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Summary

Information avatlable
as of 6 November 1987
was used in this report.

Soviet SDI Response Options: B
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 modeérnization programs and re-
search in advanced technologies that could eventually contribute to a
response. Concern over SDI has causéd them to refocus some research and
development (R&D) efforts and to:increase funding for some research with
potential application to: advanbcd;balhs ¢c-missile defense (BMD) or BMD

_ countermeasures, but,. to our knowledgc he: Sovxcts have not yet initiated

major new weapons procurement programs n-response

| Thc Soviets apparcntly havc proceedcd ‘on:the: assumptxon that thcy oould

delay rwponding to S

iii ~Seeret— -
: SOV §7-10063X
Noveniber 1987

nadB,

TSXRTBIANETINY SN N St




,\‘k‘:'-:-‘.

AR SRS TS AY

R AR I o B 05 S i

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 facmg,
we have examined four generic responses to SDI. We are not, however,
pro;octmg that the Soviets will actually respond 'to SDI with the specific
evels of forces discussed nor are we judging that these force lev-
adequatc or effective responses. The approaches we have
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destroying nearby space platforms on command—using cxisting ground
N control assets for about 6 billion rubles. Costs could escalate rapidly,
3 however, if the Soviets were eventually to develop and deploy more

sophisticated interceptors or space mines requiring dedicated ground &

,  control facilities. b

A ‘ 4

| * Ballistic Missile Defense. /M 3
> projects that if the Soviets chose to expand their existing ABM defenses ¥
33 ‘ to cover key targcts throughout thc USSR, they could deploy a network 2

) IC iclear: d-exoatmospheric and endoatmos-
phcnc mlssxiw, = rted by Flat  trackifig radars and Pawa Shep
i a: woild:cost #bout S0 bilkion rubies 10




" 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-
ogics would cause still greater strain because many ‘Soviet weapons ‘
programs; pro;ectod to reach initial opcrauonal capability in the late 1990s
will’ ooxnpctc for the same resources.
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Addm nal-demand for the crmcal products of advanocd tochnology would
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Soviet SDI Response Options:
The Resource Dilemma

Soviet Strategic Defense Activities

e Long before the United States announced the Strate-
gic Defense Initiative (SDI), the Soviets had been

vid investing heavily.in strategic defense. They currently
3 have the world's only opcrational antiballistic missile

: So!s‘Dl R
To Coxidter SDI.

-® Strategic impact of US deployment of BMD.

Augiist 1987, S(Met Polltlcal. lnﬂumcv Activitles: Shifting Tactics

The Soviets’ reaction to SDI suggests that Moscow
has three main concerns in considcring potential
responses. They involve the:

SAT

3

¢ 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 Umted States docldcs 10 dcploya BMD system,
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The US Strategic Defense Initiative

In March 1983 President Reagan called Jfor an
intensive and comprehensive effort 10 define a long-
term research and development {R&D) program,
based on emerging US technological capabilities,

e 3y
. slbuirneiie

% aimed at ultimately eliminating the threat posed by
e nuclear-armed ballistic missiles. Soon afterward, the
: United States e._s-:abltshed SDI as a broad-based

i R&D effort to determine the technicdl feasibility of
developing ballistic missile defenses.:In April 1984
2y the Strategic Defense. Initiative Organization (SDI o)

‘af Defense to
-directed 1o

et ballistic

continued US commitment to strategic defense will
eventually force them to accelerate the pace and
expand the objectives of their own BMD programs.
Sovict 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 ultimately undermine
their superpower status.

These concerns are compounded by the Soviets’
awarencss that they may have'to

Moscow's cffots to halt or D program
have been dirécted at ero public and Congres-
sional support to achieve éutbacks in SDI Tunding,

Sr AN i o




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 infeasiblc 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

e

ions 1o re-
icsi eY-toward strategic de-
156 Réportadi V¢ reallocated R&D
resources.to provid additional funding for some
projects relevant {o'advancéd BMD and have made

organizational changes at some research institutes to
cnable them to pursue such research more cfficiently,

For example:

-C ) J‘casibility 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
rescarch. D

*« In1984¢_ Ja fivefold in-
crease in funding for “space defense™ research, i
while overall funding for science and technology &
(S&T) was left unchanged. . ?’

