs). They have 
fabricated such detectors from visible through long 
wavel~ngth infrared in linear scanning arrays and ma
trix mosaic staring sensor formats. Visible slJCCtrum 
detector arrays consisting of up to 40,000 elements 
have been "Droduced. They probably could develop by 
the mid-l980s an Earth-imaging camera based on 
CCD technology having about a 1-foot resolution ca
pability from an altitude of about 185 kilometers, but 
an operational system would not be available until the 

1990s. 

96. The Soviets have a call3bility to design and "DfO
duce quality O"Dtical systems.· Soviet high-sensitivity 
and moderate-sensitivity black and white aerial films 
are about equal in image quality to those produced 
in the United States; however, we have not identified 
any Soviet film that a"D"Droaches the best US high
resolution film. It is estimated that the Soviets can 
achieve an o"Dtic mirror size for s1>3ce u"D to a limit 
of a"D"Droximately 5 meters for single mirrors in the 
late 1980s. They may also be able to achieve, for 
smaller mirrors, a surface control accuracy, using 
ada"Dtive optics, of about 1/40 wavelength over the 

same t>Criod. 

tV: MILITARY SYSTEMS PROJECTIONS FOR 

THE 1990s 
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97. This NIE makes projections for a series of mili
tary systems that may reach initial ol)Crational ca
pability (IOC) in the 1990s. The "Drojections are in 
areas where new Soviet systems t>Crformance could 
have significant im"Dact on what we believe to be criti
cal Soviet requirements or deficiencies. Early R&D 
programs, known or estimated Soviet system t>Crfor
mance trends. and the availability of relevant key 
technologies serve as the basis for making a "Drojection. 
For each new system 1Jrojected, significant attributes, 
t>Crformance, or mission ca1>3bility are established to 
the extent possible, and the key relevant technologies 
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are identified. The projections do not deal with effec
tiveness of individual systems or with systems reaching 
IOC in the 1980s and contributing to total Soviet mili
tary capability in the 1990s. 

98. New systems performance projected for the 
I9fls pepends on when required key technology' levels 
become available and when in the R&D cycle the 
Soviets freeze the incorporation of available technol
ogy into systems design. The incorporation of tech
nology differs for the two major themes-evolutionary 
and advanced concepts-in Soviet R&D. Soviet prac
tice in evolutionary R&D is to incorporate already 
proven technology into systems designs, with the de
sign freeze on technology occurring some two to three 
years into the six-to-12-year R&D cycle for evolution
ary systems. Thus, for evolutionary R&D there is a 
lag of roughly five to 10 years between the selection 
of proven technology and its appearance in deployed 
systems. R&D in advanced concept systems is tied di
rectly to the development of new technology or the 
successful use of unproven technology. R&D times for 
these systems will vary considerably, depending on the 
successful development and application of new tech
nologies to meet program goals. Soviet technology ad
vances in the 1980s and, in some cases, the 1990s will 
be available for use in new 1990s systems. 

99. Current Soviet R&D activity includes a number 
of significant programs-in ICBMs and aircraft, for 
example-that fit the fundamental evolutionary 
theme in Soviet R&D. We are able to project IOC 
for these systems in the 1990s on the basis of our 
understanding of typical Soviet R&D cycles. Current 
Soviet R&D activitY. also includes a number of pro
grams that are investigating advanced technological 
col)cepts. We are able to project certain of these. R&D 
pr()grams-where concept feasibility is not involved
into military systems for the 1990s on the basis of 
prospective advances in key technologies, as in some 
areas of ASW. But we cannot project the final outcome 
of Soviet R & D efforts where technological solutions 
are unknown to the United States and probably to the 
Soviets as well. We expect some increased emphasis 
on advanced concepts in Soviet R&D. The USSR may 
be able to develop significant new concepts based on 
the steady advances which we now foresee in specific 
technologies. 

100. There are many uncertainties affecting our 
projections of systems types and performance char-
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acteristics. Whenever possible we base our projections 
of 1990s weapon lOCs on evidence of development· 
that has already begun. Even when this evidence is 
available, the very early status of these R&D programs 
and the major decision points that they must success
fully pass adds to our uncertainty. We are also unsure 
of the role that Soviet resource expenditures for mili
tary R&D will play in these R&D decisions. 

101. The primary basis for projecting 1990s Soviet 
systems performance is Soviet capability in the key 
technologies projected for the 1980s. We are often un
certain, however, of Soviet plans to use available tech
nology for specific systems or concepts. Improved sys
tem performance is not necessarily dependent on the 
availability of a specific technology. Novel application 
of less advanced technology can often enhance weap
ons performance and military capability as much as 
new technology. The Soviets have been innovative in 
the past in the use of technology already available to 
them. Different design avproaches or philosophies 
(stressing quantity over quality, for examvle) have 
compensated for technological shortcomings in some 
past Soviet R&D. Our uncertainty in this area could 
affect the validity of our judgments of projected new 
performance. 

