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• INTRODUCTION TO WORKING PAPERS ON
MEASURING THE STRATEGIC BALANCE

The measurement of the strategic balance was comparatively simple
during the period in qhich the United States had a cormnanding lead in
strategic forces. The choice of data and measurement techniques could
alter the degree of superiority, but not the overall nature of the
balance. Further , the implications of the balance for war fighting were
also comparatively simple. The Soviet Union lacked the force strength
and accuracy to seriously challenge the survival of U.S. strategic forces
or any pole of the U.S. triad . Changes in the particular method of
analysis used in modeling a possible conflict could introduce variations
in the outcome of an exchange model, but not alter the overall result.

The problem of measuring the strategic balance has grown steadily
more complex, however, as Soviet forces have approached U.S. forces
in strength and capability . The choice of given parameters and data
can now produce very different pictures of who is ahead , and of the
outcome of possible conflicts. Relatively minor changes in the estimate
of force trends can skew the long term balance even more sharply.

This trend towards parity has been accompanied by other complicating
factors:

—— steady improvements in accuracy technology which
make yield , hardness , fraticide , and other complex technical
measures steadily more important in determining overall
systems capability.

—— the discussion of the use of strategic forces in
limited nuclear options involving complex conflict scenarios.
Many of these. scenarios give forces different strengths and
weaknesses from those which characterize the same forces in
an all—out strategic exchange. -

~~~~

—— improvements in warhead and accuracy numbers which .~~~~ ~

make it possible to conduct credible counterforce strikes
against at  least a part of the triad on each side.

—— the growing “blurring” of the difference between
strategic and tactical systems as strategic systems acquire
almost universal theater strike capability , and ~tacticalt’ 

S S

systems acquire strategic capability and range.

—— development of counter—value strike strategies which
arc more complex than the models of the early 1950s , and l

which lead to very dif f’rent attack models and options thai~
s imp le  c oun t e r — p o p u lat i o n  or i n d u s t r i a l  complex  t ar g et i n g .
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—— a continuing arms control e f for t  which influenc~es the
resource decisions and force plans of both sides accordingly
to different criteria from those which would shape purely
military goals and objectives.

—— steadily current and potential capabilities to defend
against given elements of the triad using techniques such as
advanced ASW , low altitude air defense , anti—missile systems ,
and electronic warfare .

—— th e problem o f tying perceptions o f the balance
t” d i f f e r  actua l force capabilities . Near pari ty in some
areas of strategic forces often leads to public and political

• perception of the balance which differs sharply from the per— S

ception of military planners ar’:l technical experts.  S

—— the growth of “national” strategic forces in France
aI)d China.

— the development of potentially mobile ICBMs , and the
development of long range cruise missiles technology .

~ J - —— the continuing increase in the sophistication of
command and control, warning, intelligence , and damage asses-
sment systems. These systems can significantly alter the
capability of each side to fight given types of war.

There are many other factors which can be added to this list , but
all would illustrate the need for the strategic studies cotraunity to 

•
improve its analysis and measurement of the strategic bala~ce.

In fact, a review of the current literature on the balance
illustrates how many different conclusions can be drawn from virtually

• the same data when only part of the factors shaping the balance are
analyzed and models do not evolve to ma r ch the complexity of ~he situ-
ation uader study. Such review also shows how easy it is to draw firm
conclusions by ignoring real world uncertainties , or by shaping the
trend analyais along a given .~ine rather than a spread of possible
futures .

The papers in th is  volume are designed to assist the s t ra tegic
studies community in adopting more sophisticated measures of the

5 

balance , In coping wi th  the growir ’g complexity of strategic forces ,
and in measuring the implications of uncertainty. They represent

1 the personal views of the authors , and it must be stressed th5it the y
ar e not t he o f f i c ial v iews of any of the authors ’ firsm or organiza—
t ions .  They do , howeve r , represent the work of a wide range of
experts in the f i e ld , and show tha t  major imorovements can be made •~~

in p ist  repor t ing

- __I~~~ •. _~S_ _  . 
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• p
Inevitably, such papers do not resolve the issues in the balance

or lead the reader to choose one method of measuring what the balance
is. If anything. I hey illustrate that there is no single set of valid
measures, and that the student of strategic studies must Lxpiore a
wide range of static and dynamic techniques to understand both present
capabilities and future uncertainties. 

S

S Anthony4i. Cordesman
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ABSTRACT

This is a working paper intended as background for discussions
at the I .l .S .S .  Workshop on Improving Measureb of the Strategic
Balance .

While the measurement of SSBN/SLBM contribution is the purpose
of this paper, it is only in the context of the strategic balance
as a whole that measures appropriate to any component , including
SSBN, can be determined . The assessment of measures of the over-
all balance thus occupies the bulk of this paper. A general review
emphasizes problems in measuring overall balance and summarizes
the appraisal of SSBN impact. This is followed by a series of S

technical appendices. These define and illustrate each quantitative
measure, and review the history of its use. Suitability in
appraisal of the overall balance and the SSBN contribution is noted.

The salient conclusions of the paper are: -
•

— Number of weapons and equivalent megatons in selected force 5

components are the most sensitive measures of offensive
force balance.

S 
- The important question whether one side will dominate the

balance through successful damage limitation hinges much
more on a complex of defensive deployments and capabilities
than on relative offensive force levels or counterforce

- - potential.

- Relative advantage (absent damage limitation) hinges on
coercive capability while avoiding all—out retaliation. 

•
This calls for:

-— Low counterforce vulnerability to avoid escalatory
incentive. (Weapons and EMT targetable by nuclear
attack are appropriate measures of vulnerability.)

-- Enduring survival of an adequate withheld deterrent
and flexible response. (Weapons, ENT, hard target
capability and flexibility of non—targetable elements
of the force are appropriate measures.)

-- Reasonable assurance that assumed non-targetability
~-‘i1l continue. (Diversity of force mix is an
appropriate measure .)

— SSBN together with other diverse mobile and recallable
• components contribute significantly to the favorable

measures in the balance thus measured.

The paper relies heavily on memory , off the cuff examples and
interpretations. Errors and misconceptions are the author ’s own and

• emphatically do not reflect official policy of any organization . 1)
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4 I. SSBN as an Element in the Military Balance

This paper will discuss m.~asures pertinent to evaluatingthe impact of sea-based forces on the strategic balance. Tne
views are those of an analyst at the working level within the
Navy Department and do not reflect official positions .

The SSB (N) contribution to each of the measures appropriate
to the overall force balance will differ from that of other
components of the force mix which it complements. There exist
very significant differences, moreover , distinguishing the niche
occupied by SSBN within each of the Soviet, U.S. and allied
strategic forces with their different strategies and opposing
threats. Thus, their impact can be measured only within the
perspective of the balance as a whole and specifics of the
opposing postures. Tab A to Appendix B illustrates the con-
ventional contrasting of U.S. vs USSR SSBN. The following
paragraphs illustrate some of the aspects that inhibit meanir.gful
assessment in the absence of an overall perspective.

U.S. SLBM are heavily MIRVed to ensure penetration against
Sovie. defenses ; the U.S. targets defended under the ABM treaty
are neither as significant nor are they appropriate for Soviet
SLBM targeting ; UK and French SLBM capabilities are magnified
by the leverage their existence imparts within allied command
relationships. Soviet SLBM are a counterforce threat enforcing
high U.S. bomber alert readiness. To comprise a short time-of-
f l ight counterforce threat to the Soviets , equivalent to an
inaccurate Soviet SLBM, U.S. SLBM would have to incorporate hard
target capability and threaten silos.

In relation to the total strategic force mix on either side,
the contribution of each system is also complementary or
synergistic. Such interdependencies cannot be expressed in terms
o a fractional share of any particular quantity .

As an offensive force, SSBN contribute characteristic
capabilities. They offer the capability for short flight times
from unpredictable directions. They enjoy relative ~re~~dom fro r
the necessity for commitment once hostilities start (to avoid

• base loss or exhaustion due to limited endurance) . They need not
-
. attack in heavy concentrations of force to saturate the defense

(given relatively low ABM threats) .

Unlike ICBM, but like other mobile systems or alert recallable
systems (bombers), SSBN forces of the two sides do not threaten
each other. Vulnerability of at-sea SSBNs is to ASW measures .

S These , generally , do not involve nuclear forces nor mass ive rapid ~

I -~~~- - s ----~~~~~~~- - 1111~sm,~—4 -i~~
--

