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EXECUTIVE SUMMARY

In the late 1960s, Soviet analysts developed an exchange model for
evaluating strategic nuclear forces based on the ratio of equivalent
megatonnage remaining to each side after an initial strike. This model,
the “correlation of nuclear forces,” fits within the Soviet tradition of
measuring the military balance in terms of ratios of "forces and means,”
and captures the essence of Soviet strateglc thinking. This includes the
importance of targeting and rapidly destroying an enemy's nuclear forces
and war making potential as opposed to an etfort to "punish” an aaversary
by targeting population centers. In addition, this analytic tool
provided Soviet military planners with an “objective” Dbasis for
evaluating the balance of strategic forces, a tool they had apparently
lacked prior to the late 1960s.

In order to test the poterntizl influence and role of this model in
Soviet strategic force planning, a number of alternate force structures
were developel and cevtain mparemeters (alert rates, penetratiom rates,

aid silo nardness) were subj
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Soviets could have selected other force mixes that would have reduced the
US advantage -- but chose not to. 7This (coupled with the low alert rates
maintained by Soviet strategic forces) suggests that the Soviets do not
fear a US "bolt from the blue,” but expect that, iu the event of war,
Soviet leaders will be able to accurately gauge the nature and course of
the war and, if necessary, be the first to successfully employ strategic
nuclear strikes.

The attacker's advantage, however, 1s contingent to a copgider-hle
degree on the zdversary's alert posture, and in this the United States
has the advantage. With the vast majority of Soviet EMT based on ICBMs,
an increase in Soviet alert rates on SLBMs and in bombers would represent
only a mrginal increase in the Soviet EMT and correlation. On the other
hand, an increase in the US alert or on station rates would substantially
improve the US position, as the US I1CBM force comprises a much smeller
fraction of 1ts total EMT. Similarly, the use of the correlation of
nuclear <forces model &lso helps explain continued Soviet devotion of
Tesources to the air defense rission, despite Soviet vulnerability to

Trhe correiation of nuclezr forces model suggests thet the most
efiicacious eres In which to concentrate Soviet breakout-related resezrch
is that of counter-SSBN anti-submarine warfare (ASw). [Further ICBM
improvements by the Sovlets increasingly reap only marginal gaizs, as
more anc more (S swuvivable IMT is deploved in submarines. A mejor
Soviet breakthrough in strategic ASwW, according to this model, could

significantly change the correlation to the Soviet benefit.



PROJECT OVERVIEW

The objective of this project is to examine and assess the extent to
which U.S. military policy has effectively interpreted and responded to
the military implications of Soviet weapons innovations. lhe project
focuses on the contributions of Soviet weapons innovations to military
mission performance, not changes in the technological level of Soviet
weaponry. It also examines the ability of the Soviet weapons innovation
process to offer a militarily significant breakout option.

Accordingly, three relzted linec of inquiry are being pursued.
First, we are examining the Soviet approach to wcapons innovation as it
is portrayed in their force planning and weapons evaluation literature.
This initial work enables us to better understand the preferences,
assumptions, aud biases that influence the armaments selection process
(and hence the wezpons innovation process) in the Soviet Uniom.

Second, we &re analyzing the Soviet approach to measuring the
relztive contributions of wezpons inmnovation elforts towards improving
rissfon capetilities, and not the extent to waich a given piece of
ardware can cutpericrm the previcus techrnologicel gsnerstion. Assessing
rission contributicns involves comparing quantities of arms and
interaction with cther wezpons systems assigned to the giver missioz, as
well as the qualitative characteristics of new weaponry.

Third, we are assessing the degree to which the Soviets have tae
cepacity for “breakout” -- significantly improving their military
capsbtilities in a short period of time -- through weapons ianovation.

The threat 0f & Soviet "technological surprise”, in particulzr, has been
1]




ca—— - —

a constant U.S. fear.

Part 1 of this report addressed ome aspect of the secona task
described. How do the Soviets use mathematical models to measure the
impact of weapons innovations? Specifically, it examined the role that
mathematical modeling plays in Soviet military analysis and some of its
applications in the area of air defense analysis, In this second part ot
the report, we take a closer look at Soviet mathematical modeling related
to notions of strategic technology dinnovation and strategic iorce

development from their efforts to measure the auclear balance?
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1.0 SOVIET STRATEGIC FORCE DEVELOPMENT

"Objective” measures of the intercontinental nuclear balance are
already quite common in the West. Throwweight, aggregate megatonnage,
aggregate equivalent megatonnage, counter military potential, numbers of
launchers, and numbers of warheads are just a few of the many indices
used to gauge the nuclear balance. 1n contrast -- and as expectea —- the
Soviets have been reticent about detailing how they measure the nuclear
balance, relying on generalizations about the <current state ot
"parity. ~l

Certainly, static measures are used bv the Soviets to aefine the
strategic environment in a general sense. In SALT I, for example, the
Soviets scught an imbalance (in their favor) in numbers of launchers as
corpensation for certain perceived US advantages. In SALT 1I, tue
Scviets egreed to oo awaey with such inequalities. In 1act, Soviet
zilitery writers ZIrezuently Tefer te waat they call the "correlation of
zilitary ZIorces” as & central measure of relative combat capebility

Tweer WO CpDosini sices. when deasing with cooventional werisgre, the

X1

9]

correlation ¢I zilitary ZIvrces is presentel as & comperison ol ratios

[ad
O

friencly military means to enexy military means. This can be tasXs

B
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taaks, ertillery to artillery, aircraft to eircraft, personnel to
personnel, etc. Suchi correlations ace considered objective incices o:
re.ative combat power anc seex to figure prominantly in Soviet military
assessments. So at least in this respect, there is some similarity

betWween elementary approaches in the East and the west.

Static measures, however, are the simplest and probably the least




useful way to assess military balances, for they say nothing about the
relative capabilities or vulnerabilities of the haraware being courntec.
Analytically, they provide no indication of how forces might be usea or
what result might emerge from thelr use. As aescribec in Part 1 of tuis
report, by the mid 1960s Soviet military planners began to recognlze the
importance of dynamic analysis for force posture planning ana armawents
selection. In particular, dynamic analysis meant the use of mathematical
models to evaluate weaponry, examine command and contrel, ana stuc)
combat engagements.

In this respect, initial Soviet efforts to measure the correiation

of nuclear forces with simple ratios of "nuclear charges” (EMI) provea

unrewarding. But it was from this conceptual basis that Generali-Ma jor
Anureyev proposed a dvnamic measure of the correlation of nuclear
forces. Anureyev argued that such & model coulc play an important roie
in strategic planning and force analvsis. For several reasons discussed
below, not the least cr wiich was Aanurevev's continuec prorwineace in
Soviet militarv anelvsis at the General Staff Acadexy curing the 1570s,
we belleve that tois mccel  helds particular significance for
umcerstencing Soviet military thimking on assessing the nucliesr balance.

In exazining this correletion cof nuclear feorces wmocel, tnis peper
will first desctibe the settin in which 1t was adeveloped: Soviet
strategic thinking zfter 1953, the develoring Soviet strategic force and
thoughts on their use, and the threat perceived by Soviet planners. Thexn
the model itself will be consiasrecd: how it reflects Soviet thinking acd
what it measures. The model will next be used to examine the changing
correiation of nuclezr forces from 1965 through 1964, at tive vear

intexvals, to provice & series of ‘“snapshots" of ne evolving



correlation. .hese results wlll be compared with a number of possible
course; rot chosen, in an effort to assess how well the mogel might serve
i, a guide to actual procurement practices and to determine 1f actual
procurement policy has been in line with what one woula expect hac the
Soviets been maximizing the correlationm. Finally, the implications

suggested by the model will be addressec.

