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Summary

Information available
as af 6 November 1987

.was used in this report.

Soviet SDI Response Options:
The Resource Dilemma :)

When President Reagan announced the Strategic Defense Initiative (SDI)
in March 1983, the Soviets already were pursuing a large number of
strategic offensive and defensive force modernization programs and re-
search in advanced technologies that could eventually contribute to a
response. Concern over SDI has caused them to refocus some research and
development (R&D) efforts and to increase funding for sone research with
potential application to advanced ballistic missile defense (BMD) or BMD
countermeasures, but, to our knowledge, the Soviets have et initiated
major new weapons procurement programs in responsc1

The Soviets apparently have proceeded on the assumption that they could
delay responding to SDI with major new weapons procurement programs
or the acceleration of ongoing programs until at least the early 1990s,
when such responses could be incorporated in their 13th Five-Year Plan
(1991-95). They will be making key decisions supporting this plan during

1988-90. D

The time frame within which we would begin to see Soviet force changes in
response to SDI would depend on the degree to which the Soviets expanded
production of existing weapon systems, modified and improved those
systems, or developed new ones:

» Expanding production runs early in the 13th Five-Year Plan for systems
that already exist or are currently under development could result in
larger force deployments in the early-to-middle 1990s.

+ Modifying existing weapons in response to SDI could result in some
systems entering the force three to five years after the modification
programs were initiated.

» Initiating major new weapons development programs during the 13th
Five-Year Plan, however, would not result in production or deployment
of those systems until after the year 2000

To illustrate the resource commitments the Soviets could face in their
planning, we have estimated procurement and operations and maintenance
(O&M) costs, expressed in constant 1982 rubles, for systems the Soviets
might deploy using existing or near-term technology. We have also
considered the impact that responding to SDI might have on other high-
priority military and civilian programs as they compete for scarce, high-
technology resources. We lack the data to estimate the total amounts the
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Soviets are spending on BMD-relevant research, but the demands of the
R&D phase of a weapons program for manpower, machinery, and raw
materials are generally small in comparison with the procurement phase.

In examining the magnitude of the resource challenge Moscow is facing,
we have examined four generic responses to SDI. We are not, however,
projecting that the Soviets will actually respond to SDI with the specific
types and levels of forces discussed nor are we judging that these force lev-
els would be adequate or effective responses. The approaches we have
considered are:

» Saturation. If the Soviets were to expand procurement of the SS-18
follow-on, the SS-X-24-class, and the SS-25-class ICBMs over a 10-year
period to overwhelm a future US BMD system, we estimate that they
could deploy ;]more reentry vehicles (RVs) on these systems
than we project they will deploy by 1997 in the absence of a response to
SDI. Such a response, however, would cost approximately 73 billion
rubles—about twice as much as we would otherwise expect them to spend
on these ICBM systems in the next 10 years.

» Circumvention. The cost of increasing deployment of air-breathing
missiles to circumvent US BMD could vary greatly, depending on the
delivery platforms chosen and the effectiveness of US air defenses. We
estimate that, using current production capacity, the Soviets could
produce over a 10-year period as many as 170 Bear H and 150 Blackjack
aircraft, supporting Midas tankers, and 7,700 air-launched cruise mis-
siles (ALCMs) at a cost of approximately 33 billion rubles, or about two
and a half times as much as we expect them to spend on these systems by
1997 in the absence of a response to SDI1. :

» Defense Suppression. The cost of a defense-suppression response would
vary greatly depending on the survivability and redundancy of the US
BMD system and on the number and sophistication of the antisatellite
{ASAT) weapons deployed. Procuring no more than a few hundred
ground-based, nuclear-armed ASAT interceptors and associated tracking
and guidance radars would cost less than 10 billion rubles. Deploying as
many as 1,200 ASAT interceptors and associated radars would raise
procurement costs to about 25 billion rubles. We estimate that the
Soviets could deploy about 60 space mines—orbiting satellites capable of
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destroying nearby space platforms on command—using existing ground
control assets for about 6 billion rubles. Costs could escalate rapidly,
however, if the Soviets were eventually to develop and deploy more
sophisticated interceptors or space mines requiring dedicated ground
control facilities.

* Ballistic Missile Defense.l
projects that if the Soviets chose to expand their existing ABM defenses
to cover key targets throughout the USSR, they could deploy a network
of 3,200 ground-based, nuclear-armed exoatmospheric and endoatmos-
pheric missiles, supported by Flat-Twin tracking radars and Pawn Shop
guidance radars. We estimate that it would cost about 50 billion rubles to
procure these systems—more than total Soviet procurement outlays on
strategic defense, including both ABM and air defense systems, during
the past 10 years. If the Soviets eventually attempted to deploy their own
space-based BMD system, we believe space lift would be a potential
bottleneck. Procuring enough SL-X-17 heavy-lift launch vehicles to meet
lift requirements similar to those projected for US BMD systems could
cost the Soviets about 40 to 75 percent more than we would otherwise ex-
pect them to spend on SL-X-17 procurement.

Whatever the costs of individual options, the Soviets’ desire to minimize
strategic and technological risk probably would lead them to adopt
multiple approaches to countering SDI. A limited response entailing
incremental increases in the procurement of ICBMs, ALCM carriers,
direct-ascent ASAT weapons, and space mines, for example, would have
only a modest impact on total defense spending or on the Soviet economy.
A more robust, comprehensive response involving both extensive counter-
measures and expanded Soviet BMD systems would lead to unprecedented
expenditures and greatly increased military demand for a variety of scarce
_resources.

Thus, for anything beyond a quite limited response, the Soviets’ public
claims that they could counter SDI quickly and cheaply probably under-
state the severity of the trade-offs they would have to make in responding
to SDI. Indeed, some Soviets have expressed concern that the cost of
deploying advanced strategic defenses while modernizing and expanding
offensive forces would be prohibitive. Even if General Secretary Gorbachev
succeeds in raising productivity enough to sustain economic growth at an
average annual rate of 2.5 percent during the 1990s, and if defense



spending were kept at its current share of GNP, the Soviets would find it
difficult to mount a large response to SDI during this period without
curtailing other military programs. Significantly expanding procurement of
weapon systems based on existing technologies would strain the Soviets’
already taut component supply base. Reliance on more complex technol-
ogies would cause still greater strain because many Soviet weapons
programs projected to reach initial operational capability in the late 1990s
will compete for the same resources.

Additional demand for the critical products of advanced technology would
hit the Soviet economy at a crucial juncture. Gorbachev is trying to reverse
two decades of declining economic growth with a strategy that emphasizes
industrial modernization through the acceleration of investment and the
introduction of more technologically advanced capital equipment. His
modernization plans call for many of the same scarce, high-technology
resources—including microelectronics and flexible manufacturing sys-
tems—that would be required for advanced BMD systems and counter-
measures. Initiating a response to SDI in the near term that depended on
these advanced technologies would, in our view, require scaling back
industrial modernization goals, If Gorbachev’s industrial modernization
program is substantially delayed, we believe Soviet economic growth would
falter

In an effort to both defer and reduce the costs and technological challenges
involved in a major response to SDI, we believe the Soviets will continue to
pursue arms control measures to gain US concessions on SDI. In'the
meantime, we expect that they will try to save money and time in SDI-
related research by acquiring Western technology and by harnessing East
- European scientific expertise and manufacturing capabilities in areas
where comparable Soviet capabilities are lacking or in short supply. Given
Western controls on the export of critical defense-related technologies and
the limited ability of East European countries to support Soviet efforts,
outside help might ease, but will not solve, the challenges posed by SDI.

S
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Scope Note This paper examines the resource implications of possible responses the
Soviets might make to SDI. It begins by examining their concerns about
SDI and the actions they have already taken in response to the initiative. It
then estimates the cost of several potential responses to SDI and examines
the technological challenges of formulating a response. Finally, the paper
considers potential trade-offs among other important military and civilian
objectives. Because we lack specific information on the threat that the
Soviets would perceive from US BMD deployment, however, we are not
projecting the specific types and levels of forces they might employ in
response.to SDI, nor are we assessing the effectiveness of their potential
responses. '

/

It provides information on what the Soviets have already done in
response to SDI and estimates the cost of a broader range of possible future
responses. In addition, it expands the analysis of the impact that respond-
ing to SDI might have on other military and civilian programs.[ ]
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Soviet SDI Response Options:
The Resource Dilemma

Soviet Strategic Defense Activities

Long before the United States announced the Strate-
gic Defense Initiative (SDI), the Soviets had been
investing heavily in strategic defense. They currently
have the world’s only operational antiballistic missile
(ABM) system, which they have maintained around
Moscow for two decades and are currently upgrading.
They have deployed a large air defense network of
surface-to-air missiles (SAMs) and interceptor air-
craft, and they are now developing and deploying new
air defense systems designed to improve their early
warning and detection, tracking, command and con-
trol, and intercept capabilities against aerodynamic
systems. They also have had an operational anti-
satellite (ASAT) system since the 1970s.

In addition the Soviets conduct extensive research on
advanced technologies with potential ballistic missile
defense (BMD) and ASAT applications. For example,
they have been working on military applications of
_directed energy for as long as the United States.
There are important gaps in our understanding of the
objectives and status of Soviet research in these areas.
Nevertheless, because these research efforts predate
the US SDI, we ¢xpect them to continue whether the
United States proceeds with its program. :I "

Why the Soviets Don’t Like SDI

We believe the Soviets were surprised by and continue \

to be worried about the US SDI program (see inset).
Their concern is reflected in the intensive campaign
they have launched to undermine US and Allied
support for SDI, which has combined diplomacy
(particularly arms control initiatives) with extensive
political influence activitics.’E

*Sce DI Rescarch Paper SOV 87-100457{
August 1987, Soviet Political Influence Activities: Shifting Tactics
To Counter SDI.D :

The Soviets’ reaction to SDI suggests that Moscow

has three main concerns in considering potential

responses. They involve the:

» Strategic impact of US deployment of BMD.

= Opportunity costs in the military and civilian sec-
tors that could result from a major response.

¢ Technological challenges created by the US effort.

