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Key Judgments
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was used (n 1his report.

Sorlet Miitary R&D:
Resource Implications of
Increased Weapon and Sprce
Systems for the 1980«

Key indicators emerglng from Sovict weapon and military space develop-
ment programs point to an increasing commitment of resources to military
rescarch, development, testing, and cvaluation during the 1980s. Unless
significant changes in the political or economic climatc rcversce peesent
trends, the Soviets will:

« Introduce a greater number of new or substantially maedified weapon and
military space systems than during cach of the last two decades. We
believe that they will develop and deploy as many as 165 systems in the
1980s, compared with about 140 during cach of the previous two decades.

« Develop more costly weapon systems than in the past. The higher costs

for many of the systems stem in part from the incorporation of

considerably more high technology than has been typical for new Sovict
weapon syslems.

Continue the growth in floorspace at their primary R&D facilities at

least through 1985 at about the annual level prevalent since the mid-

1960s. Much of this expansion will be for new weapon development

programs that will appear later in this decade.

.

Although the Sovicts arc in a period of economic difficulty, theif current
resource commitments to weapon development programs suggest continued
growth in expenditures for military R&D. The costs resulting from the
largé number of systems under development, the advanced technology in
tnany of these systems, and the cxpansion of the R&D facilities will
continue to drive up Soviet R&D outlays. As a result, however, Soviet
lcaders arc expected to have available an unprecedented number of weapon
systems that can be deployed with military forces through the carly 1920s.
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Soviet Military R&D:
Resource Implications of
Increased Wezpon and Spuce
Systems for the 1980s ~ ~

Introduction

FFor morc than two dccadcs, the Sovicts have been
cngaged in a broad-scale buildup of their military
forces. An important ingredicnt in the buildup is the
hcavy Sovict commitment to develop new and better
wcapon systecms. During exch of the past two dccades,
about 140 new or substantially modified weapon and
military spacc systems were developed and deployed.!
We estimate that resources going to military R&D
increascd from the cquivalent of $7 billion in 1960 to
$35 billion in 1980, and we project a further increase
to about $50 billion by 1986.! (Comparoble US
cxpenditures in 1980 werc about $17 billion.) Floor-
spacc devoted to R&D at key facilitics morc than
doubled from 1960 10 1980.

The expansion of military forces, however, has been at
considerable cost to the Sovict cconomy. Since the
mid-1960s, defense programs (including R&D) have
accounted for about 15 percent of industrial produc-
tion and over 30 percent of machinery output.’ More-
over, the defensc scctor gencrally recceives priority
claim on high-quality manpower and matcrial rc-
sourges when in competition with civilian-scctor
nceds. Competition for resources between the defensce
and civilian scctors has become morce intensc as Sovict
cconomic growth has slackened

To asscss the Icvel and trend of Sovict commitments
to military R&D, we have examined the nuinber of
weapon systems undcer development that are expected
to rcach initial opcrating capability (10C) during
1981-90 * and havec compared them with systems
introduccd over the past two decades. We have also

*ercinafter the tcrm “wewgmn systens™ is used to denote both
weapon and mititary space systems. ||

‘Data arc in 1981 dollars and reprcsent what it would cost if the
Sovict defense R& D cffort were undenaken in the Uniled States.

* This sector also produces consumer and producer durables as wefl
as military hardware | |

* We define “weapon systeins™ to include airerafl, missiles, naval
ships (surface combatant, minc warfare, amphibious. and major
auvitiaryl submarcincs, military space sysicms, major munitions,
and principal [and arms (1anks, armoccd vehicles, artilicry. and
antizircrall weapons). For this paper we have sclected the 10.ycar

timcepans as 1961-70, 1971-80, and 1981-90 because they anbrace

a lung cnough time perrod (two fivc-ycar plans) 1o avoid aberrations

!

causcd by “bunching of ncw R&D prugrans

[,

- |recent expansion at the
most important R& D 1acilitics, much of which will
support weapon development programs that we have
not yet identified’

This study cxamincs only new systems and major
modifications—dcveclopment efforts that require rela-
tively substantial resource commitments.* A new sys-
tem is developed primarily from the ground up rather
than reconfiguring an cxisting system and usually
involves a new design of the primary weapon as well
as other key clements of the system. A modified
system is onc that uscs an cxisting design but is
rcconfigured somewhat to alter or increase its capabil-
ity—usually involving the design of some new compo-
nents but not major changes in confliguration or
missions. Only thoste past, current, and future modifi-
cations that we judged to require roughly half of the
R&D resources expended on the original system—
referred to as major modifications—have been includ-
cd in this analysis. Modifications that cost compara-
tively less than major modifications have been exclud-
cd from thiy paper.