v

* In November 198" _ %

T that e bad ;
been givensi) times the amouat of money he ]
received in1984 for SDI-related.rescarch. g _

e In |oszrc_ ) i

- Jelaimed to §
control a multimillion:ryble budget for SDI-type 8
research. E
c_}cmnz'q dtement:made by a:Soviet academi-
cian ‘inmid<1986; sai that:the. Sovict ‘Government
in 's“t‘t';_dféii;;fmh:rcc:'tain 3
military-rescarch pro- g
untering!SDI and‘devel- 3

shuittle ¥nd space station

tical-action in tesponise. We. do ot have any
evidence:that they: have initifited msjor new. jnvest-

political action jii tcsponse, W .dos

ment or acquisition programs either to counter or to

cmulate SDJ




Besides mustering their own scientific resources, the capital investment and resources to major programs -
Sovicts have attempted to harness East European that are ongoing or will be initiated during the plan -
S&T assets to aid their counter-SDI rescarch efforts. periods. Because substantial shifts in resource alloca-
According to [~ o 1 Gorbachev tion would disrupt the curvent FYP (1986-90),
met with representatives from 10 Communist coun- however, we do not expect major increases in procure-
tries in December 1985 to gain their support to ment funding in response to SDI before the 13th FYP —
strengthen Soviet oountchDI‘cITorts.r o 1991-95)—barring a US commitment to go forward )
‘ { with deployment of advanced strategic defenses in the :
. —-l nmextyearortwo.” ¥ ) :
__{ the Soviets requested still i )
further scientific cooperation and additional funding  If the United States initiates deployment of BMD .
from the other Warsaw Pact stiites to support R&D systems in the early 1990s, the 13th FYP will be a .
4 on SDI countermeasures. ’ critical time for the Soviet-Uition to begin to respond i -
I , R with new or expandédstrategic programs. The Soviets E
" Somie East Buropean coufitries have already respond-  will make key decisions suppor 5
& ed to;the:Sovict.appeal. [~ T 1988-90. By that titig;-
5] .17 £
’ in 1988, will be :
A and-direction of
;
q
3
- -
3
3
]
Eﬁ
. ; ¢
The length of time the Soviets would require to E’
respond to SDI “would depé d-on the degree to-which
A oo T they expand production of existing weapon systems, 4
s eventually'decide'1o tespond to SDI by ‘ ' \
or additional weapon systems, they will X -
dte specific responses in‘their five-year 3
nationial économic plans (FYPs). These FYPs commit %
he




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
carly 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 wedponis—albeit using existing
technology—typically spans nine to 12 years, com-
pletely new weapons programs initiated early in the
13th EYP probably would:not:reach deployment until
the early: 2000s.(sec figure 1) v

ction éhd;-do;ploy-
listi!systeins; Xample, loig-

! Foc:a-detsiled: dftdivaic een DIM Paper SOV 87-1@37 X
£ o J.July 1981, Preparation for Pro-
diction of Soviet Weapons

Sy

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

* BMD—Expanding ballistic missile defenses. '

If the Sovicts decide that a major response to SDI is

necessary, we think it is unlikely 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 oountering

SDI. Ultimately, tlic Soviets’ response would be

shaped.by their perception of US BMD objectives and

capabilities and by théir own strategic and technologi-

. cal requircments.

Manypossxblemponses t0.SDI could be extensions of

prograins:the Soviets;are already ‘pursuing or planning

for the.1990s.-Fot cxamplé, thes ‘are already develop-
d trategic offensive weapons—

* See appendix A-for a-discussion of how the coct estimates were.
derived for this paper

YIRS mmnmmmﬂmmyw FEINE Sk PP




T

the operations and maintenance (O&M) costs for
these systems for 10 years.? The costs and probably
the cffectiveness of the individual options we have
considered vary greatly. Some appear more affordable
than others, but, because we have not analyzed the
cffectiveness 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 I. Anureyev,
Former prafessor, Soviet General Staff

Academy
March'1987

* Wehiave: not csfimated O&M costs for the systems considered
under the defchsé-suppression or space-based BMD options because
we {gek bi-"~+ical data from which to extrapolate O&M procedures
and costs.

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 Sovicts would make in
response to US BMD deployment, we canaot project
how many warheads they would need to saturste
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 )

r 7

- - JO_uranalysisof

their curreat ICBM: production’facilities indicates,

10:year periodiusing ‘curtent capacity,
procurement and constriiction ¢osts-would equel

.
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Figure 1 ’ )
USSR: Developing New Systems an N
’ ‘Production Capacity '
o 2 .
. Preparation for production of weapons

< Preliminaiy. design: Preliminiry:des
(tectinology frécze) dnd; subicale

4Technical design: Design soldtions, ull:seale imocku
_ v review and approval of projectitacus by technical
g eonirittor tn ¢ jpo suhoriy .
i
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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 will
spend on these three systems between 1987 and 1996
in the absence of a response to SDJ { 7