]

SDI has potentially far-reaching implications for So-
viet strategy, force structure, and defense planning. If
the United States decides to deploy a BMD system,
the Soviets would face new uncertainty about the
ability of their strategic forces to accomplish their
targeting missions in war and their deterrence mis-
sions in times of crisis.-Shifting technological competi-
tion from ballistic missiles and nuclear weapons,
which the Soviets have acquired at great cost, to
advanced defensive technologies in which the United
States has many advantages would fundamentally
change the dynamics of US-Soviet strategic competi-
tion. Restructuring Soviet force posture to counter US
strategic defenses would be costly and time consum-
ing and could disrupt plans for other important
military and civilian programs. As the Soviets explore
their options, the magnitude of the resources required

and the availability of ke; logies will weigh
heavily in their response.

The Soviets fear that SDI will force an accelerated
arms race in strategic offensive weapons. In bot

\they have indicated

that they would find it difficult to increase spending
on strategic offensive forces sharply without affecting
the availability of resources needed to modernize their
conventional forces and industrial base, At the same
time, despite public assertion that they will not at-
tempt to emulate SDI, the Soviets are concerned that



The US Strategic Defense Initiative

In March 1983 President Reagan called for an
intensive and comprehensive effort to define a long-
term research and development (R& D) program,
based on emerging US technological capabilities,
aimed at ultimately eliminating the threat posed by
nuclear-armed ballistic missiles. Soon afterward, the
United States established SDI as a broad-based
R&D effort to determine the technical feasibility of
developing ballistic missile defenses. In April 1984
the Strategic Defense Initiative Organization (SDIO)
was established within the Department of Defense to
manage the SDI effort. The SDIO was directed 1o
place primary emphasis on nonnuclear technologies,
while the US Department of Energy was tasked to
conduct research on nuclear directed-energy weapons.

Decisions on when a US BMD system would be
deployed were deferred pending preliminary research
into the relative merits and feasibility of alternative
technologies and system architectures. By June 1987
SDIO had endorsed a three-phase deployment
strategy:

 The first phase—slated for 1992-95—would proba-
bly emphasize ground- and space-based kinetic
energy weapons and sensors to intercept Soviet
ballistic weapons in the boost-, postboost, and late
midcourse phases of Right.

The second phase—slated for 1996-98—would im-
prove US capabilities to intercept ballistic weapons
in the midcourse and terminal phases by adding
more space- and ground-based kinetic energy weap-
ons, space surveillance sensors for interactive dis-
crimination between RVs and decoys, and improved
systems for battle management and command, con-
trol, and communications.

s The third phase—slated for 1999-2000—would
add advanced space- and air-based sensors, im-
proved kinetic energy weapons, and space-based
directed-energy weapons 1o attack Soviet ballistic
missiles in all phases of flight.| |

continued US commitment to strategic defense will
eventually force them to accelerate the pace and
expand the objectives of their own BMD programs.
Soviet statements indicate that Moscow believes that
the cost of deploying advanced strategic defenses
while modernizing and expanding offensive forces
would be prohibitive. Shifting resources from offen-
sive to defensive forces, however, would impose poten-
tially unacceptable constraints on the rate of improve-
ment in the Soviets’ strategic offensive forces.
Technological stagnation of their forces in the face of
continually improving US strategic defenses would
upset the strategic balance and uitimately undermine
their superpower status.|

These concerns are compounded by the Soviets’
awareness that they may have to initiate a response to
SDI at a time when they already face stiff competi-
tion for resources from other military programs and
from Gorbachev’s ambitious industrial modernization
program. Diverting resources from these programs
now to counter SDI would, in the long run, inhibit the
Soviets’ ability to compete effectively with the West
in the development and deployment of advanced-
technology weapon systems.

’havc expressed concern that

SDI will force the pace of US-Soviet competition in
the development and assimilation of key military-
related technologies. Most Soviet weapons develop-
ment programs emphasize proven and producible
technology. SDI, however, involves many technologies
that the Soviets have found difficult to develop and
assimilate. They are therefore uncertain about their
ability to keep up with US technological advances in
strategic defense and are worried that other US
military programs may benefit from technological
spinoffs from SDI research. They have also voiced
fears that diverting critically scarce resources to
respond to SDI could retard technological progress

elsewhere. ]

How the Soviets Have Responded So Far

Moscow’s efforts to halt or slow the SDI program
have been directed at eroding US public and Congres-
sional support to achieve cutbacks in SDI funding,



and at exploiting European doubts over the wisdom of
pursuing what the Soviets have sought to characterize
as a “new dimension of the arms race.” Depending on
the audience, the Soviets have taken different, even
contrary, approaches in their attempts to undermine
the SDI program. They have portrayed SDI as techni-
cally infeasible and prohibitively expensive, while at
other times they have characterized the program as
militarily destabilizing or relatively easy to counter.
The Soviets have also brought pressure on the United
States to negotiate constraints on SDI. Since the
Geneva Nuclear and Space Talks opened in March
1985, the Soviets have sought to ban the development
of space-related weapons, and have linked agreement
on reductions of strategic offensive weapons to a
resolution of space weapons issues.

Despite the hope that a new administration will
abandon or deemphasize the SDI program, Soviet
defense planners have not counted solely on propagan-
da and arms control efforts to block SDI. The Soviets
have begun to assess possible future US BMD tech-
nologies and capabilities in light of their own strategic
offensive and defensive systcmiL ]

\shortly after the President

announced SDI, the Soviets initiated threat and tech-
nology assessments in the Academy of Sciences, the
Ministry of Foreign Affairs, and probably in the

ini of Defense.
these

studies concluded that the Soviets’ quickest, easiest,
and least risky response would be to counter rather
than to emulate SDI and to primarily emphasize
proven technologies. At the same time, the studies
identified technology areas related to SDI where
Soviet research was considered inadequate and rec-
ommended that prOframs in these areas be given

greater attention.

the Soviet Union has taken steps to better
position its scientific and military institutions to re-
spond to changes in US policy toward strategic de-
fense. Reportedly, the Soviets have reallocated R&D
resources to pravide additional funding for some
projects relevant to advanced BMD and have made

organizational changes at some rescarch institutes to
enable them to pursue such research more efficiently.
For example:

o |feasibility stud-
ies of space-based BMD have brought about struc-
tural and managerial changes in some research
institutes, resulting in an expansion and reorganiza-
tion of military-related laser and space systems
research. '

«In 1984‘ a fivefold in-
crease in funding for “space defense” research,
while overall funding for science and technology
(S&T) was left unchanged.

In November 1985

that he had
been given six times the amount of money he
received in 1984 for SDI-related.research.

jﬁfm_)

control a multimillion-ruble budget for SDI-type
research.

* In 1986

/

Lcmng a statement made by a Soviet academi-
cian in mid-1986, said that the Soviet Government
assigns the top graduating students from certain
higher technical schools to military research pro-
grams in two key areas: countering SD] and devel-
oping a space shuttle and space station.

These adjustments to R&D programs probably are
motivated by a Soviet desire to prevent the United
States from achieving technological advantage in this
critical strategic area. Because the US SDI program
is itself still in the research phase, the Soviets proba-
bly have not yet felt compelled to go beyond R&D and
political action in response. We do not have any
evidence that they have initiated major new invest-
ment or acquigsition programs cither to counter or to
emulate SDI.




Besides mustering their own scientific resources, the
Soviets have attempted to harness East European
S&T assets to aid their counter-SDI research efforts.
According to a source with good access, Gorbachev
met with representatives from 10 Communist coun-
tries in December 1985 to gain their support to
strengthen Soviet counter-SDI efforts.

the Soviets requested still
further scientific cooperation and additional funding
from the other Warsaw.Pact states to support R&D
on SDI countermeasures.

Some East European countries have already respond-
ed to the Soviet appeal

Science was reportedly cooperating with the USSR on

Planning Horizon for a Larger Soviet Response

The threat and technology assessments the Soviets
have already made suggest that they are probably
incorporating potential SDI responses in their long-
term military plans. These plans are developed on a
case-by-case basis to weigh the implications of emerg-
ing military technological challenges over the next 15
to 25 years. On the basis of projected threat assess-
ments and the estimated performance of Western
systems, military planners derive key performance
objectives for future Soviet systems. They then project
the industrial and technology development and acqui-
sitions needed to produce these systems and develop
an R&D schedule for new systems or for major
modifications of existing systems slated to enter pro-
duction during the projection period. These plans do
not, however, commit capital resourccs]_—-

If the Soviets eventually decide to respond to SDI by
procuring new or additional weapon systems, they will
incorporate specific responses in their five-year

nationa! economic pians (FYPs). These FYPs commit

capital investment and resources to major programs
that are ongoing or will be initiated during the plan
periods. Because substantial shifts in resource alloca-
tion would disrupt the current FYP (1986-90),
however, we do not expect major increases in procure-
ment funding in response to SDI before the 13th FYP
(1991-95)—barring a US commitment to go forward
with deployment of advanced strategic defenses in the
next year or two.

If the United States initiates deployment of BMD
systems in the early 1990s, the 13th FYP will be a
critical time for the Soviet Union to begin to respond
with new or expanded strategic programs. The Soviets
will make key decisions supporting this plan during
1988-90. By that time, they will have more informa-
tion about potential SDI architectures and, in the
wake of the US presidential election in 1988, will be
better able to judge the future pace and direction of
the SDI program. If, however, they still lack critical
information about the deployment schedule and tech-
nical characteristics of possible US BMD systems at
that time, they may choose to postpone commitment

- to specific countermeasures until midway through the

13th FYP—although any midcourse changes would
be disruptive—or they could wait until they are
planning for the 14th FYP. Such a delay, however,
would place the Soviets at risk of conceding to the
United States the strategic advantage. On the other
hand, the Soviets could also settle for responses in the
13th FYP which, though possibly not optimal, could
still complicate US strategic defense requirements.
The Soviets could modify these responses over time as
they acquired additional information. Pressure to
initiate major procurcment programs in response to
SDI would diminish if they judged, based on their
perception of domestic US support for SDI and on
past US weapons procurement experience, that the
United States is unlikely 10 meet the SDIO’s schedule
for phased BMD dcploymcnt.[:

The length of time the Soviets would require to
respond to SDI would depend on the degree te which
they expand production of existing weapon systems,



modify and improve existing systems, or develop new
ones. Larger than expected production runs or con-
struction of new production capacity for weapons now
in production or development could begin during the
13th FYP. If, on the other hand, the Soviets initiated
early in the 13th FYP a full-scale development pro-
gram to modify an existing system, they could begin
production and deployment of the modified system by
the 14th FYP (1996-2000).* Because the development
cycle for new, complex weapons—albeit using existing
technology—typically spans nine to 12 years, com-
pletely new weapons programs initiated early in the
13th FYP probably would not reach deployment until
the early 2000s (see figure 1)

Soviet Response Options

This section examines the cost and feasibility of
expanding production of systems the Soviets have -
already deployed, are developing, or could develop
readily using largely proven technology. For response
options incorporating more advanced weapons or sup-
port systems, we only identify technological and in-
dustrial constraints that might affect the timing and
cost of production because we have difficulty estimat-
ing the cost of future systems whose technologies we
do not yet fully understand. We are not predicting
that the Soviets would actually respond to SDI with
the specific types or levels of forces used in our
estimates or that the options we have considered

ffmjn adequate or effective responses to SDI.