* For dctails on the data base used for weapon systems and
Nlootspace cxpansion, sec appendix /.

¢ Our designation of & ncw system or a modificd systein docs not
nccesserily correspond to Soviet classifications {of these systems.
“or those systemis alrcady deployed, we use the Intelligence Coin-
munity’s designation for ncw and modificd systems. For those
aystems under development, our classification is bascd on our
cstimatce of the resources the Soviets are cxpending on their
development. There generally has been a close correlation between
what the Community has dasignaicd new and modificd and our
cstimated R&D costs. Thesc costs therefore provide a fairly reliable
basis for cstlmating whetker systems currently under development
will be designated as a new system or a modificatlon when they
rcach 10C. Using these classifications. Sovict development cfforts
for the 19803 can then be categorized and compared with historical
trends. For morce detail on how R&D costs arc derived (o1 these
systems, scc appendix B, .

' For cxamplc, the 1L-76 Candid was a newly designed transport
aircraft that rcached 10C in the mid-1970s. The [L-26 Tanker.
which will probably reach tOC by the mid- 19804, is considercd 1o
be a mnjor modification to the originat Candid. 11 hat & modified
fucl und redisteibution system, a fusclage appendage, and wing
pods, and il probably will be used a3 an aicdorne rclucling system.
We have considered the IL-76 Candid B. however, which was
introduccd a ycar after the original Candid, ta be a minor
muodification. A new Lail gun systent was about the only item that
distinguished this aircraft from the original, and therefar~ we have
cxcluded it and other such systems feom this analysis.

W




Figure 1
Number of Major Soviet Weapon Systems
Introduced, by Decade, 1961-90°
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Number of Weapon Development Programs

The Soviets arc expected to introduce considerably
morc new or substantially modificd wcapon systems
this decadce than during cach of the past two decades.
In the 1960s and 1970s approximately 140 diffcrent
weapon systems completed their development cycles
in cach decade, recached 10C, and were deployed (sce
figurc 1). During the §980s, of the some 200 major
weapon systems we belicve will be under development,
wc expect as many as 165 systems to rcach 10C (sce
table 1):

« About 40 of thesc began the testing stage in the
1970s «nd rcached 10C during 1981 and 1982,

¢ Firm cvidence cxists that another 95 syslems arc
currcntly stifl cither in testing or some carlicr stage
of development.

* Anothcr 65 systcins are projected by some compo-
acnts of the Intelligenec Community to be devel-
opcd and introduced by 1990. This estimate is based
on perecived force requirements and technological
availability. The number of systems in this projec-
tion also was affected by refercnces in intelligence
sourccs on additional weapon systems under devel-
opment—over 30—that we know very little about
(and which have been cxcluded from our list of 95

SpaeeT

Table 1

Sorlet Weapon Systems Under Development and
Expected To Reach Inltlal Operating Capablilty,
1981-90 2

Number of
Syitems
Totat 163
Reached 10C during 1981-82 40
Under develepment (knowa 3t 160
. _projected)
Expecied to be canceled ~15
May not reach 10C uatit after the -20

19803 becausc of development
problcms

* Includes new and substantislly modified weapon systems. There is
a broader definition of development programs that Includes civil
space systems and majoe subsystems of weapon programs such as an
ASW system (or & ship. Using this definition. the Soviets have
conducted morc than several hundred programs cach decade. .

ficmly identificd programs currently under develop-
ment). The projcction of another 65 systems, how-
cver, has been made without regard to cconomic
constraints.

Our data base indicates that about 10 percent of the
idertificd programs under development in the 1960s
and 1970s were canceled. We therefore estimate
that about 15 programs of the 160 identified and
projected systems under development in the 1983-90
period will be canceled.

On the basis of pust Sovict performance, and given
the greater technological complexity of these sys-
tems, we belicve that as many as 20 will experience
substantial delays and probably will not be deploycd
until after 1990

The number of systems in this decade alrcady ideati-
ficd as deploycd or under development (135) almost
.matches the anumber that reached 10C in cach of the
two previous decades. It also represents a substantial
portion of the 165 systems we project will reach 10C
this decade




Table 2
Soviet Weapon Systems Reaching [0C
by Five-Year Perled, 1961-90

1961-65 1966-20 1971-25 1976-80 1981-88 1986-90
Total 63 79 77 108 ¢ 27
New 31 49 26 61 20
Major modifcations 32 30 st 47 7

« Includes the 40 systems that reached 10C in 1981-82. ltalso
includes the 93 systcms Nizmly Identified under development as of the
¢nd of 1982 for which we have estimated 10C dates. li excludes,
however, the additiona! 30 systems we cxpect to reach 1OC this
decade, because we have no evidence at this time 19 determine
whether they will be new or major modifications.