C _

In addition to procurément costs, the Soviets would
incur additional co

€53, cven if the Soviets were to
tantially increasing ICBM

ol difficulty assimilat-
because of constraints

»

orting infrastructure.

b

times would reduce the time available for BMD
sensors to acquire the targets and associated weapons
to destroy the booster before it deployed its RVs. Such
a weapons development program would require the
Sovicts to develop a 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.dfe 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 changa, would be costly and could reduce
missile payload or accuracy ’

DI is.not: _' éétiygpgain.rt cruise missiles or against
daircraft .. -{n.the event-of implementation of the SDI
project,;yhe:arms.race- will'shift from the.sphere of

ballistic iiisstles to'other spheres.

SDI'would heighten Soviet conderas
ability, penctrability, timelinéss, and. résponsiveness of

4§
i
)
3
R
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- their attack forces. In considering the circumvention  formation of approximately 20 new air regiments and -

option, the Sovicts would have to weigh the potential  construction of about 10 new bases, costing about 400
vulnerability of ICBMs and SLBMs to US BMD million rublw

against the risks imposed- by the slower flight times of
cruise:missiles and the potential vulnerability of their  Defense Suppression
carriers to interdiction. Laser stations in orbit for military purposes can be

-wrecked quite easily.
A major shift to ALCM ; would force the Sovicts to . )

build Jarger numbers o ' i i N. Zholkver, ’

Soviet writer
Aprll 1986

SRR ATNE L

Soviet military officials and scientists have often said
publlcly that spaoo-baxed co “poﬁcnts would bc thc
b




Figure 2

USSR: Poteatial ASAT Threat to
Proposed US SD} Systems

ﬂ Systems available aow
. B Systems available by mid-1990¢
) Systems available by late 1990s
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The first dircct-ascent ASAT option we have consid-
cred is the modification of existing SS-20 intermedi-
ate-range ballistic missiles (IRBMs) to fill an ASAT
ole. T T

J 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
‘ thdraw-their SS-20s from

F agreement,
‘thatithey would be
of’such an arms

ould l_)c.oonsidcra-

Fa TR
SRS

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.cither as a stand-
alone, defense-suppression_option or in conjunction
with direct-ascent ASATs We have examined a space

mine approach that synchronous satellites
armed with:smal.nicl¢ arheads. We estimate that
the cost of procuring 2 ching 60 such space
mines would:cost & billion rubles. This-estimate
assumies that-thc S tise SL-12 boosters to

launch the:space ichronous orbit. If
too heavy to be
,'the Sovicts vould
ive-SL-X<17 and a new,

of a completely new launch

The Soviets have worked ‘on ‘more advanced technol-
ogics that might be used to attzck US BMD satéllites.
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 systéms, Turning these lasers
into opcrational weapons, however, would require
additional rescarch-and-a.arge construction cffort

that: would:take years tocompleté. Although we
cannot estimate wit ¢nce;the-cost of building a

network of:grotind:
such ‘a. project wo
i labor;. advari
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Figure 3 T
USSR: Estimated Expenditures on ’
Procurement for Strategic Defense, 1965-86.
Billion 1982 rubles
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dedicated to air defense missile production or by
constructing a new plant. Converting production lines
would take two to threc years, however, and could
slow the pace of the Sovict 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

ratc of ABMs could-be constrained:by the availability

of nuclear materials for ABM warh¢ads, depending
on the.design of the warhead and the demands for

nugclear materxals from. othcr force clcmcnts. If such
constxmnts existed, :dcploymcnt of- largc numbers of

] nuclear~armod L terceptors would take longer
than 10 years.’ i

Thc Sovu:ts rcould also at(cmpt to develop dcfcusxvc

- weapons-and seasors: thcmsc ves.

The Soviets have publicly criticized spaco-based de-
fensive systems as strategically destabilizing, vulnera-
ble to encmy countermeasures, and enormously ex-
pensive. Morecover,[” - Soviet technology studies
have reportedly concluded that space-based defenses
are less feasible than ground-based BMD. Indeed,
most of the Saviets’ advanced BMD research to date
has concentrated on ground=-based applications. If
further rescarch convinces them that space-based
weapons are technologically fcasxblc and militarily
attractive, however, the’ USSR dlready has a strong,
military:oriented space program on which to build
such a response (sec appcﬁ'_ =B} Although we cannot
estimate the complete cost. of a Soviet space-based
BMD systcm, pmwdln equate space-latinch ca-
pacity alonc wouldrbc nsive,‘over and above
the cost of - procu ng:and:opc ting thc space-based