If the Soviets eventually respond to SDI by undertak-
ing major procurement programs, they could choose
from among four generic options:

* Saturation—Expanding or improving strategic of-
fensive nuclear forces in an effort to overwheim or
penctrate US BMD.

» Circumvention—Increasing production and deploy-
ment of nonballistic systems, for example, long-
range cruise missiles and delivery platforms, to
circumvent US BMD.

3 a detailed analysis, see DI Research Paper SOV 87-10037JX
l, July 1987, Preparation for Pro-

duction of Soviet Weapons.

» Defense Suppression—Deploying defense-
suppression weapons such as ASAT interceptors or
space mines capable of directly attacking the space-
based elements of US strategic defenses.

¢ BMD—Expanding ballistic missilc defenses.

If the Soviets decide that a major response to SDI is
necessary, we think it is uniikely that they would
pursue only a single option. Their desire to minimize
strategic and technological risk would probably lead
them to pursue multiple approaches to countering
SDI. Ultimately, the Soviets’ response would be
shaped by their perception of US BMD objectives and
capabilities and by their own strategic and technologi-
cal requirements.D

Many possible responses to SDI could be extensions of
programs the Soviets are already pursuing or planning
for the 1990s. For example, they are already develop-
ing and deploying new strategic offensive weapons—
such as new ICBMs, cruise missiles, nuclear-powered
ballistic missile submarines (SSBNs), and bombers—
that could eventually contribute to their capabilities
to saturate or circumvent US defenses. The Soviets
could aiso build on their current programs to improve
ABM and defense-suppression capabilities. Given
their uncertainty about the future status of SDI and
the performance characteristics of possible US BMD
systems, they might consider an extension or expan-
sion of ongoing or planned programs to be less risky in
the near future than initiating costly new programs
specifically in response to SDI.

To illustrate Soviet industrial capabilities to pursue
the four generic response options and the resource
implications these responses would entail, we have
examined sclected systems that could play an impor-
tant role in a larger, integrated Soviet response. In
each case, we have estimated the procurement costs
for up to the maximum number of these systems the
Soviets could produce over a 10-year period using
existing production facilities operated at current utili-
zation rates.* When possible, we have also estimated

* See appendix A for a discussion of how the cost estimates were
derived for this paper] ]



the operations and maintenance (O&M) costs for
these systems for 10 years.® The costs and probably
the effectiveness of the individual options we have
considered vary greatly. Some appear more affordable
than others, but, because we have not analyzed the
effectiveness of any of the forces considered, our
estimates do not indicate which options would be most
cost effective.

Saturation
The simplest of the active measures to overwhelm
SDI would be a simple increase in the number of

- Soviet strategic missiles to a level assuring penetra-

tion of the American spaceshield.

Maj.-Gen. Ivan 1. Anureyev,
Former prafessor, Soviet General Stafff

Academy
March 1987

The response the Saviets have most often claimed that
they would make to US BMD deployment is to
expand their own offensive nuclear forces—especially
ICBMs. They already have an extensive ICBM mod-
ernization program, and by the mid-1990s they will
have replaced most of their current ICBMs with
modernized missiles

we

consider their deployment as replacements for older,
less capable missile systems rather than as a response
to SDI. The Soviets, however, might substantially
increase the numbers deployed in an effort to saturate
US defenses.

The number of additional ICBM RVs the Soviets
would need to saturate US BMD would depend on the
perceived cffectiveness of the US defenses and their
impact on Soviet strategic requirements and opera-
tional concepts. US BMD deployment could Iead the
Soviets to reassess their prioritization of US targets,
change the damage expectancy required for various
targets, add SDI-related targets, or substitute

$ We have not estimated O&M costs for the systems considered
under the defense-suppression or space-based BMD options because
we lack historical data from which to extrapolate O&M procedures

and costs, E

submarine-launched ballistic missiles (SLBMs) or
air-breathing weapons to cover targets currently allo-
cated to ICBMs. Because we do not know which, if
any, of these changes the Soviets would make in
response to US BMD deployment, we cannot project
how many warheads they would need to saturate
those defenses. Nevertheless, as a baseline case, we
can relate the Soviets® ability to pursue the saturation
option to their basic [ICBM RV requirements, assum-
ing that their basic targeting approach remains un-
changed.

<Our analysis of

their current ICBM production facilities indicates,
however, that they could produce ICBMs well beyond
these levels. If the Soviets sought to saturate US
defenses without changing their targeting require-
ments, they would have to deploy additional ICBM
RVs to compensate for the attrition a US BMD
system would impose. Our estimates indicate that if
the Soviets produced the SS-X-24-class,
and SS-25-class missiles.using only existing capacity
over 10 years, they could deploy about 11,500 RVs

using these systems.

We estimate that if the Soviets produced all of these
systems over a 10-year period using current capacity,
procurement and construction costs would equal




Figure 1
USSR: Developing New Systems and
Production Capacity
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about 73 billion rubles. This is about 65 percent more
than we estimate the Soviets spent on total procure-
ment for the Strategic Rocket Forces (SRF) during
1977-86, and about twice what we project they wilil
spend on these three systems between 1987 and 1996

in the absence of a response to SDY/ /

In addition to procurement costs, the Soviets would
incur additional construction and O&M costs, al-
though these would be small compared with procure-
ment costs. Nevertheless, even if the Soviets were to
pay the price for substantially increasing ICBM

_ production, the SRF would have difficulty assimilat-
ing the expanded forces rapidly because of constraints
on trained manpower and supporting infrastructure.
The industrial facilities involved in producing large
numbers of missiles and their subsystems and compo-
nents might also experience shortages of raw materi-
als and trained labor

Generally, sustaining much higher levels of missile
production for a long period of time would be feasible
only if the Soviets were to forgo substantial modifica-
tions to the systems during their production runs. If
the Soviets sought to maximize output by departing
from their current practice of introducing incremental
improvements to their missiles in the course of series
production, they would have to refrain from introduc-
ing tailored BMD countermeasures—such as ad-
vanced penetration aids—to missiles already in
production

Besides expanding ICBM production, the Soviets
have the option of responding to SDI by making
qualitative changes to their [CBM forces to make
them less vulnerable to US BMD systems. For exam-
ple, they could deploy a larger number of warheads on
existing missiles. In addition, they could deploy de-
coys along with RVs on their ICBMs to confuse US
sensors and complicate targeting requirements for
midcourse flight. The Intelligence Community esti-
mates that, with a concerted effort, the Soviets could
develop boosters with burn times of less than 100 to
125 seconds within five to seven years.” Shorter burn

times would reduce the time available for BMD
sensors 10 acquire the targets and associated weapons
to destroy the booster before it deployed its RVs. Such
a weapons development program would require the
Soviets to develop 2 new rocket motor and a faster
action postboost vehicle as well as to change the
missile fuel type. Although we have no evidence that
the Soviets are developing fast-burn boosters to
counter. SDI, their booster burn times are becoming
shorter as they improve their rocket technology. Such
countermeasures, which would require extensive mis-
sile design changes, would be costly and could reduce
missile payload or accuracy.

Circumvention

SDI is not effective against cruise missiles or against
aircraft . . . in the event of implementation of the SDI
project, the arms race will shift from the sphere of
ballistic missiles to other spheres.

Georgiy Arbatov,

Soviet academician
Navember 1986

The Soviets could attempt to circumvent a US BMD
system by increasing their reliance on air-breathing
Iissiles. To illustrate possible trade-offs associated
with this option, we have cxamined the potential for
expanded production of air-launched cruise missiles
(ALCMs). The Soviets are already in the process of
modernizing their heavy bomber forces by producing
the Bear H and the Blackjack, which are equipped to
deliver ALCMs. By the mid-1990s, these two aircraft -
will comprise the bulk of the Soviet intercontinental
bomber force. The estimated accuracy and yield of
Soviet strategic cruise missiles would allow them to
destroy almost any target assigned to ballistic mis-
siles. We believe, however, that the Soviets currently
plan to use long-range cruise missiles in follow-on
strikes, not for attacking the time-urgent targets
against which many Soviet ICBMs would be em-
ployed. Moving counterforce targeting requirements
from ballistic missiles to cruise missiles in response to
SDI would heighten Soviet concerns over the surviv-
ability, penetrability, timeliness, and responsiveness of
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their attack forces. In considering the circumvention
option, the Soviets would have to weigh the potential
vulnerability of ICBMs and SLBMs to US BMD
against the risks imposed by the slower flight times of
cruise missiles and the potential vulnerability of their
carriers to interdiction.

A major shift to ALLCMs would force the Soviets to
build larger numbers of both ALLCM carriers and
supporting tankers. In addition, they would have to
shift resources among cruise missile programs to allow
increased production of the AS-15 ALCM. Because it
takes much longer to build strategic aircraft than
ICBMs and because each ALCM carrier can deliver
only about as many warheads as a single large ICBM,
it would take years and large resource outlays to
deploy enough ALCMs to cover all the targets the
Soviets currently assign to their ICBM forces.