1.1 Evolution of Soviet Strategic Thinking

Soviet wmilitary thinwing hat coancluseu aiter the Seconc worlc war
that the offensive was the kev to success, and that tnis offensive was to
be waged agairst the eneuwv's forces. The Soviets rejecteac western ideas
of "strategic” bombing of the euewv's industrial capabilities or cities
in order to weaken the enemy internally. Insteacd, aestroving the enemy's
fcrces woulc sufficiently weaker both the enemy's ability te damage the

Soviet lmicn as well as nis will to continue the war.2

With Stzlin's ceatl in 1933, Soviet military thimnkizg was freed <t

the sireltiazcret Izpusel Iy nis perscnal thecry CI the TPermenentiny
Tzouers” which he allegel led to victory 1o war. NorTe

s The Srviet zilitary couls Iizelly accress the Izporiant

teliziczael emd miliverv zuestions Taiss< by the developzent ol nucless

wezpons to Lurope, ad the Soviet lmion tested its first therconuclear

wezpon. The Soviet leacersiip thus hac to accress boii the threat posec
bv  Arerican nuclear wezpoas as well as the wmilitery and pelitical
potential tiiat nuclezr wespons provicec to the Soviet lnion.

£

kith the development of nuclear wespons, the importance cf tie

ffensive increases in Soviet toinking. MNuciear weapons, because cf



their potential to rapidly alter the course anda outcome of a battle or
even a war, became the primary targets for the Soviet offensive, But
Soviet ability to take advantage of its own developing nuclear potential
was limited by geography (the Soviets could not counter the deployment of
US nuclear weapons in Europe with an analogous aeployment in the western
hemisphere, at the tlme lacking allles in comparable proximity to the US)
and technology (it lacked a ©cw©eaningful intercontinental aelivery
capabilitv),

But these limitations were nct to 1last. The Soviet Umion nac

captured a number of German rocket scientists at the enc of

worid war 1.,
and, based on their work, was able tu deploy missiles first similar to
the V-2 and, in 1955, a medium range ballistic missile (MRBM) of Soviet
design ~-- the S§S-3. Wiile at the time, missiles were expectea to be very
inaccurate, thermonuclear charges were poteatially able to compensate
witn thelr large vielc for the inaccuracy oi the delivery systecw.

ne sicultanecus develnpment of nuclear warheads and the missiles

-

capable cI carrvinmg tlex —-- the "kevclution ip Military Ar:zeirs” -~ lea

tc a sweeping Teeppraelsal of wilitarv doctrine and military art by the

Tne Iirst thizg to becoze ofvious was the ‘ oo
‘'l wezpol as the nuclear bomd and the olc celivery veniclie
airplate . . . , which was vulnerablie to air

It was decided that missiles, cue to thelr high speed, invulmeradility to
counter-measures, anc axi-weather capability, were the the wost eflective
waey to caxe use of nuileAa~ weapozns,

Miclear-zrped cissiles mace it possibie to counpletely riverse the

Zticzzl route ro victory in wer., Prior to the Kevolution in Military




Affairs, victory was acomplished through first achieving a number of low
level victories. Such tactical successes lea to operational ones, which
in turn led to strategic and finally political victory. Through the use
of nuclear missiles, Soviet specialists considerea it possible to jJump
immediately to strategic successes, which would both facilitate
operational and tactical successes at the lower level and speed a more
rapid final political vic:tory.z'

Strategic targets were defined as those whose capture or destruction
could bring about a rapid change in the course and outcome of the war.,
According to Soviet authors, these were, in order of import.anc:e:5

1. The enemy's nuclear forces, including launchers and air and
naval bases, and associated C3.
2. Other major groupings of forces, such as concentrations of

conventional forces, and associated C3.

w

Nodes of military and political control.
4. Militzrv-industrial facilities, such as war meteriel gplants.

Tnis Thlererchy of targets has continued to this cdav. Ooly  the

)

Soviet abllisy tc ettack and destrov thern has changec with time.

2.2 The Soviet ICEM Progr

b
}

Wnen the Scviet "Kocket Forces of Strategic Designation™ (RVSN) was
foumded in 1939, its principle mission was to counter the US bomber
tareat by cestroying LS and allied s&irbases. As the threat to the
Soviets shifted in character fror bombers to missiles, the requirements
changed as well: weapons capable of destroying smaller, "point™ targets
such as wmissile silos were required. Unable to achieve the accuracy

requirez, Seviet pianners emphasizec large-vield weapons for &



counter-silo capability, while simultaneously developing sumaller weapons
for the purpose of destroying softer targets.

The deployment of a large SS5-11 force (about 1000 nissiles) also
served to increase the number of targets that would have to be countered
by the US in the event of an attack, stretching US capabilities to the
point at which it would not be capable of destroying all, or even most,
of the Soviet force. (This idea of a "strategic sponge” reappearea in
the United States in the late 1970s as the Multiple Aim-Point System for
the MX missile, in which there would be simply too many targets for an
attacking force to destroy.) This, of course, changed with the
deployment of MIRVs on ICBMs by the United States, which began in 1970.
The Soviets were apparently frustrated by the desire to both preserve
their own capability to develop MIRVs as well as to limit US MIRVing.l
They recognized the threat posed to thelr force by US MIRVing of

lanc-besed missiles, zud it became clear that the sheer size of their

force woulc no longer ensure its survivability, The correlation of

m

nuclear forres threatenec te shiit against ther,



2.0 MEASURING THE CORRELATION

As was noted, Soviet targeting has a distinctive hierarchy in which
enemy nuclear forces are first priority. The US has attempted to keep
its ICBM force one step ahead of a Soviet threat since the late 195Us,
hardening the silos to withstand first 25 then 300 psi pressure and
dispersing them, then proviaing for alternmative launch control centers
and further hardening the silos. This effort has recently taken on new
importance with the completion of the deployment of the fourth generation
of Soviet ICBMs, which are seen as threatening the US I1ICBM force. This
has resulted in a number of well-known proposals for protecting the new
MX ICB¥, among them mobile launchers, multiple protective systems,
"deep-basing,” and "dense-pack’ or cluster-basing.

The pursuit of survivable basing is driven by the belief that the
Soviets have a theoretical ICBM capability with which they can threaten

to destroyv the US I1CBM force while meintaining a reserve sufficient to

devastate the rest of the LS Taking the ICbM balance slone, some have
ergued that the US ceterrent is no longer crecible anc reguires repeir

through the cevelopmeat of a force capable 0f threatening the Soviet
ICBMs in 2 similar fashion, while protecting US weapons.

But these scenerios are based on strategic analysis that appears to
be at variance with Soviet military thought. The only publicly known
Soviet methocology for measuring the stTategic intercontinentzl balance
seems to be one published in the Jume, 1967 issue of the Soviet General

Staff's classified jourmal, Militaryv Though 7 The article, written by

General Mzjor I. Anureyev of the Genmeral Staff Academy, argues that the

[ | © .



correlation of nuclear forces 1s made up of a number of intangible
factors such as command skill and the "moral-political™ factor, but that
a rough measure can be derived by calculating the deliverable FEMI
remaining to each side after an initial strike. In other woras, the
correlation of nuclear forces reflects the ratio of soft area target
destruction potential each side possesses at a given point in time auring
a nuclear conflict. Hard target aestruction is only one part of the
measure.

As noted earlier, the correlation of nuclear forces is consistent
with a long tradition of Soviet thimking about warfare. Since the "Great
Patriotic War” with Nazi Germany, Soviet planners have examined the
correlation of military forces in various battles by ratios, first of
equipment (eg, tanks vs. tanks), and, more recently, of firepower.

The novel aspect of the Anureyev model is that 1t is a dynamic
model. Rather than simply looking at the pre-conilict balance of forces,
measured by launchers, warheads, or EMT, it requires that assumptions be
made about how & war would be waged anc how those forces might be usec.
in addition, it allows for differeatiation in the capabilities of forces,
something that Is lost in static measures.

Anureyev suggested that the model might be especiaily useful fer

8

planning the zctions of forces. The article, anc that which tollowea
in response to Anurevev, make it clear that
the methoC used by Generel Major I. Anurevev with some additions can
be used successfully in calculating the correlation of nuclear
forces in nuclezr weapons for operations on a large scale and also

for planning a £first nuclear strike as well as for accomplishing
other specific missions.d

The clear implication is that targeting to maximize the post attack

correlation of nuclear forces is the proper plaaning strategy. The
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corollary, not explicit in the text, is that 1f the correlation might be
used to plan actual military operations, it might also be used to guide
procurement.