We almost certainly have not yet identified all the

weupon systems under development E’ ")

!

‘l
. .
- — Additionally, Sovict practice suggesis that

many of the systems that recently reached 10C will
undcrgo major modification or redesign in this decade
1 imaprove mission capatilitics or te incorporate
better subsystems. For example, many of the aircraft
that cither have reached 10C in the last scveral years
or will soon rcach 10C probably will be modificd
substantially before the end of the decade. Finally,
much of the floorspace complcted at key weapon
design burcaus over the past several ycars probably
will support programs not yet identificd

Devclopment of New Systems

The mix of systems introduced by the Sovicts since
1960 indicates that the number of ncw versus modi-
ficd systems is cyclical and that we arc in the midst of
a shift favoring the development of new-dcesign sys-
tems. As a result, the Sovicts are developing both in
absolute and in pereentage terms mMore new systems
for the 1980s instcad of rclying heavily on—as they
did in the 1970s—modifying cxisting designs to
achicve a desired capability. In many cascs, techno-
logical advances in weapon systems are muade because
of imprevements to subsystems and componcents. As

the Sovicts continue to integrate these advances into
their weapons, they often design new systems for
them. The SA-14 shoulder-fired surface-to-air issile
systzm, for example, was designed 1o replace the SA-7
system. The SA-14 was developed so that it could
accommodate u newer and more advanced secker,
secker electronics and cooling system, and propulsion
syslem

On the basis of Intelligence Commuaity classification
of these systems, about S5 percent of those introduced
during 1961-70 were ncw designs. During the 1970s,
however, this portion dropped substantially, possibly
because the Sovicts wanted to cxploit futly the ad-
vances in technology achicved during the 1960s. By
the carly 1980s. this trend hiad reversed again and, as
reflected in table 2. new systems as a portion of the
total number deployed began to increase

Our current data, as reflected in table 3, indicate that
most ncw-design systems will be in strategic and
tactical missilcs (about one-third combined) and air-
craft (about onc-fifth). Another onc-sixth of these will
be in space systems. The remainder (roughly onc-
third) will be spread fairly cvenly over the other five
weapon catcgorics. Missiles and land arms represent
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Table 3

Flemly [dentificd Sovlet Weapon
Development Programs

Expected To Reach IOC, 1981-90»

Systems Number Number
of New of Major
Programs Madifications
Total K1 54
Principal land arms - 1 16
Missiles )
Air-to-uir and air- ? 1
to-surface
Cruisc missiles 4 ) 2 B
SAM/ABM S 3
1ICBM/SLBM/ s §]
TRBM
Short-range/naval 3 t
Ships . 6 0
Subniarines s
Space 3 [
Aircrali/helicoptets 15 b)
Lascr 0
Other weapons 3 0
¢ E_J - ——z

! _f

the largest share of modificd systems—about two-
thirds combincd. The remaining onc-third of the
modificd weapons will be for spuce systems, aircraft,
end submarines.

Unusually Costly Development Programs. Of the ncw
systems being developed, a greater number than in the
past require substantially morc resources to develop.
The higher cost for many of thesc systems stems in
part from the incorporation of considerably more high
technology than is considered typical for a new Soviet
wcapon system. As such, these systems may well
tncorporatc major development and resource risks

y‘/

becausc the Soviets have yet to apply a new technol-
ogy to a specific weapon design.* During cach of tho
past two decades, about 10 of thesc unusually costly
programs were developed. We belicve that more than
20 of these systems are now being developed and are
intended to reach 10OC during 1981-90. Thesc projects
cover a broad range of military missions with appar-
cnt emphasis on space systems. (Scc table 4 for a
listing of such systems reaching or cxpected to reach
10C in cach decade))” *

Willingness by the Sovicts to undertake the develop-

ment of these relatively expensive programs may

represent some change in their approach to undertak- ,
ing design cfforts incorporating morc innovative ap- )
proaches. Generally, the Sovicts have been reluctant ;
or unable to incorporate major innovations in their

systems. In the past they have preferred instead to

devclop ncw weapon systems by rclying on a series of

incremental steps. The weapons R&D establishment

strove to minimize uncertainty to meet prescribed

output norms upon which carcers and bonuses arc

dependent. Their preferred cvolutionary approach :n-

abled the Sovicis to keep acquisition periods from

lengthening dramatically and, to some cxtent, to

control costs through design inheritancc—using com-

mon design fcatures and off-the-shelf componcats

from program to program. We calculate, for cxample,

that the usc of standard dcsigns and componcents

rather than the development of ncw oncs reduced the

overall R&D cost of the SA-5 system by approximate-

Iy 17 percent. We estimate, however, that costs for the

SA-10 were reduced by only 5 percent. These esti-

mates are based on _1 analysis

of the technical characteristics of the SA-5 and

SA-10. The practice of introducing technology incre-

mentally, however, reduced the Sovict chances of .