~~~ r~~~~~ f l h I  



pre-emption, but slow attrition. The overall balance is affected
by vulnerability to these ASW capabilities but in a different way
than by vulnerability to nuclear pre-emption. Like bombers , day-
to-day SSBN posture includes a substantial but known fraction of
the force in a non—alert status which is vulnerable to nuclear

• attack. Unlike ICBM , attack of these non-alert systems can be
done with very few weapons, but would have to be done without
giving the few hours of warning required to permit bombers andr SLBM to reach a full alert posture. This constrains the attacker ’s
plan to bring his own total forces to full readiness.

II. Measurement Itself as an Element in the Strategic Balance

The choice of a measure for emphasis can also itself be almostr as much an element in the strategic balance as are the hard
military facts which the measure summari zes. This is th~ caseespecially in a nuclear confrontation , wnere the urgency of avoid—
ing the ultimate trial by combat is greatest. How the nuclear
balance is measured will in large part determine the coercive
political impact of perceived superiority . Accepted measures
motivate the urgency and types of new nuclear capabilities procured
to “restore” the balance .

-
- National and service interests also emphasize measures that

portray to best advantage their own position or policies. For
these reasons, and because circumstances change, widely accepted
measures may not indefinitely reflect either sound str~tegicevaluation or even later (changing) interests of those who

• originally stressed them.

S The emphasis given in U.S. public debate is on measures that S
have been interpreted to imply Soviet counterforce threat to

S MINUT EMAN (throwweight, MIRV and the Modern Large ICBM (MLBM));
similarly the Soviets stress forward based nuclear systems (FBS:

5 5 NATO support, carriers and SLBM bases). This current stress by S

each side on the strengths of the other serves a negotiating
objective. It facilitates a claim that unilateral advantage
warrants compensation in negotiations or justifies a linkage. For
example, U.S. stress on ABM silo defense was useful to tie the
ABM issue directly to that of limiting offensive strength . This
emphasis , made by both sides, far transcends legitimate strategic
relevance. FBS capabilities are dwarfed by the overall strategic
offensive force, and MINUTEMAN is only one component of U.S. force.
Depending on the choice of measures , the MINUTEMAN force can be
assessed to have either more or less capability than U.S. SLBM

S force and/or the Soviet ICBM force. Further , total U.S. missile
force can be assessed as more or less capable than U.S. bombers .
(See Annex A to Appendix B.)

___S~~~~_.___~~_.5._~ ____•___ _ _ _ _  ---- -S •S S ~ 55— -~~~~ — --5- 5-
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• A responsible and objective evaluation must recognize
5 these distortions , and the degree of their acceptance, as

elements in current perceptions of balance. Its own analysis ,
however , should do more than clerical service measuring the
parameters of these arbitrary models . More objective assessments
of the overall balance are feasible and should be implemented .

III. Strategic Balance Perceived as a Prospectus of Military
• Outcomes: Damage Limiting and Counterforce

Classical perceptions of military balance assessed the
ability of one side to impose its will on the other through force.
They compared two forces each designed to do battle with the other.
Forces were characterized by size and unit firepower, and in a
battle, each applied firepower to reduce the size of the other.

S F. W. Lanchester, during WW I illustrated the dynamics of encounter
with hi~ well known law assuring victory to the side having the
largest value of the product of unit firepower times the square
of the number of units. Victory in war resulted from maneuver to
force the enemy into combat, when superior forces have been brought
to bear, and successful avoidance of combat, when disadvantaged.
Given time and generalship to avoid being maneuvered into local
disadvantage , the superior force could destroy the enemy forces,

• and have its territory and population at its mercy . Considerable
consensus existed between opponents ~s to likely outcomes . Either
in peacetime , or once the high risk options of movement, surprise 5

and capacity for reinforcement have been tested in war , it was
reasonable to expect the inferior force to concede the outcome
without  insisting on a play to the end. The balance of force was

I a legitimate indicator of coercive political power because it
objectively reflected a demonstrable military potential .

S 

Strategic nuclear confrontation differs from this classical
case in one major respect. Only a part of the strategic force
on each side is capable of force—on-force engagement. Even here

r thero are qualifications on how far numerical balances can be
creC ~ with pre—determining outcomes. Firepower dominates S

numb~~ ~ r. such a scale that Lanchester ’s continuous exchange
never ;~urs. Opposing strategic forces may plausibly be so
- .ic~doyed that the “weaker ” side could destroy the superior force
by s t r i k ing  f i r s t .  The remaining non—targetable forces on e~c~
side which are exempted from this force-on-force confrc:~taticn

• 
• 

are sizeable . It is possible for them to be decisive , at least
in the one-sided sense, that they can deny victory to the attacker.
They might step into the force-on—force exchange to deny the
enemy the advantage of a survivable residual after destroy ing 5

the threatening counterforce capability . They can retain a
5 decisive capability for devastating the enemy ’s civilian and

- non—strategic  mi l i tary  economies .