The precise place of the Anureyev model in Soviet strategic planning
is wunclear. Some months later, Anureyev's article was criticized in
several letters by other members of the General Staff Academy, but these
critiques focused on the simple structure of the model -- many complex

factors are subsumed in only a few variables.'w There was no attack on

the fundamental logic of the model.

we suspect that the underlylng concepts of the model ao reflect
Soviet military thinking on strategic force analysis, even 1f the precise
formuiation offered by Anureyev is not used today. For reasons discussed
in Part I, it is likely that Soviet military art and military science
were built into the foundation of Anureyev's work. Thus, it may well

capture the funcamental tenants of Soviet strategic thimking.
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2.1 The Correlation of Nuclear Forces

The correlation of forces 1s a familiar concept to readers of Soviet
military journals, as 1t is often used 1in assessing the results of
specific engagements 1in horld War I1I. Wwhile the correlation is never
characterized as decisive, for that would leave no room for human
variables such as skill or "moral-political™ factors, 1t proviaes an
important opportunity to the side with the advantage,

Two mnuclear forces are assumed: A, with I diffteremnt types of
delivery vehicles, and B, with J different types of delivery vehicles.

The following formulae are then usec:

2/3,_
Qip = Z{ [z;n,] [(qi) I= equivalent mega tonnage
(emt--that is, the yield of the warhead to the 2/3 power) in the i-th

tvpe weapon for side A.

< ro 82/3 C 21
Cop =2 0rz=.0l{qg 0" 7] = equivalent EMI ian the j-th
Je ; 4 J J
tvpe weapon for side B.
r, {or r,) = number c¢f warheads c¢f i-th (or 3-th) type
- o
wezpod Ior side & (&)
n, (or z=.) = zumter of i-th (or j-th) type weapon for sice A
-
(B).
94 (or g.) = vielic iz megatons of one warhead Ifor the i-th

(j-th) type weapon.

The total IMI for each eide (ZCiA or ZQiB) is represeatec by
QA or Qg.

At time t-o, Ie, pricr to any exchange, 7\0 is merely the ratio



B _ o

of EMT: [QA]/[QB]-

)\T - >\T_\‘°( = correlation of nuclear forces at time T (siae
A attacks; side B defends).

X = ratio of relative change in the distribution of forces

between the two sides as a result of A's attack on B.

o = Z (Fip) (W1A) R1A) (U1A)

2 (F3p)(iyp) (Ryp) (Ugp)

Fia = [Q4a)/Q at 14 Fijp = [Q45]/Gg at t,.
wiA = warhead penetration capability of i-th type weapon of sice A.
ij = warhead penetration capability of j-th type weapon of side B.
RiA = reliability of i-th type weapon.
RjB = reiliability of j-th type weapon.
{4 T percentage cf i-th type weapon not consumea in attacking E.
\jB = percentage of j~tn type weapon Lot destroyec in attack by b,

=11~
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Table 1l: Soviet ICBM Characteristics*

for Selected Years

Missile Year # RVs Yieid/ EMT/ CEP Reliability
RV (mt) missiie (nw)

$S-7 1965

1 3 2.1 1.5 )
1970 1 6 2.3 1.25 5
$5-8 1965 1 3 2.1 1.0 )
1970 1 5 2.9 1.0 .5
$5-9 1870 1 25 8.5 .75 .8
1975 1 25 8.5 ) .8
1980 1 25 8.5 S .8
§8-11 1970 1 1 1 1.25 .8
1975 1 1 1 .8 8
1980 1 1 1 .8 .8
$5-13 1970 1 1 1 1.0 .8
1875 1 1 1 1.0 .8
1980 1 1 1 1.0 .8
$58-17/1 1875 4 75 3.3 .24 .85
1980 4 .75 3.3 .24 85
1984 4 75 3.3 24 &5
§5-17/2 1989 1 6 3.3 .23 .85
55-18/1 1875 z 25 6.5 .23 .85
1580 1 20 8.5 .1 .85
§5-18/2 2963 ) .9 7.4 .23 .85
§S-18/4 1984 10 .5 6.3 .14 .85
§5-19/1 1875 6 .55 4.0 .19 .85
1980 6 .55 4.0 16 .85
§5~19/2 1980 1 5 2.9 .21 .85
§5-19/3 1984 6 .55 4.0 .14 .85

*Soviet ICBM characteristics are difficult to Jjudge and often
rresested with an artificial precision. In addition, (see next p=ge)




2.2 Running the Correlation Model

To examine how the correlation has changed over time, simulateg
exchanges were run for 1965, 1970, 1975, 1980, and 1984 using the actual
force structures for both the Soviet Union and the lnited States. 1lle
model run assumes a full scale attack involving the entire range of
intercontinental forces: I1CBMs, bombers, and SLBMs, as well as strategic
defense such as SAMs. In addition, several hypothetical Soviet force
structures were developed, with a different mix of forces in 1970, 1980,
and 1984. There was also one alternative US case, in which the Minuteman
II force (450 missiles) was replaced with Minuteman III missiles (as the
Soviets expected to take place), and several variations on US bomber
penetratiorn capability. tor each case, actual and hypothetical, the
correlation was examined after both a US and a Soviet first strike.

The Cof model specifies targeting to maximize enemy reliable ENMI

destroved¢ =-- that is, a target's priority was based on its EM1 ana
reliztility, Boroer &nd submarine forces on alert were assumed to

survive owing tc thelr mobilirtv; soft tasrgets such as air and naval bases
were targetec ty SlEMs, whil ICBMs, the wonly forces capsble of
countering hard tergets effectivelv, were generally usec zgainst enexy

ICBMs. [For getails cf the forces, see Appencix A]

(*continued) :hey are basec on a sometimes small number of samples ana
from tests taking place in artificial conditions. Yields and CEPs are
taxken froc declassifiec intelligence estimates anc public sources such as
IISS &aad Aviation heek. Reliability, pecthaps the most difficult
parameter about which. to obtain "hard” data, is here set somewhat
arbitrarily aand based on the assucption that Soviet reliability is e bit
lower than that of US ICBMs. Thnere are reports, however, that Soviet
ICBM reliability is much lower then that of the US.

N Py



The results ot the running of the correlation are shown in Table 2, ana
graphically in Figure 1.

Clearly, the position of the Soviet Union has improvea dramatically
over time. The reasons are clear: since 1975, the Soviet ICEM force has
increased its EMT, as the S$5-17 (with 3.3 EMI/missile), S$S-18 (with 6.3 -
8.5 FMT/missile), and S$S-19 (with 2.9 - 4 EMI/misslle) replace the olaer
and less reliable S$5~11 (with only 1 EM1) and 85-9 (with 8.5 EMI). 1lhese
new missiles (in particular, the SS5-18 and S5-19) have substantially
improved the capability of the Soviets to destroy US ICBM forces in their
siles. Simultaneousiy, the new Soviet ICBMs have been hardened frow 300

psl to a reported 2500 psi, making them less vulnerable to a US strike.

Jable 2: Actual Correlations of Forces

Attacking correlation of forces after attacker's first strike
countrv 1965 1970 1975 1980 1964
[nited States 44,0 2.9 2.6 2.0 2.4
Soviet lzion .1 5 1.2 3.9 L. 4

ear forces is the ratio of the asttacxer's
the enecy after a first strixe. Thus, a

L

Trhe correlation of nu
deliverable EMI o 1t
correlation oI 2.9 in 1970 mneans that after & US first strike, the US
would retain 2.9 times the rTelisble, deliveradle EM1 as helc by the
Soviets. Sizilerly, a correlation of .5 suggests that the Soviets, after
launching & first strike in 1970, would have about one-haif the
deliveratle EMT available to the US.

Several hypothetical cases were also considered for the years 1970
anc 1980. 7To do so, cost estimates were used for the ICBMs involved, anc
the total Soviet expenditure for the missiles involved was calculated.