* The AN-400 transport. a C-SA-type aircraft, is an examplk of an
advanced system. [t represents the first Soviet aireralt cmbodying
wide-budy and related technologics. Future large aircralt using this
technology will not be considercd advanced and will not cosl as
much because the development and manufacturing techaology will
alrcady have been mastered




Table 4
Unusually Costly Sovlet Weapon

Development Programs, 1961-90 «

Rcaching or Expected To Reach 10C Durlng:

1961-70

1971-80

1981-90 (Projecied 10Cs)

Muikva hellcopter carrier ®

[ ZSaturn-V—<lass space lsuncher ¢

Medlum-size solid-propeliant ICBM

Photorcoonnaissance satcllite (high resolu-

tion)

Asclass aiteck submarioe ®

Large alccrali casrier ®

Photorcconnaissance satellite (low resolu.
tlon)

Kicy YTOL carricr®

Permancnt nianncd space station

Frechand tactlcal fighter « Salyut space statica Space plane R
M1G-25 Foxbat Interecptoe/fighter Dual spacecrafl s Spece transporiation (shuttle) system :
TU-128 Fiddler fighter SA-10 surface-to-sir missile system Electro-optical photosatcllite K

Phototeconnaicance satellite (high resolu-
tion, scoond generation)

P-class submarine ®

Typhoon balllstic missile nuclear submarinc ¢

./-\;.;A-IA antiballistic missile system Launch detectioa satellite

AA-9 sir-to-air miuile

ROREAT Occan recoanaissance satellite ASAT intcrceptor

Short-range ground-based laser 4

SS$.71CBM SU-24 fightcr-bomber

Strategic ground-based laser ¢

AA-6 air-to-sir missile

AN-400 wide-body transport sircraft

Kiroy couiser ®

ABM-.X-J antiballistic missile system

SA-X-12/ATBM (surlace-to-air/antitactical
balllstlc missile syscem)

Advanced RORSAT ocean-reconnaissance
saicllite

Swnchronous metcorological satellite

Cosmos ¥29 for modular station w/Salyut

S$S-NX-20 SLBM

New SLBM

New Saturn-Y—=lass space launcher

Blackjzck B-1-type bomber

* The higher cost for many of thes systemis probably stems from the
incorporation of considerably more high technology than is typical
for 2 acw Sovict weapon system. (Sec appendix B for derivation of
“unusually costly™ criteria.)

® Costs for ships and submarines are based on the cost of the lead
unit produced, which incorporates a large proportion of the R&D
fesources going Lo a program.

¢ These systems were in full development during 1961-80 but never
reached LOC. Similarly, & few of the systems under devclopment in
the 1981-90 period probably will not reach 10C.

¢ Not basod on detailed dollar costing. Their anticipeied cuats are
bascd on the cnormous capital investment alrcady committed to the
development of laser weapoas.

FENRIReeE
\




Ssorel

rcalizing major gains in {ndividual weapon capabili-
tics.

Generally, the initial  -velopnicnt of systems bascd on
advanced t-chnologic. innovativa is riskier since
there is no sit. txre systent on which to pattera the
dcvelopment progi..ms. Therg is, thercfore, a greater
tikelihood that falsc starts and development problems
will oceur. usually resulting in a much longer-than-
normal development cycle. Such fong progrums tic
down design personnel and other assets, which drives
up R&D costs. For example, the A-class submarinc (a
high-spced, deep-diving antisubmarine warfare sub-
marine with a titanium hull) was under development
for morc than two decades before the first unit
became fully operational, primarily because the tech-
nology nceded for its development had not been
cstablished. In contrast, less technologically risky
submarine programs that began at about the same
timec —the C-, V-, and Y-classcs—required only cight
to 10 ycars to become operational.