The Sovxcts alrcady havc th roductxou eapacny to
1

and-mlght forectradesoffs With other spacc ‘booster
programs
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The cost of procuring and launching an additional 40
to 100 SL-X-17 s would be approximately 8 to 17
billion rubles, or about onc~quarter to onc-half as’
much as we estimate the Sovicts 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 tcmml bottleneck in any
space-baséd'] BMD program The Sowcts' awareness
of this challénge may. ofce their proclivity to
concentraté thcx BMD ) &D -cfforts primarily on
ground-based systemiis, whetheér bascd on tradxtxonal
or advancod technologics

t ofﬁcmls have stated

dutlays would havc m cét' lmpact on thc
Soviet economy or total defénse spending. While

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 supcriority in ad-
vanced strategic defense technologics

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 ma)or unpact on both the

mount a largc mponsc to SDI w:thou

S I e s
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other military programs. If they did not increase Figure 4

spending on military programs unrclated to SDI USSR: Resources Potentially Available
during this time—thereby inhibiting their ability to  To Counter SDI, 1991-2000*

meet force modernization requirements—they would
accumulate during the.1990s about 185.billion rubles  Billlon 1982 rubles
that they could usc to counter SDI (sce figure 4). If, . :
however, the Sovxcts expenditures-on;non-SDI-relat-
ed: military programs grew: at an- avcragc annual rate

SRPUUIPOPORR P S

0

>3 3 s \V.‘k>v 3

HoRrs




Figure § :
USSR: Estimated Productive Investment in the

Machine-Building and Metalworking Sector,
197190 **

Military
BN Gvilian
Billion 1982 rubles

* tor's direct and

60
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Competition for other resources—skilled labor, raw
materials, and intermediate goods such as.electronic :_;.
components—is likely to be stiff cven 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-

-uses t‘x’a‘ctﬁl,js, conipcﬁ,tiog' for metal
during the 12th FYP. Similarly,
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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 _thc defense sector for these scarce resources.

‘Although it is too carly to project what specific trade-
offs the Soviets nught have'to make in responding to
SDI, competition ¢ uldbc felt across a wide range of
s general 4iid- command, control, and
mn'e 7 lists a number of
jected to reach initial
te 1990s that will
*to'be important in
tted cells in the table

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 wne
development of complex, real time interactive systems
would severely inhibit the Sovicts’ 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 reqtire several million lines of comput-
er code. At presént, the Soviets’ largest and-most
advanced military software systems—for example,
those used for thieir. most miodern, large. phased-array
radars—are a few hundred thousand lines in size.
Soviet mdustry is.unlikely to-be capable-of developing
sucha BMD software system- until it-has sxgmﬁcantly
upgraded its software enginecring base and indige-
nous producuon mpabtllty, probably not before the
late 1990s '

Microeleawmc: For ‘more than two - dmdw, the

RN BT ALY . 8 0 2o

trof, ‘and 'ébmﬁiumcdixons;;;multxmodc dvionics; fire
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Figure 7 -
USSR: Illustrative Technology Trade-offs— : -

- Impact of an Advanced Response to
Future Military Systems
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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 ind yield. Morcover,
bocause yiclds grow large and stable only as quality-
control problems are resolved in volume production,
the Soviets risk reliability problems by mtroduemg
ICs into systems at pilot production.®

The Soviets have repeatedly experienced difficultics
in volume production and have achicved oply a frac-

txon of the output similar plant and- oqu:pmcnt would

- The primary civilian ministry responsible for produc-

tion of computers, instrumecntation control systems,

and other clectronic 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, clec-
tronic components, computers, and radars for the :
military—the Ministry of the Communications
Bquipment Industry, Ministry of the Electronics In-
dustry, and Ministry of the Radlo Industry-—also
produce a significant share-of- clectromc oomponcnts
and equipraent for cmhan in . Similarly, minis

tries that produce major- wedpo: systcms and pcrform
weapon system 1ntcgrahon, suchias the Ministry of
Aviation Industry and'the Ministry of Defense indus-
try, also prodicé imachine tools; metallurgical equip-
ment, and other manufactunng equipment for civilian
industrial plants

AN o

J udzmg from oﬁicxal Sowct uatcmcnts, however, the

for civilian consumption

Soviét planning for long-term eoonomlc growth
and weapons-inédcrnization be oompheatod by
uncertainties about the outootne of the industrial




modernization program and its effect on the country’s
ability to meet future military requirenients. SDI
cxacerbates these uncertainties. Gorbachev's modern-
ization plans call for many of the same scarce, high-
technology resources—such as microclectronics, 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-
crnization 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.