Tnen the nucber o¢f =zmissiles were varied, keeping the level ot
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expenditures constant [see Appendix E]. This approach nmage it possibie
to hypothesize different force mixes within an assumed cost ceiling
(dictated by the actual force). For all but one case, only two types of
missiles were varied in each hypothetical case, with the remainder of the
force remaining constant, ie, that actually deployed. (The results of
all the hypothetical cases are shown in Table 3.) For 1970, four such

cases were exarined:

: (&) 1500 $S-11s and no S5-9s
' (B) 460 $S-9s and no SS-1ls
(c) 100 SS$S-9s and 1190 SS-11s

As can be seen from the graph (Figure 1) and Table 3, the resulting
correlations for the Soviet attack would have been on elther side of that
actually chosen. In the event of a US attack, the option selectea by tiie

5 Soviets, 1t seems, was the best for the United States -- initially a

puzzling result. Interestingly, a force made up completely of S5-lls
would have been the best for the Soviets from the defensive perspective.
This suggests several possibilities. First, the Soviets may not Lave
been very concerned about a US first strike, to the point of allowing the
US an edvantage. A4iter &il, the LS did not attack the Soviet LUlniexn

curing the 1650's when US strategic supericrity could have ensuted a

b4,

cglle t0 use

[¢]

successful diserzin zirst strike. ikewise, the LS
nuclear weapons cogaiust China during the Korean war, evea though LUS
military doctrine seemed to prescribe it. A second possitility is that
the SS£-9 either served & purpose other than attacking ICBMs or that the

Soviet planoers were confident thet It would be able to counter LS ICBNM

e = -

laumchings. There is evidence that the S5-9's were actually targeted
against US ICBM launch conircl centers (LCCs). If the Soviets assumed

that the destruction of a given LCC wouid disable several ICBM lawmchers,




then this alternative targeting would have made sense. It 1is also
possible other factors led them to deploy the S55-9 force as they aic,
such as a desire to deploy more than one ICBM design as a hedge against
technological risk. Then, too, the decisions about 559 and 55-11
procurement were made before the correlation of nuclear forces model and
the attendant mode of thinking gainea any influence (it it ever cid).
This last possibility i1s supported to some extent by the timing of the
Anurevev article (:x1d-1967), which was probably part of a campaign to
inject objective analvsis into Soviet thinking about nuclear war. As
detailed in Part I, initial efforts were undertaken beginning iz the
second half of the 1960s to develop a systematic approach to weapons
acquisition and develcpment.

It is the hypothetical 1980 cases, however, that pro-e more
interesting. Trese wecre:

variat.ons ¢f the S5-17 zod 55-19 :orce

(2) 56, SS-17s a=d zo SS-1%9s

() <20 £¢-1Y%s ancd rno SS5-1Ts

T 825 SS~1%s axd no S§S-17s anc no SS-libs
(G 223 55-1T7s &nc 23 88-lye-~

(=) 28C §8-17s and 2{5 §5-19¢

veriatione cI tne $3-16 and S:-1% force

Y 5.0 SS8-13%s &4 ne $5-19s

D] 750 S8-1%s end ne Si-lbs

(KD 250 SS-15s and 330 S5-19s

9] L10 SS-18s and 150 $5-19s

variation ian the US fcrce

™) 1000 Minuteman Ills andé no Minutemsn “Tc

variaticas iz US bomdber penetration and alert rates

N 75% penetraticn

(G) S0% penmetratic.

(P) 25% penetration

(Q) US bombers at 5% alers:

(R) US be .zers at 67~ zlert

(s) US borbers at 73% alert
_l(\—
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variations in Soviet submarine alert rates

(m 25% of Soviet SSBNs out of port
(U) 50% of Soviet SSBNs out of port

Variations in the Soviet ICBM forces were based on estimated Soviet
expenditures for JICBMs. The capabilities of the missiles remained
constant; only relative deployment quantities were varied, and then only
for two missile systems (with the exception of case F)., In devising
these alternative force mixes, SALT II constraints were lgnored, because
potential Soviet achievements are the focus of this study,.

Tne first fact apparent from figure 1 is that by 1980 the positions
of the United States ard the Soviet Union had reversed. The relative
correlation of nuclear forces ghifted in favor of the Soviet Union around
1977, when the advantage to the Soviets of striking first surpassed that
to the United States. The meaning of such a measure, however, is
unclear. both the United States and the Soviet Union gain the aavantage
bty being the first to strike, but since about 1977, the relative
dvantage “ifted in faver of the Soviet Union.
wiat is pore interesting, however, is that the force posture which
the Soviets ectuelly selectec, waile =nct the agzperent rmaxicizing
sclution, Is <dozinent within the comnstraints of SALT ad mamipulating
on.y ICEM Zforces. Azonig the soiutions that would promise & bDetter
correlation in the event of a Sovier first strike (E, K, N, 0, and F),
one -- K =-- would have required a violation of the SATT I1 agreemect
(more MIRVed missiles than was to be allowed). N, O, and P would have
requirec the aevotion of sig;ificantly greater resources to the Air
Defense Forces. Oaly option E, the 410 $5-19/no SS-17 force, would have

'3 -

provicec z better correlation by marnipulatiag only the ICBM force tut




without violating any agreements and that E was not chosen may reflect
several possibilities. The need to maintain the aesign bureau
responsible for the S$S-17 (the Yangel bureau), or the bureau's influence
on the decision-making apparatus (Yangel's bureau is locatea 1in
Doepropetrovek, a favored region under Brezhnev's regime) should be
considered. Moreover, the desire to avoid placing all the Soviet
technological eggs 1in only one or two new systems has always been an
important factor 1In Soviet procurement policy. 1he spreading of
technological risk means that no single design would carry the total
burden of innovation. Givem the differences in warhead loading and
accuracies, it can safely be assumed that SS-17 and SS-19 have different
"front ends.” Obviously, the SS-17 front-end design did not match up to
the S$S-19 design. Or perhaps the decision and retooling to begicn
production of the S5-17 (which had begun flight-testing seven months
before the S5-19) had been made too soon, and the deplovment of 150
served in part to justify the cevelopwent expenses. S$S-17 performance
simpiy <fziled to match expectations (oz, SS-19 performance surpassed
expectations).

Givez uncertainty in the estimates of Soviet wez pons
cheracteristics, semsitivity agnalysis shows that within error limits, the
existing Soviet force structure in 1980 may actually be the maximizing
mix. It should also be noted that the SALT process appears to have had
an impzct on the Soviet strategic programs. Acceptance of the SALT 1l
limits bounded any improvement in the correlation of nuclear forces.

Tre option selected by the Soviets, however, is not without its
drawback: it allows the United States to obtain 1its best possible

correiation c¢f nuclear forces tarough first strike as well, with ome




exception. The exception would, however, require US, not Soviet action:
the full MIRVing of the US Minuteman force. In other words, the mix
selected by the Soviets reflects a tolerance for maximized US correlation
in the event the United States launches a first strike. 1In return, the
Soviet correlation is also high if the Soviets strike first. Of course,
this trade—off is acceptable 1if the Soviet political and military
leadership is reasonably certain that the Soviet Union will be the one to
go first in a nuclear conflict.