In the absence of a response to SDI, we project that
the Soviets will halt production of the Bear H and
produce 90 Blackjacks during 1987-97, costing about
14 billion rubles. Existing capacity, however, would
allow the Soviets, if they chose, to procure 7,700
ALCMs, 170 Bear H’s, 150 Blackjacks, and associat-
ed tanker aircraft by 1997 at a cost of approximately
33 billion rubles. Greater reliance on the more sophis-
ticated Blackjack would increase response costs and
would require the Soviets to expand Blackjack pro-
duction capacity beyond current expansion efforts.

they would require at least five years to bring a new
plant on line :

O&M costs for strategic aircraft are considerably
higher than for ICBMs, given the aircraft’s greater
requirements for routine maintenance and larger costs
entailed in daily training and patrol operations. A
large increase in strategic aircraft deployment would
require the Soviets to expand basing facilities and to
increase the number of maintenance personnel and
flight crews, all of which would take several years

to accomplish. For example, the deployment of 300
additional strategic bombers would require the

]

formation of approximately 20 new air regiments and

construction of 10 new bases, costing about 400
million rubles.

Defense Suppression
Laser stations in orbit for military purposes can be
wrecked quite easily.

N. Zholkver,

Soviet writer
April 1986

Soviet military officials and scientists have often said
publicly that space-based components would be the
most vulnerable elements of a deployed US BMD
system. Figure 2 shows that the Soviets have a variety
of ASAT options that in the future could be capable
of threatening US space-based BMD elements in a
broad range of altitudes. For example, an ASAT .
interceptor based on the Galosh ABM missile couid
be used to threaten sensors and kinetic-kill vehicles
deploycd at altitudes below 1,000 kilometers (km). As
figure 2 indicates, some of the Soviets’ ASAT options
are available now, some could be developed relatively
quickly from existing technology, and still others—
especially those requiring advanced sensors or space
basing—probably could not be deployed before the
late 1990s or beyond. Of course, ASAT missiles could
themselves be vulnerable to US SDI systems| |

Of the Soviets’ near-term ASAT options, the least
effective would probably be the nonnuclear orbital
ASAT interceptor. Its slow intercept capability would
give 1S space-based defenses time to maneuver to
safety or to attack the ASAT itself.

The Soviets could try to overcome these deficiencies
by developing a direct-ascent ASAT interceptor.
Their ability to do so in the near term would probably
be contingent on their willingness to arm their ASATs
with nuclear warheads. Judging from the problems
the Soviets have had in developing an advanced

10



Figure 2
USSR: Potential ASAT Threat to
Proposed US SDI Systems

Systéms available now
| Systems available by mid-1950s
(] Systems available by late 1950s

?| MakismursAttack Altitude of ¥\
! Potential Soviet, ASAT Weapons - 7

*Proposéd; | US:SDI:R¢lated; Satellites i
-Communi¢atiohs; .+ . SDI*Weapon!

Apogee (km)
100,000

— 1 Electronic warfare

ICBMs, space launch vehicle
(modification required)

Space mine
Radiofrequency weapon

DSP

-

10,000

Hypothetical $8-20 ASAT
Space-based high-energy laser
Kinetic energy weapon
Particle beam weapon
Nonnuclear direct-ascent
interceptor

— Nonnuclear orbital interceptor
— Galosh ABM interceptor
Ground-based high-energy
— laser

1,000

100 —_

BSS: Boost phase sensors SBKKYV CV: Carrier vehicle for
DSP: Launch detection satellites space-based kinetic kill vehicie
SSS: Space surveillance sensors

L—J (I

homing sensor for their orbital ASAT system, the US  implications of near-term Soviet defense-suppression
Intelligence Community estimates that they could not  options, we have estimated the cost of two different
deploy an effective nonnuclear direct-ascent ASAT types of nuclear-armed, direct-ascent interceptors.
before the mid-1990s.* To illustrate the resource ] '
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The first direct-ascent ASAT option we have consid-
ered is the modification of existing SS-20 intermedi-

ate-range ballistic missiles (IRBMs) to fill an ASAT -
role

that an SS-20-class ASAT interceptor could
threaten US satellites at altitudes of up to 4,000 km.
This ASAT option is interesting in light of the
Soviets’ proposals to withdraw their SS-20s from
Europe and Asia as part of an INF agreement,
although they have indicated that they would be
willing to destroy them as part of such an arms

control agreement.l:]

Modifying these existing missiles would be considera-
bly cheaper than building entirely -new interceptors.
Moreover, the Soviets could hold down defense sup-
pression procurement costs by capitalizing on the
defense system’s “absentee problem”—that only a
small fraction of the US orbiting defense satellites
would be over the battle space at any given time. We
estimate that the cost of modifying SS-20 IRBMs and
procuring Try Add A tracking radars and Try Add B
guidance radars to support deployment of 200 SS-20
ASATs would be approximately 3 billion rubles.E:]

If the United States deployed large numbers of
weapon platforms in space for boost-phase, post-
boost-phase, and midcourse attack, the Soviets could
perceive the need to deploy enough ASATSs to attack a
much larger number of space targets. They would also
require larger numbers of ASATs if they sought to
launch their ICBM:s in several salvos, rather thanina
single massed strike, since more US weapon platforms
would be brought to bear. Finally, larger numbers of
ASATs would be required if US platforms were

To threaten US satellites at higher altitudes, the
Soviets might choose to deploy “space mines,” orbit-
ing satellites capable of destroying nearby space
platforms on command. The Sovicts have stated pub-
licly that they consider space mines an important
defense-suppression option. They could deploy a few
to threaten a relatively small number of critically
important US SDI-related satellites either as a stand-
alone, defense-suppression option or in conjunction
with direct-ascent ASATs. We have examined a space
mine approach that uses geosynchronous satellites
armed with small nuclear warheads. We estimate that
the cost of procuring and launching 60 such space
mines would cost about 6 billion rubles. This estimate
assumes that the Soviets could use SL-12 boosters to
launch the space mines into geosynchronous orbit. If
the space mines were too large or too heavy to be
launched on the SL-12, however, the Soviets would
have to use the more expensive SL-X-17 and a new,
high-energy upper stage or a completely new launch

vehicle.|

The deployment of space mines could compete with
other launch commitments, depending on how quickly
the Soviets planned to deploy the mines and which
launch vehicles they used. By 1990 they will have
increased SL-12 launches to 15 to 20 per year, up
from the early 1980s’ rate of about 10 per year. Some
of this additional launch capacity could be used to
deploy space mines.

The Soviets would probably have to construct an
extensive ground support network to provide com-
mand and control for a large direct-ascent ASAT or
space mine force. We have not estimated the cost of
such a command and control systcm‘r—-__

highly redundant or equipped with a sclf-defense
capability.

To illustrate the potential cost of pursuing a much
larger ASAT response, we have considered a second
direct-ascent ASAT option—producing large num-
bers of ASAT interceptors based on the Galosh ABM
interceptor. We estimate that the Soviets have the
capacity to deploy about 700 to 1,200 such intercep-
tors over a 10-year period. Procuring missiles and
associated tracking and guidance radars to support
such a

eployment would cost about 16 to 25 billion
tubles. 1 '

—Seeret

\ SNevertheless, we believe that a command

and control system capable of attacking a large
number of US space systems almost simultaneously
on short notice would be costly to produce and
operate.

The Soviets have worked on more advanced technol-

ogies that might be used to attack US BMD satellites.
For example, they have one high-energy laser test
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facility at the Golovino Laser and Electro-Optical
Test Center and two at the Saryshagan Missile Test
Center. Because one of the test facilities at Sarysha-
gan is equipped with a beam director, it could pose a
threat to some US space systems. Turning these lasers  Billion 1982 rubles
into operational weapons, however, would require 10
additional research and a large construction effort
that would take years to compleéte. Although we
cannot estimate with confidence the cost of building a
network of ground-based, high-energy laser weapons,

Figure 3
USSR: Estimated Expenditures on
Procurement for Strategic Defense, 1965-86
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Georgiy Arbatov,

Soviet academician
November 1985

If the United States proceeds with SDI, the Soviets [ ] ]
will have to decidc whether to give greater emphasis T

to BMD in their own strategic posture. CPSU Central

Committee Secretary Anatoliy Dobrynin has said that  total Soviet procurement outlays on strategic defense,
examination of the interdependence between offensive  including both ABM and air defense systems, during
and defensive forces is among the most urgent tasks ~ the past 10 years (see figure 3). Over and above these

facing Soviet scientists and military planners. The . procurement costs, operating and maintaining large
Soviets would have a number of options from which to ABM forces would cost billions of rubles a year and
choose if they decided to expand their own BMD would require a major expansion of Air Defense

systems and capabilities in response to SDI. Forces’ manpower, support facilities, and training

activities.[ |

One approach would be to expand existing ABM
defenses to cover key targets throughout the USSR, Deployment of a nationwide ABM system would be
The Intelligence Community has projected that the paced by radar production and launchsite construc-
Soviets could deploy a nationwide network of up to tion. Rapid deployment of a nationwide, ground-based
3,200 ground-based, nuclear-armed endoatmospheric  ABM system would place great strain on the Soviet
and exoatmospheric interceptors, supported by Flat Union's materials and electronics sectors. Moreover,
Twin tracking and Pawn Shop guidance radars, overa  the Soviets probably would not be able to produce
10-year period.’ Procurement costs of such a system adequate numbers of ABM interceptor missiles in this
would total about 50 billion rubles. This is more than  time frame unless they increased production capacity,

‘ either by converting production lines currently
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dedicated to air defense missile production or by
constructing a new plant. Converting production lines
would take two to three years, however, and could
slow the pace of the Soviet Union’s efforts to modern-
ize its air defense forces. Construction of a new
missile production plant would take longer—probably
about five to seven years. In addition, the deployment
rate of ABMs could be constrained by the availability
of nuclear materials for ABM warheads, depending
on the design of the warhead and the demands for
nuclear materials from other force elements. If such
constraints existed, deployment of large numbers of
nuclear-armed ABM interceptors would take longer

than 10 years. E

The Soviets could also attempt to develop defensive
systems based on more advanced technologies, analo-
gous to those being considered in the US SDI pro-
gram. They have been conducting research since the
1960s on directed and kinetic energy that may be

_applicable to BMD. We expect them to continue these
cfforts regardless of how far the United States pro-
ceeds with SDI, In most cases, Soviet projects on
advanced BMD technologies are in the research or
formative development stages, which require relative-
ly little investment, but may preempt vital scientific
skills. Because major technological deficiencies in
such fields as sensors, battle management, electronics,
and probably advanced nonnuclear weapon technol-
ogies wounld have to be overcome, the Soviets could
not begin to deploy their own advanced BMD systems
before the year 2000.“’D

Deploying a network of such advanced systems would
be even more expensive than extensive deployment of
ground-based ABM interceptors. Moreover, it would
require the Soviets to undertake an ambitions indus-
trial construction and tooling effort involving the
installation of large amounts of often scarce advanced
design, manufacturing, and test equipment. A BMD
system with a large number of space-based elements
would be more taxing for Soviet industry than a
ground-based system, because of the additional re-
quirements that it would impose for space lift, weight
reduction, component miniaturization, and advanced
materials processing.