Impli¢ itions of Resource Constraints for Soviet Policy

Toward'SDI

; Oing-reses sdiction plans be-
- cdusé many critical human skills and hardware

resources are already in scarce supply and are almost

- certainly committed to other programs. Because R&D

relating to pear 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.

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 SDI will make them reluctant

to agree to arms limitations that would facilitate a US:

transition to, greater reliance on strategic defenses.
Consequently, we:bélicve they will continue to seck
constraints on SDI as the:price for reductions in
strategic offensive:nucicar weapons. In.addition, the
Soviets will: con 1y on W

to Europs. S
chieapest—yet poténti
countering’SDI, ~

At the:same time, as g
that theif. arms

would only mar he, Sos
and:operating forces o inatchror counter:advanéed
US défenses.
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Ultimately, therefore, the Sovicts will have to rely on

their own resources to respord to the SDI challenge. - .
f0.do-g0successfully, they-will.have to.overcome a ' !
umber dustrial and:technological:limitations. )




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. Morcover, because we canrot estimate the cost
of systems whose technical characteristics we do not
understand, we have provided. cost estimates only for
systems that currently existor, could be developed
based on existing or.near term technology.

)

it dire specif-
crit beirig consid-
btain our ruble

>

-the Soviets will spend
ence of a response to

SDL."” The Sovicts 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 O&M expenditures over a 10-year period
for most of the systems we considered. O&M costs
include our estimates of requirements for personnel,
cquipment maintenance, and logistics for the routine
functioning of the system.
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Figure 8 , .
USSR: Estimated Production and Cost )
of SS-18 Follow-On*
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replace SS-19 forces, however, they would gradually
incur increasing maintenance costs and rcllabxhty
problems with the aging SS-19 force :

SS-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 billion rubles

Using the ratio of-production to deployed
launchers observed in the SS:19 program (1.66), this
- would:be consistent with the: dcploymcut of about 440
launchcrs. ot: thoc what we, cxpcct in the absence of a
rmponsc to S I. As ﬂgurc 9tshows such a maxxmum

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
cffort for SS-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

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, Jand-dttack ALCMs could be used to
“underfly the umbrella” of strategic defenscs. The
Sovicts have-alrcady.deployed 70 Bear H aircraft. We
have indications.that oroduction of this aircraft is
nearing an end

In response to SDI; the Sovicts might extend produc-
tion of the Bear'H. The Kuybyshev Airframe Plant 18

has thc mpacxty [ 0] producc up to about 170 Bear H's
- l-l.shows-what it.would
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Figure 9
Estimated Production and Cost of <
SS-24-Class Rail-Mobile ICBM *
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Figure 10
USSR: Estimated Production and Cost of )
$S-25-Class ICBM *
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Figure 11 -
USSR: Estimated Production and Cost of Bear H and Tanker
Alrcraft in Excess of 1987 Force Levels **
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Figure 12
USSR: Estimated [’mduction and Cost of
Blackjack and Tanker Afrcraft*
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Figure 13 Figure 15 .
USSR: Estimated Cost of Converting SS-20 USSR: Estimated Cost of Deploying
IRBMs to ASAT Role * . Hypothetical Space Mine *
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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 5 2
to 10 million kilograins; If thé Soviets were to deploy &
a similar BMD system, they would need between 40
and 100. SL-X-17 hcavyflet boosters.
Increasmg SbX-l7 ptoducuon from the 100 boosters

we pmjoct thc dei will- use m thc 1990s to launch
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Appendix B
The Soviet Space Program

The Soviets view their space program as an integral

- part of their political, military, and scientific competi-
tion with the United States. Since the mid-1960s, they
have sought to maintain a continuous presence in
space. Indeed with the deployment of the MIR space
station in 1987, they may be close to achieving that
goal. )

In the carly years of the Soviet space program,
expensive civilian lunar and planetary projects com-
prised a large share of total space expenditures. As
the Soviets® space program matured, and after the
cancellation of their lunar program in 1974, they

Figure 17 .
Trends in Soviet Space Launches, 1970-94




increasingly shified their space program toward mili-
tary applications and mannecd space stations in near-
R Barth orbit. We estimate that, in the late 1970s and
! carly 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
mili

related missions: They currently dedicate
ent:of the spacc\launchw to support
mili missions. of! oommumcauons tar-
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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 cxpect some important military space programs to
be undertaken concurrently with these civilian space
projects, however, so that somc rmurx competition
between the two is still likely.

The Sovicets could use their ‘intc‘rplanctary missions to
test new military technology, some of which could
support SDI-related research: For cxample g