To somc extent, the Sovicts were probably less innova-
tive in the 1960s because their R&D cstablishment
was considerably smaller than it is today. The Sovicts
allocated their R&D resources morce sparingly during
this period and could afford to take on only a few
risky programs requiring very large resource alloca-
tions. As their R&DQ resource basc gradually grew
aver the ycars with the acquisition of acw facilitics
and manpower, they could afford to undertake morc
higher risk devclopment cfforts. The evoluticnary
approach to wecapons development probably has given
Soviet design burcaus the confidence and ability to
incorporate newer and morc advanced technologics
into their weapon systems. Also, the acquisition of
Western military technology has probably cnhanccd
the Sovicts® ability to integratc this know-how into
their own military systems and rcduce associated
risks. Necvertheless, we belicve that the normal cvolu-
tionary design approach will still persist as the prima-
ty Sovict mcthod of introducing ncw technologics in
futurc systcms.

Expansion of R&D Facillties

In addition to the large number of systems under
devclopment, continuing construction at & broad
range of military R&D facilitics provides further

S

indication of the Sovict commitment to military R&D
programs during this decade!

}boul onc-half of
the{ jmost important {ucilitics arc being expanded.
The annual additian ta floorspace through the mid-
19805 will roughly equal that added annually since
the mid-1960s ~ '

- o

M issiles. The commitment to develop additional
ICBMs and SLBMs remains strong. Since 1976,
floorspacc at the primary ICBM design burcaus has
incrcased by roughly 70,000 square meters (or about
13 percent), and there are another 70,000 square
meters under construction.' The facility for overall
design of all SLBMs has grown by 50,000 square
Incters since 1976 (about one-third); an additional
10,000 squarc meters of loorspace is under construc-
tion. These investments appear to be consistent with a
gencral movement toward the devclopment and de-
ployment of a larger number of solid-propellant mis-
siles: They have also necessitated the establishment of
a much larger development base for solid propellants.
Floorspace for the nins primary solid-propellant R&D

T T
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Fligure 2
Floorspace Expansion (or Selected Categorles
of Soviet Mitltary R&D*

Strategle missiles -l !
TICBNMs i
TSLYMs

Spacc
Space launch vehicles and
lp:cccuﬂ

Alecrale
Fighters
Transpacts/hombers

Nzval sssicms

Subnudines

Luatge surface ships

Ground forces
Tactical missiles

Atmored yvchicles

Larer
tligh-cnergy Lisers

Nuclcar
Warhcads £ power soucccs

Percent increase since 1976

E Coaipleted
BR unuer construction

0 (LY 0

T4 1Nedats ate prescnted to ilusteste resounce requmemants svwlting from

the gromih of the R&D) scctor. They are aut iatended aor du they cuascy
any infotmatica ahout the $lze of 1he Indis miwal sccton. 18 seme cascs,
singe (e sectad iy faisly young and still groming - hile $8¢ Liscr industey -

“modetate absuluic incicascs 1n Hootspace will ppeas o sclatively Licge

petcentage fncreases,

orgunizations grew steadily—over § percent annual-
ly—during the 1970s. Since the late 1970s they have
continued (o increase floorspace at about the same
rate, adding over 80,000 squarc mcters of floorspace,
with 15,000 squarc meters morc under consteuction.
(5 NF)

Space. The USSR is also preparing for o substantial
buildup of its space program. Since the mid-1970s,

the primary spacc development facilitics have expand-
cd by about 13 pereent (220,000 square meicrs).
Roughly an additional 100,000 squarc mcters arc
currently being added. We have alrcady identificd = ]

y




ncw or modificd space programs still under devclop-
ment and expected to reach [OC in the 19801 [

known mission requirements {ndicate that
a majoru;of these arc ncwly deslgned systems that
wilf be equipped with advanced attitude coatrol and
onboard processing capabilitics. Among the numcrous
space development programs expected during this
decade arc a new modular space station, better intelli-
gence and command and control satellites, a spacc
shuttle, and new and larger space launchers capable
of placing larger payloads into orbit.'* - ;

Aircraft. The Sovicts are continuing to expand their
key aircraft design facilities across the board. Floor-
space at fighter design burcaus is up by about 15
percent (roughly 30,000 square meters) since 1976,
and approximatcly 10,000 square meters are still to be
completec. Transport/bomber development facilitics
have been increased in sizc by about 10 percent since
1976 (40,000 squarc mcters), and facilitics cncom-
passing roughly 10,000 squxrc mcters arc under con-
struction. We have already identificd four new and
two substantially modificd fighter systems, three new
and onc modificd transport aircraft, and onc new
bomber still under development—all are expected to
reach 1OC later this decade. These numbers wilt
probably increase during this decade, since the Sovicts
historically have modificd newly designed aircraft.
Construction now under way ulso may support addi-
tional programs. |