The Soviets have publicly criticized space-based de-
fensive systems as strategically destabilizing, vulnera-
ble to enemy countermeasures, and enormously ex-
pensive. Moreover] ~ |Soviet technology studies
have reportedly concluded that space-based defenses
are less feasible than ground-based BMD. Indeed,
most of the Soviets’ advanced BMD research to date
has concentrated on ground-based applications. If
further research convinces them that space-based
weapons are technologically feasible and militarily
attractive, however, the USSR already has a strong,
military-oriented space program on which to build
such a response (see appendix B). Although we cannot
estimate the complete cost of a Soviet space-based
BMD system, providing adequate space-launch ca-
pacity alone would be very expensive, over and above
the cost of procuring and operating the space-based
weapons and sensors themselves.

The Soviets already have the production capacity to
build a large number of SL-X-17 heavy-lift launch
vehicles. We project that they will require about 100
of these boosters, costing about 23 billion rubles,
during the 1990s to launch payloads not related to

BMD, 1

. /that they will have the capacity to
produce only 20 to 50 additional SL-X-17s during this
period.[ |

If Soviet lift requirements to support BMD deploy-
ment were similar to those projected for the United
States by SDIO—on the order of 5 to 10 million
kilograms of payload to low-Earth orbit—the Soviets
would require 40 to 100 SL-X-17 heavy-lift launch
vehicles to meet those requirements. Consequently, if
the Soviets chose to deploy their own space-based
defensive system, they would probably have to.in-
crease SL-X-17 production capacity. Building a2 new
production plant would probably take five to seven
years. In addition, increasing SL-X-17 production to
this level could strain component and materials supply
and might force trade-offs with other space booster
programs. '
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The cost of procuring and launching an additional 40
to 100 SL-X-17s would be approximately 8 to 17
billion rubles, or about one-quarter to one-half as
much as we estimate the Soviets spent on all military
space procurement during 1977-86. The high cost of
large-capacity boosters strongly suggests that, for the
Soviets, as for the United States, space lift would be a
major cost driver and potential bottleneck in any
space-based BMD program. The Soviets’ awareness
of this challenge may reinforce their proclivity to
concentrate their BMD R&D efforts primarily on
ground-based systems, whether based on traditional
or advanced technologies.

Potential Macroeconomic Impact

Gorbachev and other Soviet officials have stated
publicly that the USSR’s response to SDI would be
quicker, cheaper, and more effective than SDI itself.
Nevertheless, because the Soviets would probably
pursue multiple approaches to countering SPI, the
need to move on several fronts simultaneously could .
result in unprecedented costs compared with their
past weapons programs. Moreover, the greater the
change introduced in their strategic offensive and
defensive planning in response to SDI, the greater the
strategic mission and operational costs they will have
to incur. Consequently, we believe that the Soviets are
deliberately understating the difficulties they would
encounter in pursuing cven quantitative—let alone
qualitative—responses to SDI.

The comprehensiveness of the Soviets® response to
SDI and the technologies employed would be shaped
by their perception of the effectiveness of US defen-
sive systems. If the Sovicts thought that US defensive
systems were only marginally effective, they might be
more willing to rely on countermeasures that used
only existing technology. For example, they could

- deploy an additional and 200
S§S-X-24-class ICBMs (over and above what we ex-
pect them to deploy by 1997 in the absence of a
response to SDI), 50 Bear H ALCM carriers and
associated tankers, 200 direct-ascent ASAT weapons,
and 30 space mines for under 35 billion rubles. Such
outlays would have only a modest impact on the
Soviet economy or total defense spending. While
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affordable, limited responses based largely on off-the-
shelf technology would entail uncertainty about the
adequacy of the response and would run the risk of
conceding to the United States superiority in ad-
vanced strategic defense tochnologics.l__y_l

If, on the other hand, the Sovicts felt compelled to
emphasize advanced technologies in their response to
SDI, costs would rise dramatically. Our analysis
indicates that procuring and operating the more com-
plex and comprehensive response systems could cost
well over a hundred billion rubles. Such tremendous
outlays would have a major impact on both the
civilian and military sectors of the economy. In
particular, constraints on machinery availability
would force the Soviets not only to reduce production
of consumer durables, but also to pull resources away
from other military programs. Even with large reduc-
tions in other military programs, however, financing
an SDI countermeasure effort that cost more than a
hundred billion rubles over a 10-year period would
probably force the Soviets to increase the share of
GNP devoted to the defense sector.

The USSR’s ability to bear the costs of responding to
SDI would depend on how quickly it decided to
respond, how well its economy performed, and how
much it spent on military programs not related to
SDL. If such an effort were mounted, we do not know
when the Soviets might begin to procure the addition-
al systems or how fast they would attempt to bring
them on line. We can, however, make some assump-~
tions about Soviet economic growth rates and defense
allocation in the 1990s and illustrate how these might
affect the availability of resources for countering SDI.

)

Even if Gorbachev succeeds in raising productivity
enough to sustain cconomic growth at an average
annual rate of 2.5 percent during the 1990s (the rate
at which the economy grew during the mid-1970s and
early 1980s), and if defense spending were held
constant at the current estimated level of 15 percent
of the GNP, the Soviets would find it difficult to
mount a large response to SDI without sacrificing



other military programs. If they did not increase
spending on military programs unrelated to SDI
during this time—thereby inhibiting their ability to
meet force modernization requirements—they would
accumulate during the 1990s about 185 billion rubles
that they could use to counter SDI (see figure 4). If,
however, the Soviets’ expenditures on non-SDI-relat-
ed military programs grew at an average annual rate
of about 2 percent during the 1990s, they would be
left with only about 40 billion rubles to spend specifi-
cally on countering SDI. Any increase in annual
growth of non-SDI-related military expenditures
above 2.5 percent would preempt outlays for counter-
ing SDI unless the Soviets were willing to increase the
share of GNP allocated to defense.

Resource Implications of Responding to SDI

Resource demands imposed by a major near-term
SDI response would hit the Soviet economy at a
critical juncture. Gorbachev is trying to reverse two
decades of declining growth in the Soviet economy
with a strategy that emphasizes industrial moderniza-
tion through the acceleration of investment and the
introduction of technologically advanced capital
equipment. His objective is to match the productivity
of major world industrial powers in both civilian and
military production by replacing outdated plant and
equipment and by accelerating the introduction of
advanced technology into the production process. The
extensive modernization of civilian industrial plants
called for in the 12th Five-Year Plan will impose
heavy demands on the machine-building and metal-
working (MBMW) sector—which is also the primary
source of military hardware.

As figure 5 shows, investment in the MBMW minis-
tries that specialize in defense production exceeded
that for MBMW ministries that specialize in civilian
production during the 1970s and carly 1980s. This
high level of investment in the defense industrial
sector enabled the Soviet Union to install the plant
and equipment needed to produce almost all the
-weapons that we project for delivery through the early
1990s. The progress the Soviets have already made in
modernizing their defense industrial base eased

Figure 4
USSR: Resources Potentially Available
To Counter SDI, 1991-2000 2
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* We assume that the Soviet defense burden will remain
constant at 15 percent of GNP and annual economic
growth will average 2.5 percent.
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competition for investment resources between defense -
and civilian claimants during the early years of the
12th FYP. :

Civilian and military competition for machinery will
probably intensify, however, in the late 1980s and
early 1990s. During that time, the Soviets will need to
retool their defense plants to produce the next genera-
tion of weapons. If the performance of the civilian
machine-building sector has not improved sufficiently
by that time, the Soviets will face tougher choices
between the needs of the civilian and defense indus-
tries for scarce investment resources.
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Figure §

USSR: Estimated Productive Investment in the
Machine-Building and Metalworking Sector,
197190 **
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8 The Soviets do not report investment in military
machinc building.

b Early last year, Soviet Premier Nikolay Ryzhkov
publically announced that 63 billion rubles would be
invested in machine building during the 12th Five-Year
Plan. An analysis of previous investment levels and other, !
more recent, public statements strongly suggests that the 63
billion figure embraces the planned value for the civilian
sector only. We have adjusted this value to ensure
comparability with the other data used to derive this series.