As demonstrated by the 1984 aata, the time trend of correlation of
nuclear forces begins to flatten out for the Soviets in the 1980s, while
the position of the US increase marginally. The Soviet position has
shifted with the completion of its deployment of S$S~17, SS-18, and S5-19

ICBMs., The result is a Soviet strategic force whose preemptive

capability is about as good as 1is attainmable within existing

technological, economic. and political constraints. This fits well with

Soviet discussiozs oI how & nuclear war should be waged. Soviet leaders
eppear willing to ellow the lrited States & very high correlation cf
ruclesr forces uncer e US first strike scenarioc, in exchange for a very
Ligh correletion in the event the Soviets cecide, and are able, to siTike
nis suggests that the Soviets co not ascribe & high likxelihood

to a LS "bolt out of the tlue.'
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Table 3: Summary of Correlations For

Actuyal and Hypothetical Force Postures

Correlation of Forces

Case Mix US attacks SU attacks
first first
1965 Actual 1965 0.1 44.0
1970 Actual 1970 2.9 .5
A 1500 SS~11s, no SS-9s 2.4 .8
B 460 SS-Ys, no S5-11s 2.7 .2
C 100 SS-9s, 1180 SS-11s 2.7 .7
1975 Actual 1975 2.6 1.2
1980 Actual 1980 2.0 3.9
D 560 SS-~17s, no §5-19s 1.7 3.0
E 410 §5-19s, no S$5-17s 1.9 4.2
F 865 S5-19s, no $5-18s,
no SS-17s 1.8 3.7
G 225 §5-17s, 225 S5~-19s 1.9 3.7
H 280 §5-17s, 205 S5-19s 1.9 3.7
I 510 S85-16s, no S$S5-19s 1.9 3.1
J 750 §5-19s, no $S5-18s 1.5 3.7
1N 15C §S-18s, 530 S5-1Gs 1.8 4.0
L &1( $S$-18s, 150 S5-19s 1.9 3.6
M 1000 MM ZI1I, no M 11 2.4 4.0
N 75% US bomber penetration 1.8 4.1
0 50% US bomber penetration 1.5 4.7
P 25% US bomber penetration 1.2 5.4
Q US bormbers at 50% glert 2.0 3.1
R US bombers at 66% alert 2.0 2.6
S US bombers at 75% alert 2.0 2.4
T 25% of Soviet SSNs out 1.9 3.9
U 50% of Soviet SSNs out 1.6 3.9
1984 Actual 1984 2.4 4.4

-2(=
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1984

*Hardness of the S§-17, $5-18, and S$S-12 silos; the hardness of the

Table 3: Summary of Correlations For

Hypothetical Force Postures (cont'd)

Mix
75% US bomber pen
Sov. silos @ 2500% psi

50% US bomber pen
Sov. silos @ 2500* psi

25% US bomber pen
Sov. silos € 2500* psi

Correlation of Forces

US attacks SU attacks
first first
1.8 4.1
1.4 4.7
1.1 5.4

SS-11 and $S%-13s are considered to be 1000 psi.
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3.0 CONCLUSIONS AND IMPLICATIONS

Anureyev's correlation of nuclear forces model -- taken as a
conceptual framework rather than as an explicit algorithm -- is
intriguing because of some of the insights it may offer into imnovation
decisions in Soviet =strategic force planning. In particular, the
Anureyev model produces a dynamic measure of the nuclear balance that
integrates strategic offense and strategic defense. The fact that the

actual Soviet force posture appears to have maximized the correlation of

nuclear forces, as opnrosed to other measures such as RVs, suggests that

perhaps this is the tool used by the Soviet planpers, or that it may
serve as a useful analogue for either the model they do use or their
thought process.

If this measure captures the essence of Soviet assessments of the
nuclear balance, then it should also provide useful imsights inte their

perceptions of breakout threzts anc opportunities.

IZ the model, or its fundamental structure, serves as & guide 1o
planning, then Soviet strategic targeting should place a premium omn the
destruction of the enecy's IMI, as opposed to the destruction, for
examvle, of the enemy's RVs. None of Anureyev's critics suggested that
there was an error in the EMT emphasis in the model.

The model is open-ended: 'aach additional equivalent megaton serves
to improve one's position. This factor may serve as an incentive to the

continued retention of systems that appear obsolete, The S$S-7 and SS-8,

20~
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although vulnerable and of questionsble reliability, provided 10 to 15%
of the Soviet EMT until they were withdrawn in the late 1Y70s. Moreover,
they would have required the US to expend some of 1its own forces to
destroy them. In addition, the model's emphasis on the ratios of
survivable IMT serves as a stimulus to fractionate one's missiles. The
MIRVed versions of the §5-17, §5-18, and $5-19 have greater total EM1 (as
well as flexibility and efficiency in the use of force) than their
single-RV models.

But Anureyev's model fails to glve guidance as to sizing of forces,

except in relation to an adversary. The correlation value itself is a

ratio, and tells little about the utility of the forces remaining to each
side. A correlation of 2 could be 2 EMT to 1, 200 to 100, or 2 million
to 1 million. As a result, the index alone gives no natural ceiling at
which the “curve” of the correlation might flattem out, and thus no
concept of "sufficiency” independent of the enemy's capabilities. The
size of the force is criven by that of the adversary, as each attempts to
improve the ratlio c¢f Iorces. 1o tnis respect, the correlation of nuclesr
forces model is a true "EMI" arms race model, in that it pushes each side
to try to better the ratio.

Cf course, this is true iz the non-nuclear models of the correlation
of forces as well, and Soviet planners, based on their analysis of
conflicts, have determined certain ratios as aesirable. For example,
tanks in the defense can generally defeat two to three attacking tanks,
walle a successful tank cffensive requires a four or five to one tank
advantage. Tne “optimum" ratio desired for nuclear forces is unknown

(1f, indeed, one exists at all), but given the cestructive potential of

eves & few nuclear weapons, it might be expected to be large,




Because delivergbility of the EMT is another major factor, the

survivability and defense of Soviet forces 1is important as well. This
includes both passive measures (such as silo-hardening) as well as active
(such as anti-aircraft systems).

Reliability, alert rates of non-hardened forces, penetration
capabilities, and the fraction of the entire EMT concentrated in a given
weapon system are treated in the model as belng of equal value. Thus,
the same results could be achieved by improving a weapon's relilability,
its penetration, by shifting EMT from a vulnerable to a survivable
system, or simply by putting a larger fraction of the force on alert.
That the Soviets have not strived to put a greater fraction of the SLBM
and bomber forces on alert my reflect technical constraints, or simply
that they do not expect a "bolt from the blue” by the United States. Or
it my reflect a decision to continue concentrating EMT into the ICBM
force, the most capable, easily controlled, and, apparemtly,

cost—effective method for the delivery of Soviet nuclear weapons.

3.2 Stretegic Qffense

The Anurevev mocel proaucss & scenario cependent me2asure C¢I the

gic balance. That Is to sav, assuxzptioans about the characteristics

strat

(1Y

ancd phasing of nuclear expleoyment of both siges aftects the results.
This 1is in coatrast to static measures, which are scenario independent.
Thus, if the Anurevev model does refliect the Soviet military approach to
assessing the nuclear balacce, then thelr perceptions of

-
.

he viability of their strategic posture
-~ 1ew strategic force vequirements

~- the danger posec by US strategic programs
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will depend heavily on the scenarios they use to structure their

contingency planning.

In this respect, our analysis of the Anureyev model using actual and

alternative Soviet strategic force data shows that the bSoviets chose not

to pursue seemingly equal-cost ICBM force structures that could have

reduced the American preemptive threat. Wrlle this may seem surprising

in light of the constant barrage of Soviet propaganaa regarding UL plans
for a first strike, there 1s other evidence of lack of Soviet concern.
Soviet strategic bombers have never been placed on air or ground alert.
Until the mid-1960s, warheads for Soviet strategic missiles were kept
separate from the missiles. Until the introduction of Soviet fourth
generaiion ICBMs in late 1974 and 1975, only a relatively small fraction
of Soviet ICBMs were kept on an alert posture.12 Soviet SSBNs have
maintained very low op-station alert rates -- 10% to 207%. While there
may be good explanations for these anomolies, the fact remains that hac
the Soviet leadership's top strategic priority been to reduce their
vulnerability to a US first strike, there were many things they could

have done to decrease significently that threat. The low 1level of

Gzv-to~cey zleri that characterized the Soviet military posture threugh
the 1960s ad 1870s ~-- Zrox the Strategic Rocket Forces to the AIr
Defense Trocps -- suggests confidence that thev will have the time to

move to a generated alert posture.
In the context of a generated alert, our analysis of the Anurevev

model suggests that the focus of Soviet military efforts has been to

mxizize their own preexptive potential (under the correlation of forces

rubric), while acting under certain technological, organizational, and

externzl constraints, Their ICBM innovation and deplovment activities --




as reflected by the model -- suggest that, should the Soviet leadership

percelve that war is imminent, they are reasonably confident that they

will have the option to preempt. Three distinct missions are implicit in

the Anureyev model:

-~ offensive strikes against enemy strategic forces (with priority
with priority weighting by EMT or ability to destroy Soviet
residual EMT),

— active defense against second (and subsequent) retaliatory
strikes,

-- and follow-on offensive strikes against enemy economic~
industrial capabilities.