11’ H
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~ V . Measures of the Balance
• These complications do not, however , rule out the

pos sibili ty of defining measures of strategic balance in a way
that  retains the classical inference of prospective relative
power and influence in the event of hostilities. They do
suggest a cautious approach toward accepting static numerical

5 

ratios as measures of relative advantage.

Some important qualifications are judgmental or contingent
and a particular quantitative measure may weigh differently on

P either side of the balance. An appropriate assessment would high-
light ambiguities where they exist rather than cover them up.

Appendix A surveys the quantitative measures that describe
the force—on—force exchange and notes how these measures relate
to relative advantage in eventual outcomes . It concludes that
mutual destruction overwhelms advantage and therefore that
comparative advantage presumes that the level of destruction will
be limited. This can be done either by a successfully implemented
damage limiting strategy or by controlling escalation by coercive
threats. Counterforce capability to preempt opposing nuclear
threats is an important element in assessing both of these
possibilities. The measure of counterforce capability is the
mili tary value of the forces that could be destroyed in an attack .

However , a dichotomy arises from the two alternative
S possibilities which gives measures (including counterforce

measures) different  weights. On the one hand , damage limiting
places great demands on various non-nuclear offensive and
dr’~ ensive measures including ItEM (which is constrained by treaty )
in addition to preemptive disarming attack. Control of escalation
-~~juires both restraint and a posture which invites restraint
rather than preemption .

For damage limitation , counterforce attack capability is
probably necessary but certainly not sufficient. Enough
destructive force on both sides is in non-targetable modes to 