Naval Forces. Fucilitics that design submarines and
large warships expanded faster during 1979 than
during any other ycar since the mid-1960s. Floorspace
for facilitics responsiblc for submarine design have
increasced by over onc-third since 1976, and design
burcaus dedicated to targe surface ships have in-
crcascd by about 20 percent during the same period.
We¢ havc identificd scveral projects for Savict naval
forces cxpected to reach 1OC later this decade. They
include two ncw and possibly four modified subma-
rincs as well as a ncw large aircraft carrier and a
guided-missile cruiscr. Because the Soviets introduced
over 25 different classes of surfacc ships during cach

e 7
!’.
- -~
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of the past two decades, we expect to discover more
than the two identificd so far, especially since recent
cxpansion of facilitics is comparable with that of the
past. ’

Ground Forces. The Sovicts are continuing to expand
the facilitdes that develop land arms. Those developing
missiles for usc by the Ground Forces—surface to air,
antitank, and short-range ballistic—have addcd about
10 percent morc floorspace since 1976, Those develop-
ing armorcd vchicles grew by over 30 percent ducing
the same period. We have alrcady {dentificd 11 new
and 16 modificd land arms that will be introduced
during the 1980s. Land systems frequently are not
discovered until very late in development or, in some
cascs, after deployment. Because facility cxpansion
has not slackened, we anticipate that more systems
will appear later this decade

Lasers. The resource commitment to R&D on lascrs
and related technologics is onc of the strongest of any
rescarch arca {n the USSR. By the mid-1970s, about
350 facilitics had been identified as being involved in
some type of laser research. Floorspace at 15 of the
largest and most important high-energy laser facilities
known to be involved in weapons rescarch expanded
by more than one-half (over 200,000 squarc metcrs)
since 1976, with another 40,000 square meters under
conslruction.

The Sovicts appear to be moving closer to developing
a deployable laser weapon and by the decade’s end
probably will ficld scvecal full-scale laser weapqns.

L_ -.l In addition I

large-scale laser weapons, the Sovicts are developing
morc systems that incorporate laser technologies, such
as lascr-guided weapons.

Nucleéar. Resources allocated to develop new and
improved nuclear explosives since 1978 have been
growing as fast as during any other four-ycar pcriod




since 1963. The two main nuclcar warhcad R&D
facititics have added about 100,000 square mclers of
Noorspace during this time—an Increasc of about one-
third—and currently have another 40,000 square
meters under construction. These increments probably
arc largely in support of new developments in fission
and thermonuclear explosives, although some of it
may be for nuclear power sources. Some of this
investment probably also is for the development of
enhanced-radiation weapons and smaller, morc cffi-
cicent fission weapons to be used on delivery vehicles
such as cruisc missilcs.

Facilitics engaged in R&D of nuclcar powcr sources
and known to be working on military projccts have
been expanding faster than any olhcr type of R&D
l’acxhly in (hc Soviet Union -~

\

-Thc types of activitics these
facilities arc cngagcd in include R&D on accclerators
and magnc(o—hydrodynamlc generators that could be
uscd to power laser weapons, submarines, and large
surface ships, and nuclear power in general for a
varicty of applications, including nuclear cnergy for
civilian usc

Implications for Futurc Investment Declslozs
Although the USSR is expcericncing cconomic diffi-
cultics, top-lcvel planners appear to Ue following a
planncd coursc of stcady improvements to defense
through increasing allocations of resources to their
military R&D programs. This is apparcnt not only in
the number and quality of the weapon systems under
development but also in the expansion of R&D floor-
space. Expansion since the mid- 1970s has not slowcd
and has incrcascd in soinc weapon arcas.

If, as we belicve, the growth of the Sovict cconomy
continues to decline, or cven stabilizes at the recent
fow rates of growth, growing outluys connccted with
the development, production, and maintenance of
complex and costly wecapon systems will further ag-
gravate compectition among claimants for increcasingly
scarce investment resources. If the Sovicts, however,
arc successful in rclicving Lottlenccks that have

Scpre”

plagucd the Sovict coonomy, some Improvements in
labor productivity and overall cconamic growth could
be achicved. ’

Qver the past several years, the leadership has indi-
cated that it expects the defense industrics to assist in
the R&D and production of highcr quality products in
the civilian machine-building sector. For cxample, the
Sovict Government recently instructed the defensc
industrial ministrics to help producc turbines for their
gas pipeline program. Such a step probably was
required because of the technological backwardness of
the civilian (urbmc industry which, according to a
recent I e 12gs behind technology for aircraft
cngine turbines by about cight years.