The "counter-EMI” offensive strike 1s targeted, first and foremost,
against US bomber and ICBM bases and their assoclated C3. Also
targeted are SSBN facilities and related (;3. Systems requirements for
attacks against bomber bases, SSBN bases, and C3 facilities are prompt,
large-EMT strikes of modest accuracy. Soviet ICBMs have had this
capability since tne late 1960s (SS-9 and SS-11 ICBMs). Systems
requirements for attacks on ICBM silos are prompt moderate EMT strikes of
high accuracy. Thnese reguirements were not approxmated until he
deploymest of the fourth generation Soviet ICBMs; specifically, the SS-18
anc 58-19. For the wmost part, there is little need to consicer
innovation surprise of breakout possibilities here, as the fundamental

capability already exists in the ceployed force.

W

The single area of weakness in the offensive mission involves action
against US SSBNs. Up to the presemt, US SLBMs have held only about 20%
of the US EMT and they have had no real capability to threaten Soviet
large-EMT svstems: Soviet ICBMs. Soviet targeting priorities dictated by
the Anureyev model would imply that blunting US SLBM capabilities should
have been the lesser concern in comparison to countering LS bombers and

ICBMs. And there does not seem to have been much Soviet activity in
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counter-SSBN operations in the past. However, forthcoming charges in the
US SLBM force -- cpecifically Trident I and I1 ~— should increase greatly
the significance of countering US SSBNs under the correlation of nuclear
,' forces framework., Trident 1] will hold substantial EMT and will directly
threaten Soviet large-IMT systems. (By 1990, the EMT carried on US SLBMs

|
‘ will increase by 90% (from about 700 to about 1350).) It follows that

capabilities to detect, track, target, and destroy US SSBNs should grow

increasingly important to Soviet military planners and are areas where

: innovation surprise and breakout could make a significant difference.

Areas conducive to technological innovation leading to breakout (see
Report #1) would be in SSBN detection and tracking Such activities
could involve a relatively small number of systems that could be custom
made, rather than mass produced (though this is not necessarily the
case). Thus, it is possible that 1f the Soviets could develop the
technology, they might not be hampered by the usual engineering and

production hurdles that historicslly have constrainec the development ci

operationsl capabilities bagsed oz technological innovation. One a-ea

woulc be the space-basel synthetic aperture radar aesignec for submarine
detection andé traching. However, significant technological inmovations

woull be required iz sezscrs, automated control systems, and coLputers --
none of which are strong Soviet technoclogy areas. Such innovations would

take a long time to develop and would require extensive testing -- though

S

most of it would not be readily apparent from observation.

Technological iznovation would not be required for the destruction
activity. Building oa prior Soviet systems, design innovation and
application innovation would provide suitable capabilities for the rapida

destructicn of SSBNs, given that they could be localized. Since Soviet




military production capabilities are at their strongest when “new
products reflect design innovation, a fairly rapid breakout in
destruction potential could be made.

In sum, the area of greatest significance w’th respect to breakout
in the counter-EMT offensive strike mission is the counter-SSBN task. On
the one hand, many onerous technological 1innovations are requirec to
support the detection, localization, and tracking activities in
technology areas where the Soviets have demonstrated considerable
weakness. Very long development times can be expected, but short
production to initial operating capsbility times. (n the other hand,
ooly design and/or application innovations will be needed to develop the
capability for destructlon given localization. Here, moderate proauction
to 1nitlal operating capability times can be expected, given the

quantitative production demznds.

and in the Anurevev model I1n particular, The
Soviets heve concentrztec efforts 71 active stretegic cefeuse iz three
ereas: air cefense svstems, axtibzliistic missile systems, and &tl-space
systems., (Io the wid 1960s, this subdivicding of the strategic defexnse
cission was mirrored iz the structure of the National Air Defense Forces,
which was composed of an anti-air defense command, an anti-cissile
defease command, and the anti-space defense command. There is no open
source information pertaining to the continuing existence of these
commands,) The Anureyev model deals explicitly with only the aati-air

and the anti-wissile missions. While one might implicitly factor the



anti-space mission into the model (Anureyev did a consigerable amount of

work on space weaponry), it is not a direct part of the analysis.

3.3.1 The Anti-Air Mission

The role of the air defense in the Anureyev model is, of course, to
reduce the enemy's EMT delivered by aircraft and cruise missiles. Many
western experts have wondered why the Soviet military continued and
continues to spend a substantial portion of their military resources om
strategic air defense when their country is completely vulnerable to many
thousands 0of missile-delivered warheads. While many possible
explanations have been advanced =~- organizational and bureaucratic
inertia, a national fortress mentality, strategic concerns over third
parties, etc, —- the correlation of nuclear forces model adds an analytic
rationale. Even after the introduction of ICBMs, more than 50% of the US
strategic FMI continued to be held in its bomber force. Thus, uncer tae
Anurevev forpulation, the US strategic bomber force would be weigiteq
very heavily,

As descrivtel ebove, this translates first into priority targeting In
the {nitiszl cowmter-mMT offensive strike. Active alr aefemse, thex, 1is
expected to recucz the residusl US bomber-hela EMI. Ihat Is to say,
given apparent Soviet expectations that they will have the benefit of the
preecptive strike, the Soviet air defense system will most likely enpzage
a significantly reduced US bomber threat. Therefore, relatively swmall
improvements in the Soviet air defense "barrier” produces relatively
large changes in the nuclear correlation of forces as measured by the
Anureyev model. 1t follows that tae cost-effectiveness of the Soviet air

defense system may look more reasonadble within this framework.




———

Since EMT is a surrogate measure for lethality to soft area targets,
the Anureyev model suggests that strategic air defense would be most
effectively concentrated in a zone defense for protecting
economic-industrial assets. (This assumes, in line with Soviet writings
on the subject, that soft military targets (for example, airbases and
ground force concentrations) are targeted in the initial strike.) This
agrees with doctrinal statements that the primary task of the Trocops of
the Anti-Air Defense (the new name of the Natlonal Air Defense Forces) is
to protect and preserve the potential of the economic-industrial base of
the USSR, Soviet possibilities for technological, design, or application
innovation leading to breakout should, therefore, be assessed in the
context of this specific mission.

Part I of this report looked at the air defensermission and so there
is no need to repeat the analysis here, however, 1t should be emphasizec
that the question of Soviet air defense innovation and breakout will
revolve arownd the struggle against low observable (and low altituce)

targets, Tn2s 1s a2 chazgs that the Soviet wmilitary nas elreac

‘e

recognizel, as Is reflected iz the recent reorganization of the Air

Defenss forces. follows thet special ermphiasis is lixely to be piaced

[ ]
rt

o3 Getection and traaiizg tachnologles (sensors and processing) and
automated control systems. Again, from the perspective of the Anurevev

model, the tast is to reduce further US surviving air-breathing EMT.

3.3.2 The Antibellistic Missile Mission

Our general observations about Soviet interest in the ABM mission
follows zlong a line simiiar to that of the air defense mission. western

discussions of the ABM usually talk in terms of two missions: aefense of
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missile sites (ballistic missile defense) and detense ot
economic-industrial zones. Under the correlation of nuclear forces
rubric, following the initial counter-EMT offensive strikes, the balance
is assessed in terms of relative threat to each side's soft target
array. Ballistic missile defense -- je, the protection of Soviet ICBMs
-- does mnot contribute to the correlation of nuclear forces in this
respect, unless one allows that the US strikes first. but as we have
already seen, this does not seem to be the Soviet assumption. Thus,

missile site defense would not appear interesting to Soviet military

planners within this strategic framework.