102. A large source of uncertainty in our projections 
lies in the use of past trends. Trends in Soviet system 
performance-the second part of our evidential basis 
for projection of performance-ean easily change. 
Further, the relationship between past trends and spe
cific weapons in early R&D is often unclear. 

103. In view of our uncertainty, the new svstems 
and performance projections summarized in tables 6A, 
6B, and 6C should be viewed as representative. Projec
tions are made at three different levels, depending on 
our judgment of the probability of occurrence of the 
new system and performance in the 1990s: 

-A high probability of' occurrence projection 
is one we view as having significantly better 
than an even chance of taking p)ace.C 

J 
-A medium probability of occurrence projec

tion is one we view as having a roughly even 
chance of occurrence. [ 

J 

'f'CS 8896 8BH Tel' 6eer11t 
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- A low probability of occurrence projection is 
one we view as having significantly less than 
an even chance of occurrence. C 

-~ -~ 
•4 .• 

J 
104. We also have evidence of Soviet activity re

lated to other advanced concepts(_ .J These activit ies 

conceivably could produce significant military results 
in such areas as: 

- ABM concepcs based on high-energy lasers or 
even particle beams. 

-Weather and climate modification. 

- Biological effects of nonionizing electromag-
netic radiation. 

- Communications through ionosphericr mag
netospheric, lithospheric, or even paraphysical 
effects. 

- Laser propulsion. 

-Hypersonic cruise vehicles . 
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SYitem/Concept 

STRATEGIC OFFENSIVE SYSTEMS 
Larae ICBM (6th ceneratlon. SS.l8 clasa) 

ICBM (6th cenentlon, solid propellant) • 

Backrlne follow-on 

New weapcm mtem for Typhoon b.lllrtlc 
mlssHe JUbmarine 

STRATEGIC DEFENSIVE SY~ 
Improved air superiority alrcn.ft 

' J 
Advanced oommand and control cocnmunlca· 
tlons for stntecle air defe11111 {widespread 
ceneral deployment) 

CENERALPURPOSEFORCE 
SYSTEMS (GROUND) 

Moder!nlud theater command and control 
communications (widespread deployment) 

T-80 tank follow-on 

Table 6A 

Selected Soviet Military Systems Projected for IOC in the 1990s 
(High Probability of Oeeurrence) r- -, 

Soviet 
ReQuirement 

. or Deflclenc:y 

Fractionation, MX 
response 

Survivability • 

Penetration, 
rurvlvabllity 

Survivability, read!· 
ness accurac:y 

Low-altitude air 
defense/air rupert· 
or!tr. hlch maneu· 
verablllty 

Coordinated air de-
fcn.te 

Battlefield manale
ment 

Mobility, 
survivability 

Potential 
New 

Performance 
!Cev 

TechnoiOIY 

J 1 

Around 30 RVs with accu· Materials: culdance 
rac:y (CEP) of about HO me-
ten 

Rellabifty, mobility • 

Better low·oltltude penetra· 
tlon; htcher speed and loncer 
ran1e 

Accurac:y (CEP) of 500.600 
met en 

Advanced 
lookdown/shootdown: 1)01-

dbly control con £I cured 

lmiii'OVCd nettlnc for 
lfOUncHcntrolled Intercept 
(CCI), Increased capability 
In low-altUude dcfeNe 

Venatlle and survivable 
eQUipment; automated con· 
trolmtem 

Improved day I nl1ht, cross· 
country mobility, armor 
protection 

Propulsion, 1uldance 

Materials: 
microelectronics 

Culdance, computers 

Microelectronics, slana! 
prOCCS!Inc. renson. 
computers 

Computers (software for 
nettlnc), communlca· 
lions 

Microelectronics: 
computers (software for 
netllnc). production, 
communications 

Sensors, materials 
(armor) 

\ 
-c:::: 

I 

_j 

iw 
. ·~ 

roc 

Late 1980s-euly 
1990s 

Early 1990s 

1990s 

Late 1980s-early 
1990s 

1990s 

Early 1990s 

Early 1990s 

Late l980s-early 
1990s 
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BMP Infantry flshtins vehicle follow-on Mobility, 
su!Yivabllity 

Improved dar/night, cross
country mobility, umor 
protection 

Scruon.. materia!, 
(armor) 

r- \ 1990s 

•l__ ~.• 
Improved :w:lf·propelled artillery 

.Ill 
Firepower, mobility Improved lethality and Mlcroelectl'onic:s 1990s .,. ~ 

hlaher rate of lire 

Improved hellcopter runshlp 

CENERALPURPOSEFORCE 
SY!)l"EMS (AIR) 