5

i~~ke this so. The determining indicators of a damage limiting
posture are a broad complex of other developments which are not
measureable by counting strategic forces. Successful deployment
of a full damage limiting capability by one side would totally
dominate any relative advantage consideration if the capability
t elied largely on defenses rather than a preemptive first strike.
If damage limi tation requires a preemptive first strike, and
especially if this strike capability is based so that it is itself
vulnerable to preemption , serious instability in a crisis would
~~~~~~~ Crisis stability as noted in Appendix A requires that - •

‘-i’ ither side perceive decisive advantage from ini t ia t ing all-out
is-tack . C)

1 U
5 ., 4
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If neither side succeeds in dominating the balance with
a full damage limiting capability , other measures of relative

- 
S balance are important. The relative strengths of the two sides

in this case are reflected very largely in the relative
availability of options to limit escalation and enforce
advantageous termination by other means. To retain control of
the situation requires preserving the capability to do at least

• as much countervalue damage to the other side as would be
received. It requires an indomitable force which can retain
this capability while avoiding either executing or inviting
uncontrolled escalation. Too high a vulnerability to a disarming
attack makes escalation beyond the level appropriate to such
control attractive to either side. This seriously impairs the
credibility of a strategy of restraint.

Appendix B illustrates measures that are useful as indicators
of this aspect of the balance. They require separate display of
the capability deployed in various modes: targetable by nuclear
preemptive attack, conditionally targetable unless given
strategic warning , and systems which are not targetable.

SLBM , together with other systems which are outside the
• force—on—force interaction contribute significantly to this

capability for limiting escalation. In assessing this contribution
both their counterforce and countervalue contribution to the non-
targetable sector should be evaluated.

V. Stability and Uncertainty in the Strategic Balance -•

The operable measures of the current strategic balance are
reasonably well described militarily by the comparative damage
l imi t ing/f lexible  response capabilities described above and by
the current “diplomatic su f f iciency” interpretations which S

reflect their coercive potential on the world scene. Crisis
- - 

stability is a separate characteristic of the balance more or
5 less indifferent to relative advantage. This is because the

disadvantaged side may feel the urgency of tipping the balance
5 by preemption . While strategies exist (Herman Kahn ’s “rationale

of irrationality ”) which involve playing the risk of mutual
suicide for tactical advantage; these are available to either
side. Other aspects of stability are described in Appendix A.

In addition to these measures of current capability and
S the trends which facilitate projections of them into the future, ~it is important to measure the sensitivity of projections to

• unexpected new developments. The notion that a diverse mix of
strategic forces would hedge against these uncertainties has been
widely held. The assessment of strategic balance should evaluate

• adequacy of the hedges inherent in the deployments by the two
• .. sides to reduce the risks .

• ~~~~
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Appendix C discusses measures of assurance against
catastrophic failure or obsolescence. The degree of reliance

S upon a given element in a force mix is a measure both of the
coiruni tment to its continued viability and of the incentive
offered the other side to develop a decisive countermeasure.
The impact on the posture is self—evident where such over-
commitment has already induced potentially decisive developments . 

S

This is currently the case in respect to hard target counterforce.

What is not so self—evident and needs careful attention is
the danger of increased commitment to re~naining elements. The
evolving postures should be examined critically to assess whether
new deployments to offset known vuln2rabilities incorporate
enough separate types ~o preserve the hedge against counters that
are not currently forecast.

VI. ~pplicability of SSBN Capability !easures to Their Contribution
to the Balance

On both sides SLBM countervalue capability supplements the
second strike deterrent and the f lexible  response contribution
of other survivable components. Weapons and E~~ are both measures
of this capability.

British and French SLB M provide an independent initiative
option either to escalate regional hostilities to a nuclear level
or to retain a deterrent against coercion in the aftermath of an
exchange between the central powers .

SSBN counterforce contribution to the balance must be assessed
different ly  for the two sides.

On the Soviet side , the SLBM anti—bomber capability supplements
their ICBM f i rs t  strike capability since its effectiveness is S

largely contingent on relaxed U.S.  bomber alert readiness.

- 
- 

On both sides , hard target SLBM capability, when and if
acquired , supplements flexible response and second strike counter— S
force capability of the non-targetable part of the posture that

S offse ts  the vulnerability of forces engaged in the force—on—force
- 
- 

confrontation.

These contributions must all be qualified by estimates of the
impact of opposing countermeasures. Especially -:o be looked for
are the following:

* A development leading to a preemptive capability in
contrast to the attritive threat of conventional ASW . This would
shift SSBN into the force—on—force confrontation and change

S 
significantly their influence on the balance.

6 1
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Potential heavy ABM deployment, e.g., clandestine orS after SALT abrogation. Failing measures to make SSBN targetable ,

ABM is the remaini ng damage limiting counter against these
weapons .
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APPENDIX A
— 

S

~SSASU RES OF COUNTERFORCE/DANAGE LIMITING/FIRS T AND SECOND STRIKE
- - S  

CAPABILITIES AND STABILITY

1- . Definitions

° A counterforce attack is in contrast to a countervalue S

attack , which destroys urban industrial (U/ I )  targets,
population and the economic base.

The counterforce capability of a strategic force is
generally viewed as its ability to attack at source and
preempt the launch of opposing systems . The measure of
counterforce capability is the mil i tary potential (EMT /
throwweight/weapons/etc.) of the forces it could expect
to destroy , for some purposes best expressed as a fraction
of the total , for others as an absolute value .

° Other measures for forestalling or mitigating attack are:

- Attrition by prolonged hostile action, e.g., ASW
(measure , how much capability forestalled) .

— Active defense — (ABM/SAM/Interceptors)
(measure: capability intercepted)

— Virtual attrition — enforcing diversion of capability ,
e.g. ,  for penetration aids, defense suppression ,

• saturation, etc. (measure : capability loss)

- Successful use of fle::ible response to limit hostilities
short of the countervalue exchange.

o Damage limitation is the successful combination of all
these means to reduce consequences of an enemy attack to
an “acceptable” level.

o A first strike capability is one which can in i t ia te
hostilities and achieve acceptable damage limitation . 

S

o Second strike capability denies the other side a first
strike capability by ensuring sufficient survivable force
capability to retain the initiative including capability
to penetrate and do unacceptable countervalue damage.

Second strike damage limiting capability would absorb an
S } attack and emerge with mili tary economic and pol itical

strengths relatively unimpaired .

e
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o Relative damage limitation measures capabilities short S

of limiting damage acceptably but which may be perceived
as a coercive advantage for limiting escalation .

o There are several types of “stability” considered :

- One side has secure second strike damage limiting
capability — dominates. 

S

— Mutual deterrence — both sides have second strike
capability.

— Crisis stability - if hostilities threaten, neither
side sees enough advantage in going first. 

5

—- To wish to seize the opportunity to preempt

—— To assume an accident—prone state of readiness 
- 

S

— Nuclear arms race stability — The situation as perceived
does not encourage increased nuclear force buildup to
take advantage of a weakness or rectify one.

o Annexes A-i — A—5 define specific quantitative measures
that apply. Appendix B further elaborates on the impact
on the balance.

o Comment

o Counterforce capability requires :

— Force at risk be targetable (ports, airfields , silos).

- Weapons be suitable (e.g. accurate against silos).

- Targets be occupied (scenario).

- 
S 

° Attrition takes time (ASW the air power battle) - War at
sea in advance sometimes postulated.

o Active and passive defense are complicated by preferential ~
aspects: attacker can saturate (at cost of virtual S

attrition) ; defender may defend preferentially,  intercept —

only weapons aimed at certain targets, secretly deploy
defenses to cover others.

“Acceptable” levels of damage limitation are objectively 
-

,

undefinable.  200—400 EMT on cities has been posed by some
as “unacceptable.” thus defining a criterion for second S 

-

strike capability.
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o EMT (see Annex A—2) is a useful measure of the capability
damage limiting is trying to forestall and of the target
value by which counterforce capability for damage limiting
is measured. Tab A taken from a 1970 study illustrates
trends in the division within the U.S. day-to-day posture
between EMT loadings in targetable (ICBM, non—alert bombers
and SLBM) and non-targetable forces. The gap between the
median dark line and the total force loading is a then
current unofficial postulated measure of Soviet counterforce
capability . The forces below the median line are the
challenge for other Soviet damage limiting measures .

o Stability measures qualify both deterrence (hostilities less
likely in a crisis or if one side dominates or if arms races
don’t escalate, etc.) and the contribution of various other
measures to the relative strategic balance (control of
escalation implausible if escalation dictated by instabilities) .

B. History - -
~

o The term ”counterforce” came into prominence in strategic
discussions in the l950s to describe the preemptive
“blunting” attack intended to destroy the enemy ’s nuclear
capability. Measures describing the counterforce capability
were a strong issue in the interservice debate over counter-
force versus deterrent strategy . One side stressed the
damage potential of the forces preempted , others stressed
the damage to the U.S. of the residual.

o In the early 60s “damage limiting” studies evaluated a
S balanced mix of counterforce and other damage limiting

measures, preemptive attack, ASW, ABM,bomber defense and
civil defense. These studies used marginal utility in
throwweight (KP) forestalled per dollar cost as an optimality

S criterion. The damage to the U.S. from an attack against
the resulting posture was assessed. McNamara ’s choice of
“assured destruction” as a criterion for  acquisition policy
followed his receipt of these studies. Alternatives ,
including the massive blunting attack, and a perennial
“assur ed surviva l” massive defense, as well as the balanced
damage limiting combination , were apparently judged beyond
economical feasibility .

o The symmetry of the ICBM/ICBM confrontation encouraged
analyses in the late SOs with the reassuring conclusion
that there was an inherent “stability” in the fact that even
if each weapon could kill a silo , reliability failures would
always leave a residual. Given two equal ICBM forces , a
preemptive attack would disarm the attacker faster than the
defender.

1~ 
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0 The advent of MIRV changed th i s  picture since , in

principle , one booster could preempt several. Now
questions of accuracy , yield , fractionati3n , hardeni:;~and defense all had to be accounted for if the stabiiity