The Soviet ABM mission, as reflected in the Anureyev model, is
orisnted towards protection of soft area targets: economic-industrial
zones. This does affect the "balance” as the correlation of nuclear
forces' framework measures it. Similar to the air defense mission, the
ABN rmission is to reduce the residual (following the Soviet first sirike)
US wmissile celivered¢ EMT., The explicit expectation of the model Is
synergy between the strategic offense and strategic defense missions.

Very gparginal improvements 3in the ABM mission could be made by
design anc application innovations oo air defense systems. It shoulc bde
clearlv understood, however, that the Anureyev model weighs stzongly
agzinst diverting z2ir defense assets (which can significantly affect the
correlation of nuclear forces) for marginal improvements in ABM
capsbility. Therefore, even a marginzl ABM breakout involving design and
2pplicatioz innovation wuid require the rapid deployment of very large
stocks of covertly stored equipment bevond that requirea tfor the air

defense mission.

Design innovation on existing ABM systems could enhance Soviet ABM




capabilities, but even a marginal breakout would demand ti.e covert
production, testing, and storage of large quantities of equipment.
Medium- and long-term equipment storage 1s practiced in the Ground Forces
and Troops of Anti-Air Defemse, but often produces reliability problems.

A truly significant ABM breakout capability, as defined by the
Anureyev model, will require a number of simultaneous technological
innovations. The reason is that US missile~held EMT is dispersed among
many thousands of independently targetable reentry vehicles. This is
especlally true of the SLBM force, which 1is currently the least
vulnerable to Soviet counter-IMT offensive strikes. The first series of
technological innovations will have to be in the areas of detection,
racking, and discrimination. Here again, we are talking about sensors
and computers. Automated control systems are emphasized by Soviet
military specialists.

The second series of technological innovations will have to be in
kill mechanisms. Technological innovations for non-exotic kill systems
-= 1duclear explosives, kinetic energy “"missiles”, mesh umbrellas, etn. =-

w1ll have to be implemented a a quantitatively large force. While this

b

a technology area well within Soviet science aand engineering
capabilities, procduction may be a bottleneck {(due to quality coatTol).
The extensive geographic requirement for nom-exotic ABM kill systems
means that full operational breakout deployment is 1likely to take a
considerable amount of time, and be highly observable.

Technological innovations in exotic kill systems -~ lasers, particle
beams, rail guns, etc =-- will place much greater demands on Soviet
science and engineering capasbilities. Space-based systems would be tne

mwost demanding of all and, we belleve, are very far beyona Soviet
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capabiliries, Requirements for miniaturization, reliability and
operational longevity, automated control, and onboard sensing, processing
and computing, are all areas where the Soviets héve experienced
comtinuous failure without exception. (To some extent, these hurdles
could be lessened by a manned weapons ﬁlatform.) Ground-based exotic ABM
kill systems, while still representing omerous technological barriers,
are much more consistent with Soviet science, engineering, and production

capabilities.

3.4 Follow-on Strategic Offense

This mission 1involves the ©potential strikes against economic-
industrial targets. While our presentation suggests phasing in time,
Soviet military strategy does not preclude that the counter~-EMT and
counter-value strategic offensive strikes might occur simultaneously.
However, Soviet military thinking is also consistent with the notion that
a very high post- (cowmter-EMT) strike correlation of nuclear forces
could deter the enery Zom launching retaliateory counter-value strikes.
This would spare mejor segments of the ecomomic-industrial base of both
countries.

Significant breaxout ia this mission (beyond .existing capabilities)
could be attained without any technological innovation. Design and
application innovation could provide the basis for a very large covertly
deployed ICBM force assigned to counter-value targeting. This would be a
very reliable and poternt force, since 1t would represent minor design

improvements on long-deployed systems.

3.5. A Final Observation

Western strategic thinking attempts to distinguish between “good”
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and "bad” strateglc weapons. Good strategic weapons are defined as those
that enhance deterrence and without threatening strategic stability. 1In
general, these are weapons that do not create incentive for either side
to adopt a launch on warning posture -- ie, elther weapons that are slow
(bombers and cruise missiles) or weapons that cannot threaten the
strategic forces of the other side with a prompt disarming first strike
(current SLBMs).

If the Anureyev model does reflect accurately the Sovilet approach to
measuring the correlation of nuclear forces, them it is readily apparent
that thelr strategic thinking does not make this distinction. The
concept behind the Anureyev model integrates the counterforce and
countervalue threats. As such, extensive deployments of highly MIRVed
heavy ICBMs do not take on the intensely negative connotation often

attributed to them in western strategic thinking.
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Appendix A:

Assumed Forces

Because force characteristics change over time, it was necessary to
adjust the numbers as well as technical capabilities of weapons systems
for each year examined. These represent estimates frow a variety of
sources, and some (especially reliability) are subject to wide variatioms.

It should also be noted that this study uses the Soviet M1
calculation, in which all yields are raised to the 2/3 power, unlike the

US calculation, in which yilelds above 1 mt are raised only to the 1/2

power.

System  Number RVs/system emt/RV Rel. Pen. CEP (nm) F*
Soviet Svstems

1965
§5-7 199 1 2 .5 1 1.5 .36
$5-8 2 1 2 S 1 1.0 04
Bison 56 b 2.9 5 7 na .15
Bear/t 35 1 2.9 .5 7 na .09
Beer/c 75 1 1.6 .5 9 na hi

1670
S5-7 1990 2 3.3 .5 1 1.25 25
S5-8 15 1 2.9 .5 1 1.0 01
§5-~9 228 1 8.5 .8 1 .75 b7
§S-11 770 1 1 .8 1 1.25 19
S$§-13 30 1 1 .8 1 1.0 01
Bison 56 1 2.9 5 .7 na .04
Bear/b 35 1 2.9 ) .7 Ta 03
Bear/m 75 1 1.6 .5 .9 na .03
SS-N-6 224 1 .8 75 1 1.0 04

*F is the fraction of EMI on a given weapon system.
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System Number RVs/system emt/RV Kel. Pen. CEP (om) F
1975
§$§-7 186 1 3.3 .5 1 1.25 A1
55-8 19 1 2.9 5 1 1.0 .01
55-9 276 1 8.5 .8 1 .5 b
$S-11 840 1 1 .8 1 .8 .16
§5-13 60 1 1 .8 1 1.0 01
$5~17/1 10 4 .83 .85 1 24 .01
$s-18/1 32 1 8.5 .85 1 .23 .05
§5-~19/1 50 6 .67 .85 1 .19 LUd
Bison 56 1 2.9 .5 .7 na .03
Bear/b 35 1 2.9 .5 7 na .02
Bear/m 70 1 1.6 .5 .9 pa 02
SS-N-6 528 1 .8 75 1 1.0 .09
SS-N-8 150 1 .9 .75 1 B84 .03
1980
§5~9 30 1 8.5 .8 1 5 .05
$S-11 460 1 1 .8 1 .8 .08
SS-13 60 1 1 .8 1 1.0 .01
§S-17/1 130 4 .83 .85 1 .24 .08
SS-17/2 20 1 3.3 .B5 1 .23 .00
$5-18/3 26 1 8.5 .85 1 .19 .04
§S-18/2 282 8 .93 .85 1 .23 .33
$S~19/1 270 6 67 .85 1l 4 .18
§5-19/2 30 1 2.9 .85 1 .21 .02
Bison 43 1 2.9 .5 i na .03
Bear/b 38 1 2.9 .5 .7 na .02
Bear/m 75 1 1.6 .5 .9 na .02
SS5-N-6 436 1 .8 .75 1 1.0 .06
SS-N~8 292 1 .9 .75 1 N -7A U5
SS-~-18 160 3 .3 .7 1 .70 03
1884
sc-11 52(* l 1 .8 1l .8 .09
$5-23 60 1 1 .8 1 1.0 01
§§-17/3 150 4 .83 .85 1 24 0¢
SS~18/4 308 10 .63 .85 1 YA .34
§5-19/3 360 6 .67 .85 1 Jdé4 .26
Bison 43 1 2.9 .5 .7 na .02
Bear/b 38 1 2.9 .5 .7 na .03
Bear/n 75 1 1.6 .5 .9 na .02
SS-N-6 368 1 .8 .75 1 1.0 .05
SS-~N~-8 292 1 .9 75 1 .84 .05
SS-N~-18 224 3 .3 o7 1 .76 04
*Tne number of SS-1ls available for intercontinental missions