La.._e transport (AN·22 follow-on) 4 

CENERAL PURPOSE FORCE 
SY!)l"EMS (NAVAL) 

New dass of lttack submarine 

Attack alrc:uft carrier 

Improved air CUJhion vehides 

SPACE 

Maneuverabfllty, 
firepower 

Lolistlo:s 

ASW, anti-SLOC • 

Overseu power 
proj«tlons, ant!· 
SLOC 

Su!Yivabl!lty, 
amphiblou.s assault, 
weal)Oru platform 

Advanced spac:e mtlon (permanently manned) lntelllce~ 

Larce spac:e shuttle r Reusable spac:e 
traruport for Ioree 
p&y!oo.dJ 

All-weather, hfcber 1peed, 
a!r· to-alr 

Heavy, ouUize c.rso 

Hlch speed, creat depth, 
quietness 

Fleet air deferue, tlr Juperl· 
orlty for lleet and control 
areu, around supl)Ort 

Speed, size 

Continuously manned 
multlm!Jslon 

La.._e lift and volume 

Scnson 

PropuiJ!on 

Production, materials. 
propuiJ!on 

Produc:tlon 

Materials, propulsion 

Scruon.. slcnalproc:css
lnc 

Materials, ptOJ)ulslon 

t J 

1990s 

Late 19ao.-early 
1990J4 

Early 1990J 

Late 1980J.earlr 
1990J 

19901 

Late 19ao.-early 
19901 

Early 1990s 

-
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technolotrY) mar al.oo be a requirement under the mobility option. 
We are unc:ertaln whether these mterru w!ll find llrst application In strotec!c deferue or 1eneulourll6se forc:e m!Jslons. 

d DIA 12nd Aft Ftwe~ ~114-oe tlvl( IM AN·g2foiiDID-cn will rca.: It IOC In 1M rn!d-ro-lttl~ 1980s. 
ASW • antisubmarine warfare; s·LOC • Jeal!nes o£ communication. [ 
DIA ond Air Foru ptO/ect IM lttrge IJ)dCe •huttle with medium tolhn IMn htgh probdbtlllfl. J 
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Swem/ConeeDl 

STRA TECIC OFFENSIVE SYSTEMS 
New SSBN/SLBM system 

NewSLBM 

STRATEGIC DEFENSIVE SYSTEMS 
New SAM (SA·X·lO lollow-<>n) 

New SAM (SA-5 follow-on) 

Spa~~l~rASAT 

Improved M03COw ABM system ~ 

CENERALP~FORCESY~ 
(GROUND) 

Tactical SAM (SA·ll lollow-<m) 

lmoroved SRBMJ 

....... ~ 

•• 

Table 6B 

Selected Soviet Military Systems Projected for IOC in the 1900s 
(Medium Probability of Occurrence) 

F I Soviet 
Requirement 
or Oeflcleney 

Surv!vablllty, read!· 
ness. aecuraey 

Possible reroonse to 
MX 

Low-altitude alt de-
lerue 

Medium- and hl1h-
altitude defense 

ASA T (antlsatelllte 
aystem) 

Improved layered 
delerue lor ll$ht at· 
tack 

Tat~etln& flexibility, 
low·alltude defense 

Tat~etlng fledb!llty 

Potenllal 
New 

Performance 

Quietness, 250-500 meters 
CEP 

Mlsllle CEP ol 200 meters 

Improved cap.bllity In low· 
altitude defense 

Improved capability In me-
dlum- 1nd hlsh-tltltude de-
lerue 

Muhlple-target capabilit y 

RV dlscrlmlnatlon, lm· 
Droved lat~et-handllnc ca• 
pablllty 

Improved mu\tlple
latlet/low-altltude capabil
Ity 

Improved warheads, range, 
aceuracy 

Key 
TechnolOKY 

Computers, materials, 
IUidance/navlga!lon 

Guidance, computers 

S..mors, llgn1l proce13· 
Ina. crocuhlon 

Sen~<>rs, propulsion, 
signal procelllnr 

Directed energy (lnclud-
ln1 polntln1 1nd track-
lnl), power 10ures 

Computers, signal 
Droces:slna 

Seruon, slcn•l croc=· 
Inc. propulsion 

·Microelect ronics, GltC, 
.tensors computers. 
propul>lon \ \ 

c:::; :=J 

'" • tn 

IOC 

Early-to-middle 
1990s 

Earlv-to-mlddle 
1990s 

1990s 

1990s 

u rlv 1990. 

1990. 