concept was to be preserved. Such analyses have been
used to identify an enemy accuracy at which a given ICBM

S becomes “destabilizing” or a maximum “throwweight per
target” acceptable given an assumed accuracy . (A typical
such analysis (1969) is at Tab B with numbers deleted . A
more elegant mathematical formulation is in a paper
delivered by Glenn A. Kent to a recent meeting of the
Military Operations Research Symposium that the Working
Group might wish to solicit from the author.)

A graphic presentation of outcomes that permits display
of the relative counterforce and countervalue attack
capabilities of the two sides has been widely used since S

the 50s. It has some value as a display of strategic
balance. A one—sided example (from a ‘69 study) is illustrated 

5

in Tab C which concerned itself with U .S .  su f f i c i ency  against
a Soviet f i r s t  str ike.  A common two-sided app lication of S

this display is the “fish curve.” The concave curves of —

Fig. 6C in Tab A illustrate the trade—off between allocations
to first strike counterforce and countervalue. In the “fish
curve” these are plotted for both sides, giving a
characteristic convex shape formed by the two curves. The
scale is usually reversed as illustrated in Tab D. Outcomes

S too far (in the direction favoring the attacker)  from the
S diagonal representing equal damage are viewed as an incentive

to attack. Thus the “fatness” of the “fish” outlined by the
two curves is taken to be a measure of instability .

A similar display is valuable for other analyses where *
comparative advantage is the issue . Tab G excerpts S 5
methodology with permission from an unpublished study by

S D. Kybal which attempts to explore what force characteristics
might mitigate escalatory incentives even if substantial 5

parts of the force are targetable. Tab H illustrates related
work of George Pugh interpreting these exchanges within the
context of the Nash bargaining game .

The heavy emphasis on MINUTEMAN vulnerabi l i ty  as an eioi ent
S in the ABM/SALT issues in the early 70s narrowed the focus of ~public interpretation of counterforce capability . Hard S

target ki l l  capability expected to be deployed in the large
Soviet ICBM was emphasized . Other types of counterforce

• target and of damage limitation were underplayed. It
became conventional to infer that counterforce is the only
objective of a hard target capability , and to associate
both with first strike intentions .

1
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The strategic concept of limiting damage by withholding
countervalue attack as an attempt to control escalation
was publicly enunciated in President Nixon ’s early messages.
These concepts were a topic of classified debate since the
late fifties. They were especially germane after
recognition in the mid 60s that McNamara ’s assured
destruction was not adequate to describe the objectives
of a plan for execution once the deterrent objective had
f ailed.

o Further official announcements of the flexible response
strategy by Defense Secretaries has occurred in recent
years and been subject to considerable public debate
focussing on the misconception that it represents a
return to the first strike “counterforce strategy .” See
Tab A to Annex VI.

C. Application to assessment of the overall balance and of
SLBM contributions.

— Specific military measures that weigh in the overall
balance are discussed in Annexes A—l through A—5.

- Damage limiting capability and the role of counterforce 
S

attack in damage limiting are the two dominant military
measures most important in assessing the strategic
balance and its stability.

- The importance of the contribution of counterforce
capability to damage limitation is overrated as such
since the many other criteria: defense, timing etc .

S are much less easily solved than is the laydown of a
nuclear attack. Counterforce nevertheless is the
dominant element in assessing stability and the balance

S between forces neither of which dominates . This is
partly because it comprises a major nuclear attack ,
partly because it can be preempted by an enemy decision
to use the forces at risk before he loses them. Whether

5 

or not damage limitation is feasible the incentive to
escalate either to a disarming attack or to attack as an
escape from a disarming threat is recognized to be strong
once the inevitabili ty of hostilities is apparent.

-- Because of the possibility that escalation might be
controlled , counterforce capability is not a S-

symmetrical (zero sum) contribution to each side ’s
strength in the strategic balance. Lacking the
peripheral defensive imperatives that convert a
counterforce capability into damage limitations , a
given side derives more potential advantage from

k diminishing its own counterforce vulnerability than
S from its capability to exploit that of the other side.

A-S
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- As noted in Annex A-i, hard target capability , which

is the contribution to counterforce capability that
most exercises forecasters currently, can be expected
to have two important characteristics : Once feasible
at all, it will become feasible relatively rapidly and
in quantity ; large numbers of weapons and high yields
will become progressively less necessary .

S -— Future assessm ent of the balance will thus converge
toward a situation where each side by choosing what
fraction of its force to deploy in targetable systems
will have determined the counterforce capability of
the other

—— The prospect of preempting the other side’s counter-
force capability if it is targetable could become
attractive if it could limit the attacker ’s
vulnerability.

0 Recommendation

— It is suggested that measures of counterforce vulnerability
be given preeminence in assessing the strengths of the
two sides in the balance, and that only that part of
counterforce attack capability that is not itself
vulnerable to counterforce attack be credited as a

S strength. (Measure : Fraction of opposing capability at
risk to non—targetable counterforce systems.)

-- SLBM together with other future mobile missiles and
quasi mobile systems such as bombers can be expected
to con tribute to maintaining these capabilities as

S the balance moves against targetable systems. Both - -

coun~—ervalue and counterforce (including hard target)
capabilities should be weighed.

-- Breakthroughs that would make these systems targetable
would upset the balance and should be carefully
watched for

F 
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ANNEX A-i

HARD TARGET KILL CAPABILITY S

-• ° Definitions

— The measure of hard target kill capability of a strategic
S force is the number and value of hard targets it could

destroy in an attack. It depends on weapon yield , accuracy ,
weapon availability, reliability , reprogramming, capability,
penetrability , and the number , importance and vulnerability

• of the targets offered at risk by the other side.

—- Target “hardness” is measured in blast overpressure (psi)
or in a Vulnerability Number (VN—K) which can reflect
variation in overpressure vulnerability with weapon
yield. Where such variation is present, “hardness” in
psi, commonly refers to that for a 1 MT yield.

-- Target vulnerability specifies overpressures which will
damage to a given level (serious , moderate, etc.).
Probabilities are expressed as PD—probability of damage
rather than Pk. Target hardening specifies a “design
overpressure” which the target is expected to survive .
These are not the same. A vulnerability to double the
design overpressure is sometimes used as an approximation
for a decisive damage criterion in unclassified analyses

- 
5 

where the specific vulnerabilities cannot be used.

-- Weapon yields (kilotons, KT or megatons , MT) determine
S how far (weapon radius) from the burst point a given

overpressure or VN will occur. This distance varies with
the cube reot of yield ~l/3.

-- Accuracy of weapon delivery is usually measured in CEP ,
the radius from desired impact point (DGZ) within which
50% of the aimed weapons are expected to fall. Guassian

~ 4 circular standard deviation (.85 CEP) is sometimes used .

—- Within a strategic weapon inventory , weapons are
• characterized by availability (the fraction on line and

alert as opposed to off-line/non-alert) and reliability
(the fraction of those ordered to attack which are
expected to function correctly).

-- Reprogramming allocates weapons to compensate for
reliability failures .

21’
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-- Kill probability (Pk) is the product of reliability
times the probability (SSPK) that a reliable , penetrating S

weapon will destroy the target. If reprogramming is cbne,
the non-reprogrammable reliability , NRP 1% is the
multiplier and more weapons are allocated than intended
targets . ( l/RP R where R P R  = reprograinmable reliability.)

-— Penetration and kill probability, and probability that a
weapon will be destroyed before launch (DBL), may or may

S not be reprograinmable depending on the scenario .

—— Damage expectancy (DE) is the assessed overall probability
that a given target will be damaged taking into account
all the above factors in the context of a scenario.

0 Comment

- 
- Target kill capability calculations in the military differ

somewhat in detail from those in the open literatur- - . £

Unclassified slide ri~iesi/ and algorithms are availa~ile frrthe VN—K method which is generally used — the difficulty is
- unavailability of the classified VN— K for specified targets

and of critical weapon parameters, notably non—reprogrammable
reliability and accuracy . •1

- The VN-K system is described in the DIA “Green Book” which
contains also classified data on vulnerabilities . The method S

distinguishes two primary kill mechanisms , overpressure
(P—type) and dynamic pressure (Q—type) examples 20P6 , 20Q6.
Most “hard” targets of interest are P—type.

S 
- It is a U.S. convention that when overpressures are used to

S describe vulnerability , the overpressure referred to is that
associated with a 1 MT weapon. The “K” factor of the VN S

-
~ S system (not to be confused with Kosta Tsipis ’ lethality

parameter) describes the sensitivity of this lethal over—
pressure to yield. At K = 6, twice as much overpressure at
20 KT as at 1 MT would be required , for example .

1-
1/ D.C. Kephart. Damage Probability Computer for Point

Targets with P and Q Vulnerability Numbers
Rand Report R- 1380-PR Feb 1974.

I
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S 
- The following approximate formulations of the VN-K

procedure for P targets were derived for convenience on
a pocket calculator. The K-dependencei/ takes the form of
an adjustment to be added to the basic VN. For P targets
this is D = 11 inS where S is

S = 1.36 K + /(1.36 K \2 + 1 — K (Y in KT) (1)
- ~ l73~~~~~ ~~~~~~~~~

Given the newly adjusted (VN + D), the overpressure, P is

P = ln 1 \TN + D + .6 (2)
- 5 5.48

An approximation to the weapon radius, WR(l) for an over-
pressure , P , from a 1 KT weapon , surface burst , is given by:

WR (l) = 1500 [TIP + 4.5 — ~T~1j — 2/3 (WR in feet) (3)

At some other yield , Y , W R(Y )  WR(l) y 1”3 (Y in KT)

Sing le shot kill  probability Pk for P targets is

Pk = 1 — Ei + 1155 (WR (Y)’~27 
— 6 

(4)
~CEP /.J

- Brow n2./ points out many of the pitfalls plaguing the careless
usage of the simpler models now current in the open literature. ‘- -

Similar models are sometimes misused also wi th in  the defense
community . If we leave aside judgments as to biassed
technical estimates , the most important of th’~se are careless - -

- S 
attribution to a single weapon of capability to kill more

S than one hard target, and the neglect of fratricide , which
constrains the ability of many weapons to build up a kill of
a single target. Brown ’s most serious omission is the con-
sideration of non—reprogrammable reliability , wh ich , if
significant, as it currently is, will dictate multiple

• weapon allocation to achieve high damage expectancy , fratricide
notwithstanding .

~i7~ T~uations 1 and 2 are derived from those in the DIA “Green Book ,”
Equation 3 derives from one by John Lewis of Defense Nuclear
Agency and Equation 4 from one by G. A. Opresko of the Applied
Physics Laboratory , Johns Hopkins University . Coefficients in
~-quations 2 and 3 are the author’s choice for reasonable fit to
~~~~~~~ - Green Book Tables. Similar approxim ations for Q targets are