]

17

Competition for other resources—skilled labor, raw
materials, and intermediate goods such as electronic
components—is likely to be stiff even in the near term
and could require the leadership to make difficult
trade-offs among the three principle claimants to the
USSR’s machinery output—investment, consumer
durables, and military equipment. The defense sec-
tor’s direct and indirect consumption of metals, for
example, rose from about 30 percent of total metals
output in 1972 to nearly 40 percent in 1982. Unless
Soviet industry significantly improves the efficiency
with which it uses metals, competition for metal
inputs will increase during the 12th FYP. Similarly,
competition in the energy sector will be severe. De-
fense consumes about 20 percent of total Soviet
energy output, primarily in the production of energy-
intensive products such as machinery and nuclear
materials. Gorbachev’s effort to increase production
of civilian MBMW output will increase energy de-
mand and could intensify competition between the
civilian and defense sectors.[‘

The severity of the trade-offs that the Soviets might
have to make to respond to SDI would be even greater
if they not only procured large numbers of systems
based on existing technology but also developed and
deployed completely new systems based on advanced
technology. Countering, and especially emulating,
SDI with advanced systems would require emphasiz-
ing technologies that the Soviets have found difficult
to develop and assimilate. Figure 6 illustrates that
they would have to make advances in a broad range of
technologies, from information acquisition to produc-
tion technologies, if they were to attempt to develop
and deploy 2 multilayered BMD system similar to
that being considered in the United States. To meet
this broad-based challenge, they would have to diffuse
their R&D and production resources over a wide
range of technology areas.|



Figure 6

USSR: Technology Requirements for Deploymen
of Advanced Ballistic Missile Defenses
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* SATKA: Surveillance, acquisition, tracking, and kill assessment

Competition Within the Military Sector
Responding to SDI in the near term with a large

weapons procurement effort would strain the already

taut Soviet component supply base. Production of
advanced weapons is currently constrained by short-
ages of advanced materials and production equip-

ment."

o IR

Soviet weapon systems increasingly incorporate so-
phisticated sensors, computers, microelectronics, sig-
nal processing, and advanced materials and struc-
tures. Producing an adequate supply of these high-
technology components and materials in the years
ahead will require increased output of computer-
aided design and computer-aided manufacturing
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(CAD/CAM) equipment, precision machine tools,
flexible manufacturing systems, automated assembly,
and advanced testing and quality control equipment.
Although responding to SDI might in the long run
spur technological advances in these areas, in the
short run it would primarily heighten the competition
within the defense sector for these scarce resources.

[ ]

Although it is too early to project what specific trade-
offs the Soviets might have to make in responding to
SDI, competition could be felt across a wide range of
strategic, general purpose, and command, control, and
communications programs, Figure 7 lists a number of
Soviet weapons programs projected to reach initial
operational capability in the late 1990s that will
require technologies also likely to be important in
countering or emulating SDI. Dotted cells in the table
indicate weapons programs that might face increased
competition for materials and components in given

- technology areas if the Soviets sought to counter or
emulate SDI. An appreciation for the potential tech-
nological challenges the Soviets might encounter can
be gained by looking closely at two specific technol-
ogies that are becoming increasingly important in the
development, production, and operation of a wide
variety of military as well as civilian systems: software
"and microelectronics.

Saftware. If the Soviets diverted their emerging soft-
ware engineering capabilifies to develop their own
advanced strategic defense system, an array of other
military and civilian programs could suffer. For ex-
ample, they need new software packages to improve
the terrain-following capability of their cruise missiles
and to provide better control and selection of incom-
ing information to yield improved battlefield manage-
ment. On the civilian side, software is essential to
introducing flexible manufacturing in industry.| |

Because the Soviets’ efforts to develop an indigenous
software industry began in carnest only in the early
1980s, they already have chronic shortages of quali-
fied software engineers and development tools. Not
surprisingly, these shortages have caused problems in
meeting critical military needs for development and
integration of software programs for command, con-
trol, and communications; multimode avionics; fire
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control; electronic countermeasures; phased-array ra-
dars; missile guidance; ASW signal processing; ad-
vanced sensors; and digital communications.

Lack of experience and limited capabilities in the
development of complex, real time interactive systems
would scverely inhibit the Soviets’ ability to develop
software to control sensor signal processing, target
tracking, and battle management for a comprehensive
BMD system comparable to that under consideration
in the United States. According to US estimates, such
software could require several million lines of comput-
er code. At present, the Soviets’ largest and most
advanced military software systems—for example,
those used for their most modern, large phased-array
radars—are a few hundred thousand lines in size.
Soviet industry is unlikely to be capable of developing
such a BMD software system until it has significantly
upgraded its software engineering base and indige-
nous production capability, probably not before the
late 1990s. |

Microelectronics. For more than two decades, the
Soviet Union has made a concerted effort t6 develop
an advanced microelectronics industry to satisfy pri-
marily military objectives. It has followed a strategy
of copying proven Western technology while creating
its own massive research, development, and produc-

tion program.| |

By relying primarily on Western technology rather
than indigenous developments and by aggressively
applying new technology to military systems, the
USSR has reduced, but not overcome, the degree to
which its microelectronics technology lags that of the
United States in fielded military systems. Soviet
designers incorporate new integrated circuits (ICs)
into major weapons designs as soon as the ICs reach
pilot production, while US system designers wait until

new ICs reach full-volume production. The Soviet

practice of placing priority on relatively low-volume
military microelectronics production has enhanced
applications to military systems but probably has
delayed overall microelectronics industrial advance.
Western manufacturers credit global competition and



Figure 7

USSR: Illustrative Technology Trade-offs—
Impact of an Advanced Response to

Future Military Systems

Offensive

New hcavy .

ICBM | @
Improved long-
range low o
observable

chesrvabl @ ® ® @ @
attack aircraft

Improved long-

range cruise @ o o e e ®

missile

New SSBN
® ] @

Defensive’

Ground-based

laser (kilowatt Q 9 9

class)
Improved low-

to-high ® @ @ © o

altitude SAM
New long-

range air-to-air
missle © ® ®

Main battle
tagk @

Short-range

ballistic e &

missile

Long-range
medium | @
artillery gun
New ground-

mobile laser
(50-km range)

@ @ 6 e
®

] I ——



Figure 7

USSR: Illustrative Technology Trade-offs—
Impact of an Advanced Response to
Future Military Systems (continued)
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high-volume commercial production for most ad-.
vances in process technology and yield. Moreover,
because yields grow large and stable only as quality-
control problems are resolved in volume production,
the Soviets risk reliability problems by introducing
ICs into systems at pilot production."D

The Soviets have repeatedly. experienced difficulties
in volume production and have achieved only a frac-
tion of the output similar plant and equipment would
yicld in the West. Conscquently, despite massive
investment and infusion of Western technology, the
Soviet Union has an across-the-board shortage of all
but the most basic ICs. Outdated and inefficient IC
design, production, and test equipment, poor environ-
mental and quality control, low-quality raw materials,
shortages of skilled labor, and overemphasis on pro-
duction quotas at the expense of quality result in low
yields and uncertain availability.:|

Quality-control deficiencies are making it increasing-
ly difficult for the Soviets to assimilate Western
design and process technologies at and above the very-
large-scale integration (VLSI) level. VLSI is critical
to the advanced sensor and computer hardware that
US industry experts believe will pace development of
SDI or any Soviet counterpart.

Competition With the Civilian Sector

Soviet civilian industry competes with defense indus-
tries for supplies of skilled labor, high-quality compo-
nents and equipment, and high-technology materials.
For example, civilian industry requires increasing
numbers of the 1Cs (especially microprocessors) that
are critical components in modern factory automation
systems—robots, numerically controlled machine
tools, and computers—and that are helping to fuel
economic growth in the West. Improvements that the
Soviets are planning for their domestic telecommuni-
cations networks will also require large inputs of
advanced electronic components, communications
equipment, computers, and possibly fiber optics, all of
which are currently in short supply.[ |

2 For a detailed analysis of Soviet microelectronics technology and
production capabilities, sce DI Intelligence Assessment SW 86-
10062 December 1986, Soviet Microelectronics:
Impact of Western Technology Acquisitions.D

- The primary civilian ministry responsible for produc-

tion of computers, instrumentation control systems,
and other electronic equipment—the Ministry of
Instrument Making, Automation Equipment, and
Control Systems-—is unable to meet the high demand
for these products. Consequently, the defense indus-
tries that produce communications equipment, elec-
tronic components, computers, and radars for the
military—the Ministry of the Communications
Equipment Industry, Ministry of the Electronics In-
dustry, and Ministry of the Radio Industry—also
produce a significant share of electronic components
and equipment for civilian industry. Similarly, minis-
tries that produce major weapon systems and perform
weapon system integration, such as the Ministry of
Aviation Industry and the Ministry of Defense indus-
try, also produce machine tools, metallurgical equip-
ment, and other manufacturing equipment for civilian
industrial plants.

Judging from official Soviet statements, however, the
support defense industries have given to the civilian
sector has often lagged requirements, probably be-
cause such support detracts from their ability to meet
the needs of their defense customers. Nevertheless, as
part of the industrial modernization program, defense
industries are not only being tasked to do more for the
civilian sector but are aiso being held more account-
able for their performance in this area. In June 1986,
Chairman of the Council of Ministers Nikolai Ryzh-
kov called on the defense industries to provide the
most modern manufacturing equipment to light indus-
try. That same month, the CPSU Central Committee
criticized four defense industrial ministries—the Min-
istry of the Communications Equipment Industry,
Ministry of the Electronics Industry, Ministry of
General Machine Building, and Ministry of the Radio
Industry—for insufficient attention to the production
of electronics products for the civilian sector and
ordered them to improve the quality of their output
for civilian consumption.

Soviet planning for long-term economic growth

and weapons modernization will be complicated by
uncertainties about the outcome of the industrial
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modernization program and its effect on the country’s
ability to meet future military requirements. SDI
exacerbates these uncertainties. Gorbachev’s modern-
ization plans call for many of the same scarce, high-
technology resources—such as microelectronics, tele-
communications equipment, and flexible
manufacturing systems—that would be required for
advanced SDI countermeasures. In weighing their
options, therefore, Soviet planners face a dilemma.
Initiating a rapid and major response to SDI could
force the Soviets to scale back their industrial mod-
ernization goals. Diverting resources away from in-
dustrial modernization, however, could leave them
less capable of responding to SDI or other US mili-
tary challenges in the long run.

Implications of Resource Constraints for Soviet Policy
Toward SDI

The Soviets undoubtedly would prefer to postpone the
initiation of costly new weapons programs in response
to SDI until they have time to prepare their industrial
base to facilitate a response. By focusing on R&D now
and deferring procurement programs, they could
cventually benefit from productivity improvements
resulting from Gorbachev’s industrial modernization
program. In addition, pursuing basic and applied
research on a number of advanced technologies—
especially the microelectronics, computing, and soft-
ware skills that support advanced materials processing
and manufacturing capabilities—would give the Sovi-
cts an opportunity to apply the resulting technological
advances to a wide variety of products, both military
and civilian. By deferring their response, the Soviets
could also employ new technological capabilities that
are expected to result from ongoing military R&D in
air defense, ASAT, and BMD. For example, building
on their work on a new low-to-high-altitude SAM, the
Soviets could develop technologies that could be appli-
cable to defense against ballistic missiles. Soviet
rescarch on laser air defense and ASAT weapons
could also yield results applicable to advanced BMD.