Early· to-middle 
1990s 

Mid-to-late 1990s 
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Improved JrOUnd·based luer (for air defen.e) Firepower 

GENERAL PURPOSE FORCE SYSTEM (ArRj 
STOL theater tnruport (AN· 72 follow-on) Theater locistlct 

Ground attack alrcrartr i Firepower for 
lfOUnd .support 

GENERAL PURPOSE FORCE SYSTEMS 
(NAVAL) 

Towed arrays (lona ranee) ... sw 

Global ELF communications Real time commu· 
nlcatlon, submarine 
Invulnerability 

New crubcr Power proJection 

· Lal"ie hydrololls, 300 tons Antlshlpp!nc, ASW 

Wlnc·ln-Jround and surface cflcctJ vehicles ASW (JOtne aspeetJ), 

amphibious assault, 
coastal patrol 

lml)tOVed cnt!JC mbstles Anti·SLOC. anti· 
combatant 

Improved V/STOL ASW, attack, elate 
alr rupport 

Improved carrler·b.sed takeoff and landlnc Close alr .support, alr 
(CTOL) defcnJC, attack 

:· .. 
' 

Multlple-tal"iet capability, 
lone rance 

STOL (short takeoff and 
landlnc) 

Nlcht/all·weather enhanced 
navlptlon 

90 nm detection ranee< 

Communications with 
deeply submersed sub-
marines 

Endurance, 1wtalned s~ 

s~ 

s~ 

lml)tOVed ovcr-the-boriU>n 
capability 

Nlcllt/all-weathcr unce, 
,peed 

lncre&Jed rance. 
lookdown/ shootdown 

b r ""'tereeptors may appear In -the M<;;C.,w ABM system In the mid-to-late 1980s. 
e ~ee por~gToph 94 70': on oltn-Mtloe eiew of IM Dlreeror of Noool In rellfgenu, Der>G rtment of IM No1J11. 
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Power sources, 1990s 
mlcroelectronla 
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Propublon Late IQ~I990s 

Materials, pr~puls!on Early 1990s 

Materials, propub!on 1990s 

SenJOn, Early-to-middle 
mleroelectronlCI 1990s 

Mlcroelectronlcs, .en· Mld·1990s 
IIOrt, propulsion 

Microelectronics. .en- ( Early-to-middle 
sors, propulsion \ 1990s 
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Sratem/Concept 

STRATEGIC OFFENSIVE SYSTEMS 
Maneuverable RV (tactical SRBM or mobile 
ICBM) 

Strat~c bomber (follow-on to S-1 type) 

Medlum-ranse ASM or lona-unae AAM 

STRA TECIC DEFENSIVE SYSTEMS 
Hard site ABM <( J 

GENERAL PURPOSE FORCE SYSTEM 
(GROUND) 

Nonnuclear e!cctroma~J~etlc pu!Je (EMP) 
weapon (mobile) 

Enhanced neutron warheacb (for artillery . 
rounds) 

;: 

~. 

Table 6C 

Selected Soviet Military Systems Projected for IOC In the 1990s 
(Low Probability of Oecunenee) 

Soviet 
R~ulrement 

or Deficiency 

Accuracy 

Strat~c flexibility 

Potential 
New 

Pcrfomiance 

50 met era CEP accuracy, or 
accuracy with mobility 

Low-altitude, hl1h-sc>eed, 
all-weather 

StandoH weaPOns or Greater unre 
weapons against 
cruise mbslle car-
riers or airborne 
wornlna systerru 
(AWACS)• 

ICBM site 
survlvabtlltr 

FirePOwer 

FlreP<)Wer 

• Del ense &Jalnst !laht attack 

Mobility 

ICey 
TcchnolOIY 

Microelectronics, C6C. 
l<!nsots, comouten 

ProiiUislon, 
microelectronics 

Propulsion, 
microelectronics 

Propulsion, sl1nal 
oroces.slna 

Power 110urees, directed 
ener1r 

Production 

r- --, ,-, 

Broad-area antitank weaPOn 
tnvolv\fllllmlted collateral 
dam&~e \ \ c: :J 
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CENERAL PURPOSE FORCE SYSTEM 
(NAVAL) 

Alr· and space-ba.sed submarine wake detecton 
1 ) (fea.sibtlity has not been established for these 

conc..pts) --, -\r 
L _j 

Sonar, active, low freQuency 

•. 

···-- . ·- -

Broad-ocean ASW 

. j 

, 

ASW 

Broad-arel ~rch (If con-
cept feasible) 

Detection ranee creater than 
30nm 

Siena! processlnc, sen-~ 
5011 l 

Seruon, siena! proce:ss-
Inc 

c Wu" ~~ooOo •"""'"'"""~ """""•oollon•-ofi-M~I ~~-.... ~ l j 
We do not make a Judcment u to Soviet Intent to deploy such a tY,tem In contravention of any edsttnc treaties. 
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