• fc~ sible only for specified VN/K/Y ranges because S (K) is a
cubic equation .

2/ Brow n , Thomas A: Missile Accuracy and Strategic Lethality . s — ’
SUIWIVAL Vol. XVIII No. 2 Mar/Apr 1976.
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— The extreme sensitivity to weapon delivery accuracy4 dwarfs most other aspects of hard tar~~ t kill consiuerations.Besides increasing hit probability, a 50% deci- ease in CEP can
retain equal probability with yields smaller ~y a f~~tor of5—8 or, at constant yield ,against targets hardened by a
similar multiple.

— For example, it requires the unusual ly disadvantageous K —

factor of 9 for a 200 KT weapon to be no more effective than
a 1 MT weapon of twice the CEP. This is illustrated by the
following table where capabilities of such weapons against a
500 psi (42P9) and a 3600 psi (53P9) target are shown for
various CEP.

SINGLE SHOT KILL PROBABILITY (SsPK)

TARGET 42P9 (500 psi) 53P9 (3600 psi)

WEAPON 1 MT 200 KT 1 MT ~)D KT 
S

S 

CEP (NM) 

.10 .10 .03 

-

.2 .80 .35 .35 .10

.1 .99 .80 .80 .35
-. .05 .99 .99 .99 .80

.025 .99 .99 .99 .99

— This table illustrates the very rapid convergence to near
-~~ S perfect kill probability once accuracy gets into the ball

park , the concurrent feasibility of fractionation into
smaller MIRV and that it takes a lot of hardening to delay
this process even by one step . S

-
~ - DE must allow for non-reprogrammable reliability . This is
S the probability of arrival and functioning of a weapon which

will not be substituted for, if it fa i ls .  A reliability of 5

.85, for example would allow two weapons of SSPK .80 to achieve
S a .90 DE. With only one weapon per target even a perfect SSPK

1.0 would yield no higher a DE than the non-reprogrammable
reliability . Very high DE thus requires either (1) coping
with fratricide or (2) undertaking the sensor and C3 effort

5 involved in putting more types of potential fa i lure  into -~
the reprograxumable category.

-
~ S

S - Kill capability is limited by the availability of targets.
Overkill may contribute to assurance against reprograinmable
fai lures such as DBL but cannot increase the number of targets
at risk or their value .
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— Since ballis tic miss iles were firs t deployed, the average
time for deployment of a new missile with CEP reduced by
half has been 4—5 years. Accuracy of SLBM has lagged that
of ICBM by somewhat less than this time.

- A typical new MIRVed weapon system will be deployed in
decisive numbers over a similarly short time (250 boosters
with 8*weaporls each give two each on 1000 targets).

S 

- The conclusion from the above assessment is that, within
the perspective of current trends, hard target capability
can be assessed as either present at decisive levels or of
minor conse quence wi th a rela tiv ely brief transitional
interval where gradations are an interesting qualification .

History of Target Hardening and Hard Target Kill Capability
Measures

- Initial deployment of hardened ICBM in the U.S. was premised
on proliferation of targets to stay ahead of attack
capability. The operative measure of hardness was the
distance apart two silos had to be sited to escape multiple
kills by a single weapon of a postulated yield. (Costs of
hardening were justified by economies in re~u1 estate andcommunications.)

— In the late sixties , when proliferation had been foreclosed ,
first by decision and later by SALT, and as MIRV escalated
the foreseeable threat, hardness assessments describing
survivability against one—on-one attack became important.
The operative measures here were improvement of active
defense feasibility (intercepts could be closer to the
ground) and forestalling the threat. In the latter case, a S

common measure was a level of Soviet CEP that would enforce
redeployment to another basing mode.