]

Near term responses to SDI would be more likely to
disrupt ongoing research and production plans be-
cause many critical human skills and hardware
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resources are already in scarce supply and are almost
certainly committed to other programs. Because R&D
relating to near term responses must be program
specific and more narrowly focused, developments
applicable to other programs are less likely to result.
In addition, the initiation of new, ambitious R&D
projects with short deadlines would pull scientists and
engineers away from other priority projects.l:|

The prospect of near term resource trade-offs provides
the Soviets a strong incentive to use arms control to
try to stop or delay US development and especially
deployment of BMD systems. Their desire to postpone
the need to respond to SDY will make them reluctant
to agree to arms limitations that would facilitate a US
transition to greater reliance on strategic defenses.
Consequently, we believe they will continue to seek
constraints on SDI as the price for reductions in
strategic offensive nuclear weapons. In addition, the
Soviets will continue to play on West European fears
that SDI may eventually weaken the US commitment
to Europe. Such political efforts offer by far the
cheapest—yet potentially very cffective—means of
countering SDI.I:'

At the same time, as a hedge against the possibility
that their arms control initiatives could fail and that
the United States would continue to make progress in
SDI, the Soviets could ease the economic and techno-
logical challenges of responding by drawing on tech-
nology inputs from other countries. We expect them
to continue to try to enlist East European scientific
expertise and manufacturing capabilities to supple-
ment their own SDI-related research. Except for a
few select technologies, however, the East Europeans
have little to contribute. Legal and illegal acquisition
of Western technologies—especially in the software,
microelectronics, optics, and dirccted-energy fields—
will provide the Soviets greater opportunities to save
money and time in developing the necessary technol-
ogies, Yet, even if they are relatively successful in
circumventing Western controls on SDI-related tech-
nologies, the savings they would realize in R&D
would only marginally offset the costs of procuring
and operating forces to match or counter advanced
Us dcfcnseq




Ultimately, therefore, the Soviets will have to rely on
their own resources to respond to the SDI challenge.
To do so successfully, they will have to overcome a
number of industrial and technological limitations.
Although the Soviets have given every indication that
they will bear these costs if necessary, they probably
will do so only after they have exhausted all other
optionsD :

Even if the United States opts for continued research
rather than near term BMD deployment, the progress
it has already made in SDI research has probably
caused the Soviets to reassess the role BMD may
eventually play in US defense policy. Consequently,
we believe that whatever the fate of SDI, the Soviets
will place increased emphasis on advanced BMD
‘counterm and technologies in their own R&D
planning.ﬁﬂuj :
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Appendix A
The Costing Methodology

We have estimated the procurement and, where possi-
ble, O&M costs of selected systems that could be part
of a larger, integrated Soviet response to SDI. We
have not estimated the cost of any fully integrated
response because we lack information on the specific
mission and force requirements that the Soviets might
deem necessary if the United States proceeds with -
SDI. Moreover, because we cannot estimate the cost
of systems whose technical characteristics we do not
understand, we have provided cost estimates only for
systems that currently exist or could be developed
based on existing or near term technology. Ij

We use a direct-costing method to estimate procure-
ment costs. First, we break down overall weapon
systems into their constituent elements, in building-
block fashion. A missile, for example, is broken down
into its propulsion system, guidance package, reentry
vehicle, warhead, launcher, and associated ground
equipment. We then estimate the cost, expressed in '
constant US doliars, of each element using a variety
of costing methods. Next we convert the dollar costs
to constant costs expressed in 1982 rubles using
empirically derived ruble-dollar ratios that are specif-
ic to the particular type of equipment being consid-
ered. We then sum the results to obtain our ruble
estimate of total system costs

The cumulative cost of producing a given number of
weapon systems takes into account cost reduction over
time as the plant learns to produce the system more
efficiently. Our estimates illustrate the cost of produc-
ing selected systems, up to the maximum number we
estimate the Soviets could produce if they operated
existing production facilities gver a 10-year produc-
tion cycle at current utilization rates. There is uncer-
tainty in these estimates. We cannot quantify this
uncertainty, but the costs presented here are our best
estimates and are unbiased. We compare these cost
estimates with what we project the Soviets will spend
on the same systems in the absence of a response to
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SDI."” The Soviets could add production capacity to
increase their capability to respond to SDI. However,
we have no evidence that they have initiated plant
expansion specifically for this purpose.

In addition to estimating procurement costs, we have
estimated Q&M expenditures over a 10-year period
for most of the systems we considered. O&M costs
include our estimates of requirements for personnel,
equipment maintenance, and logistics for the routine
functioning of the system.[ ]

Saturation

Figure 8 shows how the procurement and O&M costs

|

lincrease as additional

missiles are deployed. We project that the Soviets will -
deploy about 160 of these missiles by 1997 in the
absence of a response to SDI, at a cost of approxi-
mately 16 billion rubles. Current production capacity,
however, would support a larger deployment. On the
basis of the historical production e¢xperience of the
SS-18 ICBM, we estimate that the Dnepropetrovsk




Figure 8
USSR: Estimated Production and Cost
of SS-18 Follow-On?®

Billion 1982 rubles

over a 10-year period. Using the ratio of production to
deployed launchers observed in the SS-18 program
(1.56), this level of production would be consistent
with deployment of about 370 launchers, the remain-
der being required for testing, training, and spares.
Even if the Soviets replaced all SS-18 launchers with
launchers, deployment o
missiles would require the construction of an addition-
al 62 new silos and associated launch control centers,
costing about 400 million rubles. Procurement and
construction costs of such a deployment—including
the missiles, warheads, launchers, and additional si-
los—would total 34 billion rubles. In addition, O&M
over 10 years would cost about 4 million rubles per

SS-X~24-Class Rail-Mobile Missile

The 8S-X-24-class ICBMs, including the SS-X-24
and its follow-on, are solid-propellant missiles de-
signed for deployment both in a rail-mobile mode and
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plant can produce as many as 580 ICBMs in silos currently housing the SS-19. We assess that

this class of missiles could carry 10 RVs, and thus
could also potentially help saturate US defenses in the
midcourse and terminal phases of flight.

For our cost estimates we have assumed that all
8S-X-24-class missiles are deployed in the rail-mobile
mode. Mobile deployment might be advantageous in
overcoming some types of US BMD systems by
making it harder to predict the missiles’ launch points
or by allowing the Soviets to exacerbate the defense’s
“absentee problem” by concentrating ICBMs in a
small zone prior to launch. Furthermore, because the
saturation option assumes that the Soviets are trying
to increase significantly the number of ICBM RVs
deployed, they might retain SS-19s for a longer time
than we would otherwise expect. If they used
SS5-X-24-class missiles to augment rather than to
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replace S§S-19 forces, however, they would gradually
incur increasing maintenance costs and reliability
problems with the aging SS-19 forcc.:]

S8-X-24-class missiles are produced at the Pavlograd
Missile Assembly Plant. We project that the Soviets
will deploy about 220 SS-X-24-class ICBMs by 1997
in the absence of US BMD deployment, at a cost of
about 11 biilion rubles.

Using the ratio of production to deployed
launchers observed in the SS-19 program (1.66), this
would be consistent with the deployment of about 440
launchers, or twice what we expect in the absence of a
response to SDI. As figure 9 shows, such a2 maximum
procurement effort for this missile system—including
missiles, warheads, and launcher trains—would in-
crease costs to about 21 billion rubles. In addition, 10
years of O&M costs would equal about 5 million
Tubles per SS-X-24-class mobile missile deployed.

es per

SS-25-Class ICBM

The SS-25-class ICBMs include the single RV §S-25
currently being deployed and the SS-25 follow-on,
which may carry either one or three RVs and which
we project will be deployed by the early-to-middie
1990s. Both are solid-propellant missiles designed for
road-mobile deployment. Production of large numbers
of these relatively small missiles could enhance the
Soviets” ability to saturate future US boost-phase
defenses.

We project that, by 1997, in the absence of a response
to SDI, the Soviets will deploy about 270 SS-25-class
missiles at a cost of about 9 billion rubles

\Using the ratic of
production to deployed launchers observed in the
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SS-20 program (1.86), this would be consistent with
the deployment of about 540 to 630 launchers.

As figure 10 shows, such a maximum procurement
effort for §S-25-class missile systems—including mis-
siles, warheads, and launchers—would cost about 19
billion rubles. O&M costs over a 10-year period would
add about 4 million rubles per missile deployed.

Circumvention: The Cost Estimates

Bear H ALCM Carrier v

The Bear H is a long-range strategic bomber that
travels at subsonic speeds and can carry as many as
12 AS-15 cruise missiles. These long-range, subsonic,
low-altitude, land-attack ALCMs could be used to
“underfly the umbrella” of strategic defenses. The
Soviets have already deployed 70 Bear H aircraft. We
have indications that production of this aircraft is
nearing an cndl

In response to SDI, the Soviets might extend produc-
tion of the Bear H. The Kuybyshev Airframe Plant 18
has the capacity to produce up to about 170 Bear H’s
over 2 10-year period. Figure 11 shows what it would
cost to add these aircraft (including 24 ALCMs per
Bear H) to the 1986 force and to procure a compara-
ble number of Midas tankers, which would be re-
quired to accompany the Bear H on its long-range
missions. As the figure indicates, producing these
forces for 10 years using existing capacity would cost
about 11 billion rubles. In addition, O&M over a 10-
year period would cost about 7 million rubles for each
Bear H deployed and about 15 million rubles per
Midas tanker.

Extending production of the Bear H over another 10
years, however, would interfere with the Soviets’
ability to introduce new aircraft production at the
Kuybyshev Plant. In addition, increasing deployment
significantly would strain the support infrastructure,
especially that associated with basing and O&M.