Other evidence suggests that some key military R&D
facilitics have been ordercd to assign some of their
scientific and lcchmcal pcrsonncl to cmhan R&D
cfforts |~ T
t !

{
' : _Qthat the institute was 10
reccive o 6-percent increasc in its 1982 budget but
that 3 percent of its sciéntists were to be transferred
to the civilian scctor to help productivity there

There is plenty of room in the defense R&D commu-
nity to accammodate other types of contributions to
the cconomy. The Sovicts continue to use their R&D
manpower inc{licicntly despite repeated attempts by
plunncrs to rectify this problem. For cxampte

B Jindicate that full-employment policics at some
weapon design burcaus result in large portions of the
cngincer force warking primarily on “‘nonproductive™
tasks when the design burcau is between development
programs (scc insct). During such “*down periods™—
which sometimes can last over a year—these military
R&D resources could be used to develop civilian
goods, particularly for bottleneck arcas, For cxamnple,
the design teams that develop turbinc cngines for
aireraft could just as well help to design badly n-.cdod
and morc powerful stationary turbirc engines. for the
gas pipcline project.
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lacfJiclent Resource Urllitation in Soviet R&D:
The Case of the Ilyushin Aircraft Design Burean

The Sovicis continue to use thelr R&D manpower
and facllltles In a relatively (neffictent nianner. Soviet
Jull-employnient policles stipulate that no reductions
in the work force 1ake place during transitions from
one developnient program to the next or when compll-
cations are encountered (n development programs. In
such cases, large amounts of capital and labor lic idle
or are not used productively * ’

For example, in 1965 the llyushin Design Bureau
(KB). which designs military and civilian transport
aircraft, had completed development of the I1L-62 but
had not yet completed preliminary design—the de-
sign stage before full-scale development—af the [L-
76. Consequently, most of the design bureau and its
experimental production plant were lefi without
work. A" “who worked as [ Jat
the Hyushin KB during this period clalted that this
idle period lasted from mid-1966 to mid-1967 and
estimated that several thousand employees were af-
Jected, including at least 1,000 enginecrs. None of the
workers were laid of). Instead, the engineers were
given busy work such as accumulating data on the
performance and reliability of alrcraft (n service or
reviewing detailed scale drawings for almost every

alrcraft designed by the Hyushin KB, even for aircraft
that had long been retired from service. ’ '

We have analyzed the employment level and the
alreraft programs developed by the Hyushin: KB since
1960 (see figure 3). Manpower allocations for individ-
ual programs—-shown by the individual trapezoids—
were estimated on the basis of development mile-
stones, the degree of technological tnnovatlon, and
the level of emiployment at the KB. The large dip in
utilized manpower durlng the nild-1960s represents
the {dle period caused by the delayed transttion fSrom
the [L-62 to the {L-76 program.

- (’A felaim that siiilar (dle periods occur
when developmient difficulties delay weapon pro-
gramis. Taken (n the aggregate, these employment
policies along with the lack of project divers{ficatfon
at R&D facilities can result in a substantial pool of
R&D resources being paid for but providing little or
no return. lf Soviet KBs were charged to take on
civilian projects during the “down* periods, they
could be used to advance selected areas of civilian
industry.

Qutlook

i1f the Sovict Union follows present trends, it is likely
that they will devclop a greater number of systenis
during this dccadc than in the 1960s and 1970s and
that a larger proportion of thosc developed in the
1980s will be more costly and technologically ad-
vanced. A specch by the late President Brezhnev in
October 1982 underscored the Soviets' intention to
integrate the **latest achievements of scicnce™ into the
armed forces and claimed that any technological lag
by the military “is inadmissible.” This spcech is in
linc with a serics of statements madce by top Sovict
lcaders in recent years that have specifically singled
out military R&D as onc of the arcas in which they
plan to forge ahcad and to do “'everything possible™ to
stay abrecast of Western military developments

W

If Sovict lcaders decide, however, that increased
transfers of R&D resources from the military to the
civilian scctor are militarily prudent and cconomically
nccessary, they could cxercise scveral options that
would minimizc, to varying degrees, the military costs
associated with these cutbacks. Three of these options
are discussed below

Cancel or Cur Back Programs. Substantial savings
could be obtained if the Sovicts reduced the number
of programs in train by canccling systcms in develop-
ment and cntering into production only those systems
that they perecive to be crucial to military missions.
Given the high number of systems available, they