- Until the early seventies measures of hard target probability
S admitted of accumulating the damage probability , P from each

of any number , xi , of weapons to give an overall probability
1 - (1 — p)fl~ Weapon counts had been too low to make this
calculation very practical except in the case of a few high

S S value targets. Only recently have forecasts of MIRV
deployment given significant ratios of weapons to silos.

- At this time, the fratricide complication was highlighted.
It was pointed out that subsequent weapons might not survive
being destroyed by earlier arrivals. Current procedures
exclude computations based on more than two or three weapons

* Cf IISS Mili tary Balance 1975—1976
p. 73 Footnote K. (SS— l 8)
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per target, greatly simplifying calculation . it trans-
S forms the assessment of hard target capability from a forcelevel to a force quality queztion because squeezing several Sthousand extra weapons into 1320 MIRVed boosters is noproblem . As a force quality issue , illustrated by thetable above , hard target kill capability is either unavailaideor easy.

0 Measures of the Impact of Hard Target Capability and SLEMContribution in the Strategic Balance

- Evaluation of the strategic balance should identif y the Onsetof hard target capability in the forces .

— The measure of the impact of the capability once deployed
is primarily the value of the targets at risk. A gcod S4 measure of this value is the fraction of overall EMT or
weapons that are targetable.

‘-
S I
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ANNEX A-2

MEGATONS AND EQUIVALENT MEGATONS (EMT)

0 Current definitions

- A megaton is the6yield of a nuclear weapon bursting withthe energy of 10 tons of TNT explosive.

- Equivalent megatonnage ( EMT ) is a value such that the total
blast damage done by several weapons adding to one ENT will
equal that done by a single one megaton weapon. In the U.S.
it is currently a convention to assess that for a weapon S

yield Y, EMT = Y2/3 for yields less than 1 MT and EMT = Y ~~
at higher yields.

Comment :

- The damage radius, R, to wh~.ç~ a given level of blast damageoccurs i~ ~roportiona1 to 
y-’-/ . The area covered isiT R2,

i.e. —..Y’/~. For example two weapons each having y2/3 = l,~2
S (i.e. Y = .354) will cover the same area as one having y2/ = 1

S with damage at least as much as a given level. 
-

— The switch to Y1/2 at higher yields was intended to reflect
the diminishing returns from overkill against cities in the

S context of sizing a retaliatory force. (A 1 NT weapon gives S

10 psi overpressure out to 15,000 feet, a radius larger than
many population clusters.)

— The amount of radiological fallout is in direct proportion to
fission yield. This varies widely depending on how “clean ” or
“dirty” the weapon (a “clean” weapon has a higher proportion
of fusion, i.e. H--bomb, reactions in its total yield). Whether

S use of smaller weapons to deliver a given EMT results in less
— overall fallout because of their lower total megatonnage

- 
- depends on whether or not the smaller weapons are enough

“dirtier” to cancel the effect. Fallout from surface burst
weapons is deposi ted locally and compris es a major radiolo gical

- 

- warfare weapon threat. The fallout from airburst weapons
rises and its longer—lived components (e.g. Sr90) are
distributed worldwide.

History of application as a measure

— The use of ~2/3 as a measure for scaling deterrent force size
goes back in U.S. defense community evaluations at least to
1958 and probably earlier. S

A- 2-1 
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— The measure practically dominated assessment of sufficiency
of U.S. weapon acquisition policy during the mid to late
60s under Mr. McNamara. His criterion of det~rrent sufficienc’was the capability to deliver a given total EMT with high
assurance (provided by ç~~undant forces) in the face ofvarious threats. The Y-~ criterion over 1 MT was adopted
in this context.

— Tab E illustrates a commonly used estimate of population
fatalities vs EMT.

- At the practical level of military planning of weapon
allocations to targets, EMT has never displaced other more
specific measures of individual weapon capability.

- With the advent of new criteria stemming from the President’s S

:. desire to have other options than massive anti—city attack ,
and in the context of the counterforce threat to MINUTEMAN ,
EMT had diminished sharply in prominence within the U.S. as
a measure of U.S. or Soviet capability.

0 Application as measures of overall balance and of SLBM
contributions.

— Indicating as it does , the gross area covered b~ nuclearblast effects , EMT, or its simpler version , y2/-’ at all
yields (e.g. 25 square miles at 10 psi per EMT) is a
valuable measure for public appreciation of overall magnitude

-; of potential devastation from a nuclear exchange.

S 
- Too many other more significant factors dominate the

- - evaluation of the military strategic balance to give ratios
S of EMT much justification as indicators of advantage. A

limited utility remains in EMT as a parameter where components
of a force are evaluated for their relative contribution to a
classical pure deterrent strategy or as damage limiting
targets (see Tab A).