Figure 9
" Estimated Production and Cost of
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Blackjack ALLCM Carrier

The Blackjack is a strategic bomber that has probably
been designed for long-range subsonic cruise with
supersonic high-altitude dash. This aircraft has been
designed to carry bombs, short-range attack missiles,
and AS-15 ALCMs. If used as an ALCM carrier, it
could carry 12 AS-15 cruise missiles. We assess that
the Soviets had produced nine of these aircraft as of
November 1987. (One of these aircraft crashed.)

We project that, in the absence of a response to SDI,
the Soviets will deploy 90 Blackjacks by 1997. As-
suming that they also procure 24 ALCMs per Black-
jack and 90 Midas tankers, the procurement costs
would be about 14 billion rubles. Figure 12 shows the
cost of procuring and operating additional Blackjacks
(including 24 AS-15 ALCMs per Blackjack) and
Midas tankers over 10 years, and our best estimate of
associated O&M costs. Floorspace analysis indicates
that current capacity at the Kazan Plant could sup-
port production of approximately 150 of these aircraft

over a 10-year period. Such a procurcment effort
would cost about 22 billion rubles. O&M costs would
add an additional 25 million rubles per Blackjack and
15 million rubles per Midas.[ |

The Kazan Plant is currently undergoing expansion
that we project will be completed in the early 1990s.

\
Sthe Kazan Plant

will have the capacity to produce a few more Black-
jack bombers each year than- existing capacity allows.

Defense Suppression
We have estimated the procurement cost of three very

different systems that could be used for defense
suppression; two potential direct-ascent ASAT
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Figure 10
USSR: Estimated Production and Cost of
8S§-25-Class ICBM *
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systems and a space mine option. We have not
estimated the additional O&M costs or the cost of
constructing ground control networks that might be
required to support ASAT operations becaise of our
uncertainty about how the Soviets might operate
ASAT systems. If the ASAT systems were operated
at a high state of readiness, these costs would proba-
bly be substantial.

SS-20-ASATs

The Soviets would need to modify their SS-20s exten-
sively to convert them into ASAT weapons. Because
many of these missiles are now nearing the end of
their operational lifetimes, the Soviets would probably
be required to refurbish the missile casings and
replace the propellant. They would also probably
replace the SS-20’s postboost vehicle and three war-
beads with a single nuclear warhead. The Soviets
might consider using & smaller nuclear warhead for
ASAT purposes to minimize the impact that nuclear
bursts in space could have on their own satellites and
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ground-based electronics systems. For example, they
might reengincer the front end of the missile to accept
a 10-kiloton warhead. The Soviets would have to
replace the missile’s guidance and control system and
refurbish the launcher electronics as well. Finally, to
use these missiles in an ASAT role, the Soviets would
need to procure tracking and guidance radars. We
have assumed that they would buy one Try Add A
tracking radar for every 16 ASAT launchers and one
Try Add B guidance radar for every cight ASAT
launchers.

Although many modifications would be required to
convert this missile, this option would still be relative-
ly inexpensive. Figure 13 shows the costs associated
with converting up to about 370 SS-20 IRBMs.
Assuming the same ratio of missile production to
deployed launchers observed in the SS-20 IRBM



Figure 11

USSR: Estimated Production and Cost of Bear H and Tanker

Aircraft in Excess of 1987 Force Levels
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program, this level of production would be consistent
with a deployment of 200 ASATs. Deploying 200
converted SS-20 ASATSs would cost the Soviets
roughly 3 billion rubles.

Galosh-Class ASAT

To adapt the Galosh ABM missile to the ASAT
mission, the Soviets might modify it to carry a
smaller—10-kiloton—nuclear warhead. Figure 14
shows the costs of producing a large nhumber of
Galosh-class ASAT missiles. We estimate that the
Soviets could produce approximately 1,200 to 2,000
such interceptors over a 10-year period using existing
capacity at Moscow Plant 41. Given a typical produc-
tion-to-deployment ratio for ICBMs (1.7), this produc-
tion level would support deployment of between 700
and 1,200 ASATs. As in the SS-20 ASAT case, we
assume the Soviets would procure one Try Add A
tracking radar for every 16 ASAT launchers and one
Try Add B guidance radar for every eight ASATs
deployed. We estimate that procuring these large

numbers of Galosh-class ASAT missiles and associat-
ed radars would cost roughly .16 to 25 billion rubles.
The Sovicts would incur additional costs in construct-
ing the large number of ASAT launchpads that would
be necessary to support ASAT deployment.

Space Mines o

As a cost analog to a small space mine, we have
estimated the cost of deploying a Soviet communica-
tions satellite equipped with a homing sensor and
armed with a 10-kiloton nuclear warhead. Such a
space min¢e would be launched on an SL-12 booster.
Figure 15 shows that procuring and launching 60 of
these hypothetical spa ines could cost the Soviets
about 6 billion rubles,
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Figure 12
USSR: Estimated Production and Cost of
Blackjack and Tanker Aircraft?
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Ballistic Missile Defense

Ground-Based ABM
To illustratc the potential.cost of deploying a large,
nationwide ABM system, we have estimated the cost

of the ABM Breakout force]

/This hypothetical ABM

Breakout force in 1997 consists of 350 endoatmos-
pheric and 150 exoatmospheric interceptor missiles
deployed around Moscow and 2,325 endcatmospheric
and 375 exoatmospheric interceptor missiles deployed
outside of Moscow. We have also estimated the cost of
producing 500 Flat Twin and 1,000 Pawn Shop radars
for target tracking and engagement. Total procure-
ment costs for these interceptors and radars would be
about 50 billion rubles.

Space Lift in Support of BMD

Our efforts to estimate the potential cost of a nation-
wide ballistic missile defense system are hampered by
our large uncertainty about Soviet BMD objectives
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(limited or comprehensive) and technology choices
(traditional nuclear weapons or advanced nonnuclear
weapons). All BMD options would be very expensive,
but development and deployment of space-based de-
fenses similar to those being considered by the United
States would be particularly challenging. Because of a
lack of information about what systems a Soviet
space-based BMD system might comprise, we have
only estimated the cost of providing space launch
capacity to support a range of possible lift
requirements.

We think that, if the Soviets deployed a BMD system
with a large number of space-based elements, they -
would rely heavily on the SL-X-17 heavy-lift launch
vehicle that they are currently developing. This boost-
er, which made its maiden flight in May 1987, is the
only one in the current Soviet inventory capable of
lifting many of the heavy payloads that would be
required for space weapons. Each booster has an

Seeret_



Figure 13
USSR: Estimated Cost of Converting SS-20
IRBMs to ASAT Role *
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Figure 15
USSR: Estimated Cost of Deploying
Hypothetical' Space Mine *
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Figure 14
USSR: Hypothetical Production and Cost
of Galosh ASAT Interceptor*
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Figure 16
USSR: Estimated Production and Launch Costs

of SL-X-17 Heavy-Lift Launch Vehicle
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estimated lift capability of 100,000 to 126,000 kilo-
grams. Lift requirements estimated by SDIO in 1987
for a possible US BMD system were approximately S
to 10 million kilograms. If the Soviets were to deploy
a similar BMD system, they would need between 40
and 100 SL-X-17 heavy-lift bmsters.:’

Increasing SL.-X-17 production from the 100 boosters
we project the Soviets will use in the 1990s to launch
payloads not related to SDI to 150 boosters—the
maximum level possible using existing capacity—
would raise SL-X-17 procurement and launch costs
from 23 billion rubles to 32 billion rubles (see figure
16). If the Soviets required as many as 100 SL-X-17s
to launch space-based BMD systems, they would have
to increase production capacity, and costs would rise
to about 40 billion rubies.
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Appendix B

The Soviet Space Program

The Soviets view their space program as an integral In the early years of the Soviet space program,

part of their political, military, and scientific competi- expensive civilian lunar and planetary projects com-
tion with the United States. Since the mid-1960s, they prised a large share of total space expenditures. As
have sought to maintain a continuous presence in the Soviets’ space program matured, and after the
space. Indeed with the deployment of the MIR space  cancellation of their lunar program in 1974, they
station in 1987, they may be close to achieving that

goal, B

Figure 17
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increasingly shifted their space program toward mili-

- tary applications and manned space stations in near-
Earth orbit. We estimate that, in the late 1970s and
early 1980s, the Soviets spent at least two-thirds of
their space procurement and operating costs and
three-fourths of their space R&D costs on military or
military-related missions. They currently dedicate
about 70 percent of their space launches to support
traditional military missions of communications, tar-
geting, reconnaissance and surveillance, navigation,
meteorology, and geodesy, Another 25 percent of their
launches support dual military/civilian functions, and
the remaining 5 percent support purely civilian scien-
tific missions (see figure 17).

Projected increases in both military and civilian space
procurement for the late 1980s and 1990s reflect the
introduction of new, rather than modified, satellite
systems and the proliferation of geosynchronous com-
munications satcllites that will require the use of the
more expensive SL-12 and SL-X-17 launch vehicles.
The projected increase in space procurement also
reflects expected growth in the Soviets’ vigorous
manned space program.

-The Soviets appear to be planning a resurgence in
their civilian planetary and astronomical programs for
the late 1980s and 1990s. ThHey have already planned
five missions through the late 1990s to study Mars

and its moons and may also be planning a mission to
study Mercury. These planetary missions would occur
after the Soviets have deployed most of their new,
major military spacecraft, thereby lessening competi-
tion with the military over funding for space systems.
We expect some important military space programs to
be undertaken concurrently with these civilian space
projects, however, so that some resource competition
between the two is still likely.|

The Soviets could use their interplanetary missions to
test new military technology, some of which could
support SDI-related research. For example,

4 small laser experi-

ment planned for the Soviet Phobos mission to Mars
could have application in space-based BMD research.
If, however, the Soviets moved beyond research into
the deployment of countermeasures or strategic de-
fense systems that included a large number of space-
based elements, demand for space lift and associated
funding pressures might force them to delay and
possibly eliminate many scientific and planetary mis-
sions. First Vice President of the Soviet Academy of
Sciences and Chairman of Interkosmos Viadimir
Kotel'nikov told a US scientist that a Soviet attempt
to replicate the US SDI cffort would “cause every-
thing else to come to a halt, certainly the Soviet
planetary research program.’
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