assumed to have increased with the deployment of the S5-20,
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US Systems
System Number RVs/system emt/RV Rel. Pen. CEP (om)
1965
eIl 59 1 4.3 75 1 .7
MM-1 795 1 1 .8 1 1.0
B-52 630 4 1 .9 .85 na
A-1 80 1 .9 .6 1 .5
A-2 208 1 .9 .85 1 .5
A-3 176 3 (MRV) .34 .9 1 .5
1970
T-11 54 1 4,3 .75 1 o7
MM-1 490 1l 1 .8 1 1.0
MM=-2 500 i 1.1 B5 1 .3
MM-3 10 3 .3 .90 1l .18
B-52 517 4 1 .9 .85 na
A-2 128 1 .9 .85 1l S
A-3 512 3 (MRV) 34 9 1 .5
c-3 16 10 .12 .9 1 27
1975
T-1I 54 1 4.3 .75 1l .7
MM-2 450 1 1.1 .85 1 .3
MM~-3 550 3 .3 .90 1 A8
B-52 369 4/4 1 .9 .85 na
-111 66 2/4 1 .9 .85 na
A=2 48 1 .9 .85 1 )
A-3 208 3 (MEKV) 34 .9 1 S
c-3 400 10 2 .9 1 27
1980
T-II YA 2 4.3 o7 1 o7
MNV=-2 453 1 1.1 .85 1 .3
M3 L59 3 .3 .90 1 12
Me-3/z= 100 3 .48 .80 1 A
B-52 316 L/ 4 1 .9 .85 La
FB-111 66 2/4 1l .9 .85 na
A-3 80 3 (MRV) .34 .9 1 S
c-3 4$16 10 W12 .9 1 .27
Cc-4 80 8 .22 .9 1 .23
1984
T-11 35 1 4.3 .75 1 5
MM=2 450 1 1.1 .85 1 .2
MM-3 250 3 .3 .90 1 A2
M4-3/m 300 3 48 .90 1 .1

-37=-

.06
.20
.63
.02
.05
.04

06
12
.13

.50
.03
13

.07
.14
14
41
.06
01
06
]

.

.07
.15
.12
.04
<36
.04
.02
.15
.04

04
.14
.06
.12




1984 (cont'd)

B-52 14 12 cm .34
4 bmb 1
B-52 258 4 bmb 1
FB-111 66 2 bmb 1
-3 304 10 12
C-4 312 8 .22
-38-
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.90

.90
.9

.9

.75

.75
.85

na

na

na
o2
.23

.33

.04
.10
.16
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Agzendix B:
Soviet ICBM Costs

There are several different sources for estimates of Soviet ICBM
costs, spanning almost 20 years. Unfortunately, the costs often seem
incongruous, ie, the superior SS-18 apparently costs little more than the

55-9, produced 8 years previously.

Technigues
The only specific information available on techniques for estimating
Soviet ICBM costs (of which I am aware) is contained in a 1964 study by
the DoD (DDRS [78] 137), in which
"It was found that the cost of Soviet ICBMs could be fit by
ANWK  where A is $10 M [million 1964 §$--FA] per 1 KP
[kilo-pouwnd -- PA] missile in invemtory ($12.5 M per
reliable missiie), N is the number of Soviet missiies, W is
the pavlocad per missile in kilopownds (KP), amd k = .4."
Otherwise, the costs are generzlly presented in the aggregate, ie,
the cost for the full deplovment of ICBMs over a given number of vears.
Estima tes
The DoD pethoc 0F ANWS was applied in the LoD study to the S8-7,
§S-8, S5S-9, S$8-10, ad & hypothetical missile that resexbles the SS~11.

These gave the following results:

rissile A(z$) A h(kp) ANW(k]  AW[Kk]
§5-7 £10 4 $17.4
Ss-8 31 23 4 317 .4
55-9 $10 288 9.5 324.6
§5-11 20 1030 1.5 311.8

The second source of information is a series of hearings heid in the

early 1970s, in wh:ich Albert  wohlsietter testified on the cost-
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effectiveness of the proposed ABM system. In his presentation, ne
compared three different estimates of the 55-9's cost, two classified ana
one unclassified, In addition, his comments suggested that the ten-year
cost for the Minuteman was about $11 million in then-year dollars, and

that the 6S-11 ten-year cost exceeded that of the Minuteman by between

two and three times.

while Wwohlstetter did not reveal the details of the two classified
studies, he did reveal enough about the ratios of costs of the classifled
studles to the unclassified costs of the ABM systems to make it possible
to work backwards and approximate the classified estimates. ©Each gave

the following:

Missile Initial Investment 10 year cost
SS-9 triplet $32-33 million $47-50 million

The vear for the dollar estimates was mnot given; however, from the
context it appears likely that these are 1971 or 1972 dollars.

4 New York Times article of roughly the same period (4pril 27, 1969,
p. 8F) quoted inteiligence sources as suggesting that the S5S5-11 cost was
approxizately l/4 thet of the S£S5-9.

The Zfinal source for estimates of ICBM costs, and the oaly one of
which I am aware that deals with the fourth genmeration SS-17, $S-18, and
$5-19 ICBMs, is an article in the Congressional Record by Les Aspin (July
9, 1979). In it, Aspin includes a table (p. E 3453) comparing the

counterforce cost effectiveness of the US and Soviet ICBMs, arguing that
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the US capability is much more cost-effective. Citing a CIA Military
Economic Analysis Center memo to him (Jume, 1979), Aspin quotes the
following information:

“Cost of 8S-17/-18/-19 ($3.75, $10.26, and $7.86 billion,

respectively, through 1982, plus an additional $1 billion each year from

then to 1985)..."

Aspin assumed that by 1982, 200 SS-17, 30& SS-18, and 312 S$S5-19,
will be deployed. After calculating the cost/silo of operations and
maintenance (0&M) of $1.2 milliom (ie, $1 billion divided by 820 silos)
and the number of "missile-years”™ of each 1CBM, it 1is possible to

estimate the Zcllowing costs, presumed to be in 19789:

SS-17 $14 million
SS-18 428 million
$S-19 $19 rillion

Iz ecdition, there are twc other references that may be useful. I
1951, the HASC was teld curing its hearings on the Posture Statement
(Beox 2 ¢f 2, Fart % c¢I 6; RK&D) by kelly Hrke that if the Soviets
repaclaced the $S-17 amd SS-19 with a new missile with a higher MIRV
count, it would cost $5.95 pillion per additional RV, and if unspecified
"additional MIRVed ICBMs" were deploved in conjunction with a further
fractionantion of the eatire ICBM force, the cost/RV woula be $3.85
million per additiomal RV.

The Senate Appropriations Commitee was also told in 1981 that tae

cost/RV to the Soviets was azbout $3.5 million.
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SRF Budget data

Working from the CIA estimates of Soviet defense expenditures, 1t 1s

possible to estimate SRF percentages of the Soviet defense expenditures:

1965 7.9% 1973 5.0%
1966 9.8% 1974 5.7%
1967 9.8% 1975 5.7%
1968 8.6% 1976 7.2%
1969 7.4% 1977 7.7%
1970 5.7% 1978 8.6%
1971  4.3% 1979 6.6%
1972 3.8% 1980 7.4%

Using similar data, it is possible to estimate the cost/RV for the Soviet
ICBM, SLBM, and IRA forces for selected years, in millions cf 1978§%:
1968 1969 1970 1971 1972 1973 1974 1975 1976 1977

(@) 7.1 6.9 4.8 3.6 3.0 3.3 3.8 3.1 2.9 2.4
(b) 69.6 33.7 16.5 9.7 8.7 8.5 8.7 7.1 5.8 4.3
(¢) 2.7 2.8 2.8 2.9 2.9 2.9 2.9 2.9 2.9 2.9
(a) is ICBMs
(b) is SILBMs

(¢) is long range bombers
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