Figurc 3
Manpower Atlucatfon at the
Ilyushin Design Bureau, 1960-81
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cauld choose 10 produce fewer systems and yct im-
prove their overall capabilitics by sclecting the best of
the many that will be available during this decade.
The Sovicts might also modcerate the growth of R&D
allocations by deferring or curtuiling less crucial
programs. This would frce sonte R&D expertise that
could be uscd to work on key civilian projects, espe-
cially if weapon design burcaus diversificd their prod-
uct lines. ~~ '

Develop Fewer Modlfled Systems. The Sovicts could
save resources by developing far fewer modified svs-
tems and concentrating on development of new sys-
tems that provide substantial—rather than tncremen-
tal—increases in capability. If the resources were
rcallocated to develop more new systems, the Sovicts
might be abic to introduce more quickly newer tech-
nologi¢s and capabilitics. Even though new systems
generally cost more than modificd systems, by using

* this approach and canceling cnough modification
programs they could save the considerable R&D
resources cxpended annually to upgrade cxisting sys-
tems. The Sovicts then could deviate from their
strategy of procuring a lurge number of modificd
systems (at great expensce) that increasc capabilitics
only slightly. This probably would cntail some rcfo-
cusing of their current penchant for developing single-
mission wcapons to developing more multipurpose
syslems, similar to the US strategy for weapon acqui-
sition. We alrcady have some limited cvidence—(from
aircraft development programs—that they may be
moving in this dircction

Exploit Arms Agreemeants. By taking advantage of the
current interest in arms agreements relating to strate-
gic and gencral purpose forces, the Sovicts probably
could tailor the agreements to suit both military and
ccononiic nceds. By dampening the arms race, specific
cuts in military R&D programs could result in diver-
sion to the civilian scctor——cspecially bottlencck
arcas—the skilled labor, high-quality plant and cquip-
mcent, raw materials, and cncrgy currently used to
dcvclop weapon systems. For example, limitations on
futurc development could be used to buy time to
develop new systems to mcet specific needs rather
than perpetually improving capabilities across the
board

/swrtr'

If the Sovicts find it nccessary to limit R&D resources
going to military programs, our judgment is that they
probably would choosc an acceptable combination of
cach of these optlons. At a minimum, the Sovicts arc
likely to intensify their efforts ta imprave the efficien-
cy of the defense industrics and to transfer technologi-
cal know-how to civillan projects. If translets of
resources from the military to the civilian scctor werc
decmed necessary, the Sovicts could in a relatively
short period turn over defensc resources in some arcas
such as transportation, where armored vehicle engi-
neering talent and facilities, for example, could be
employed to develop more capable tractors, trucks,
and locomotives. Massive outright transfers of re-
sources from military cfforts to civiliaa projects arc
unlikely in the near term, especially in thosc arcas
such as guidance and control for ballistic missiles,
where technological know-how is not casily applicd to
civilian products. In the longer term, however, pres-
sures for transfer of military R&D resources o
civilian usc may become more intensc il shortfalls in
industrial productivity continue to cxacerbatc cco-
nomic difficulties.
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Figure 4
EstImated R&D Costs for Sovict Alc-to-Afr Missiles®
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Appendix B
Estimating Sovict Weapon System R&D Costs

Detailed estimates of Sovict R&D costs in dollar terms for individual weapon
systems were made by 7 ) -_]

X _VThc estimated costs basically rellect what it would cost in the
Unlted States te replicate Sovict R&D of a weapon system. These estimates take
into account the known Sovict design features of cach systecm and known or
estimated program milcstones. The costs include estimated expenditures for sctup
and tooling, matcrials, cngincering, prototype fabrication, and test and cvaluation.
They do not include predevclopment costs, such as basic rescarch and concept

design

“The estimated R&D costs arc an cconomic reflection of weapon system character-
istics and technology and generally correlate with the designations of “ncw" or
“modificd" as used in this papcr. Ncw weapon systems incorporate innovative
designs that cmbody littlc design inheritance from previous systems and arc
refatively more costly. Converscly, modificd systems incorporate cvolutionary
designs or redesigns of existing systems and in general cost less.

After all systems have been costed within a weapon category—such as ICBMs or
air-to-air missiles—they are compared within cach decade to determine which arce
unusually costly development programs. Figure 4 portrays an example of this
analysis for air-to-air missiles. Two missiles—the AA-6 and thc AA-9—were
considerably more costly as cotnpared with comparable systems developed in the
same decade. On tiis basis these and other such systems were included in tabic 4.
Not surprisingly, thesc two missilcs cmbodied considerably more advanced
technology than other such systems developed during the decade







Appendix C

[dentified Sovlet Weapon Development Programs
Expected To Reach [OC Durlag 1981-90 -
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