— Total megatonnage , and specifically fission megatonnage which
is assessed as likely to be airburst in event of an exchange ,

~~~~~ ~ is of interest as a measure of worldwide environmental impact.
- - This has little or no value as an indicator of relative S

strength. Indeed, within a given force size , as fractionation -~
-
. 

5
, and other qualitative improvements are deployed , there will be
S a tendency for total megaton loadings to diminish as military

effectiveness increases.

5—
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- In a context of deliberate controlle d res ponse, ENT is a
disa dvantage for forces havin g the task of target destruc tion

— 
with minimum collateral damage - the least EMT capable of
the required effect  is optimal , putting a premium on
accuracy .

— EMT is appropriate to assess the fraction of the overall -

force withheld for the purpose of threatening ultimate
devastation if escalation is not controlled. It is also -
appropriate as an indicator of value at risk to counterforce
attack.

5-
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ANNEX A-3

THROWWEIGHT/PAYLOAD/USEFUL WEIGHT (KILOPOUNDS)

Current definitions

— Missile throwweight (KP)

-— Missile weight exclusive of main propulsion stages .
Includes guidance , bus (if MIRVed) reentry vehicLes , 

-
S

penetrat ion aids . S

- B omber payload

-- Weight of expendable ordnance , includes bombs, ASMS , 
Sdecoys

0 Comments:

4 - Payload has been the basic measure of bomber capabil i ty from
the beginning .

- Missile payload by analogy originally excluded guidance .

- Tradeoffs between guidance , and with MIRV, the PBCS ,
weaponry and penaids , etc. made the current definition
more useful.

- “ Fractionation” of throwweight in MIRV/MRV p~y1oads enhances
plausibility of this measure as a measure of potential
capability , especially since this can be done keeping some
other significant capabilities of a booster (such as ENT)
unimpaired while exploiting throwweight.

- I 
- These capabilities were strictly potential — other measures

S such as weapon count , ~MT, hard target kill potential. etc.must be specified to give throww eight a military mean ing .

- For missiles of different throwweights to be meaningfully
added to reflect a total potential c~iipabaiity reghlres
technology to be defined in the following ways . KP per RV ,
for soft target capability; KP per EMT , for  area coverage S

at a given destruction level and KP per hard target ~i1i : 
-

-- (involving accuracy , yield of an RV , capability to cope
with fratricide , etc.).

0 History of applications as a measure

- Missile payload was highlighted as an issue in the late
1950s in discussions of basing modes . Early ICBM based in

S clusters were recognized as undesirable because “too much
payload at risk at an aimpoint. ” Cur ta i lment  of U~~TAN

t~j deployment (even signly based) in favor of MINUTE MAN was S

also on this basis .

A— 3— l 2~—
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- Concentration of throwweight/payload in bombers and
S SSB(N) is recognized as a similar vulnerability . Attack

is assumed preordained in any scenario where these are
targetable.

— Throwweight is a typical parameter since the early 60s in
analyses within the U.S. defense community such as Damage
Limiting Studies and studies which describe “stability ” of
the strategic balance in terms of throwweight expended in
a counterforce attack versus throwweight destroyed .

0 Applications as a measure of overall balance and of SLBM
contributions:

- Throwweight is a useful parameter for capability
generalizations .

— Ratio of total throwweights has no meaning as an indicator
of the strategic balance , since impact is conditional both
on technology (governing capability implication) and other
differentiations , survivability , stability , sufficiency ,
etc. determining how the capability of systems affects the
confrontations .

- Like other such measures of capability (EMT/weapons/etc.)
throwweight comparisons should be qualified as noted in
Appendix A supra.

I‘I
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ANNL~ A— 4

NU?IBERS OF WEAPONSJSNDV —

Definitions

- Strategic weapon counts include individual MIRV reentry
vehicles (R/V) and bombs and ASM in heavy bombers.

— Tactica l we apons and cru ise mis siles other than ASM are
not currently co x~1nted as “ strategic.”

— Strategic nuclear delivery vehicles (SNDV) include heavy
bombers, SLBM and ICBM.

o Comment :

— Definitions of strategic systems are artifacts of SALT.

- Weapon count (appropriately modified by deliverability,
etc.) is a c~oOd measure of potential point target attack
capability , including hard target capability , once necessary
accuracy is acnieved.

— Against unde fended area targets ( population, industrial
floor space) and against complexes of nearby s~ft point )

targets , EMT is superior as a measure.

— Against defended targets fractionation of a given EMT into ‘ - 1
a number of weapons is advantageous to counter the defenses .

- If weapon yields in a stockpile are tailored to target
requirem ents so as generally to requir e only one func tionin g
weapon to achieve desired damage , weapon count can be
assessed as a measure of target coverage.

- Differences in SNDV types give SNDV total count little
significance.

— Assessments within the U.S. military establishment frequently 
-

S

measure suf f iciency in terms of fractional coverage of
specified target lists within a scenario. While these use
detailed weapon characteristics and deliverability
simulations , aggregated numbers deliverable comprise a good
basis for coverage assessment. Allowance for juxtaposit ion,
assurance through cross targeting and non-linearity of the

S value heirarchies within target categories can be made
analytically . Coverage as a function of number tends to 

S

fall into a typical exponential saturation curve like that
for population vs EMT . The diff iculty for assessment outside
the establishment is in estimating the parameters .
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0 History :

- Until the late SOs tailored y ields made weapon count a
good measure of damage potential albeit not a linear one
because of varying target value.

54
— As concern for defense penetration grew during the 60s the

need was perceived in the U.S. to saturate defenses and
retain a penetration probability. This led to fractionation ,
first in MRV, then MIRV and the introduction of decoys and
other penaids to augment the count of objects posed to the
defense. Several generations of U.S. SLBM achieved
progressively greater fractionation with no significant
change in EMT (which, at the time, was the accepted measure
of effectiveness).

— The Soviet Union either did not reciprocate U.S. concern
S for ABM penetration, chose other penetration measures than

fractionation or were slower to r~ spond. S

- In the 70s, the change in U.S. declaratory policy toward
flexible response threatened a spectrum of (mostly point)
targets rather than solely population. In this context
EMT faded as an objective and the augmented count became in
its own right a measure of target coverage. This occu’:red
notwithstanding a greatly reduced average weapon yield , which
in the new context also afforded improved prospects for
avoiding collateral damage.

— The ABM treaty constrains the threat which originally ‘-- S

5 motivated fractionation . S

o Impact on the strategic balance

- The relative weight of count and EMT as measures of -

strength depend both on the strategy and the opposing threat.
There are differences enough between Soviet and U.S. require-
ments that comparisons on either measure deserve careful
qualification .

S — Soviet defense and U.S. non—defense of value targets makes
count more significant for the U.S. than the Soviets.

- On both sides RV count is a contingent safety factor against
abroga tion or circumv ention of the ABN treaty .

- This author does not know enough about Soviet strategy to
assess the relative weight of EMT and count as a strength for
their side . 

S
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- -  Both counts and EMT are becoming extremely large compared
S with conceivable targets. The case made that hard target

kill potential should be limited by the number of targets 
Sis not as cogent in arguing that counts above a target

- coverage suff ic iency are wasted. The operative mili tary
measure is relative outcomes after conceivable scenarios
have been played out. Residual numbers an enemy could
expect would remain to threaten him in the post war period
after he had triggered the full exchange should reinforce
his distaste for further escalation.

S S
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ANNEX A-S

FLEXIBLE RESPONSE

0 Definitions:

- Flexible response capability is the availability of
S 

“measured res ponse s to aggression w~-iich bear some relationto the provocation , have prospects of terminating
hostilities before general nuclear war breaks out and leave
some possibility for restoring deterrence.”

o Comment :

- This definition is from SECDEF Schlesinger ’s original
exposition. This is excerpted at Tab F, which see for
details .

S 
- This capability together with the declaratory policy that

signals the intention to use it weighs in the strategic
balance as a military strength to the extent it could 

S

improve prospective outcomes and limit damage . It weighs
as a diplomatic/political strength to the extent its
extended deterrence has the effect of inhibiting coercive S

initiatives.

S 
— Like a strategy of pure deterrence , flexible response S

relies on elements of both military strength and perceptions 
S

of it. Its suggestion of less than all—out retaliation
lowers thresholds and may thus be perceived as diminishing 

S

the penalty for initiating hostilities. Its promise that
whatever form hostilities take the answer will be to thwart

• their objective, diminishes also the prospective gain.

— Whether the perception of indomitability , of continuing
capability and will , and of the promise of restraint can S

be sustained in the event of nostilities is the crucial
S ) -- judgment in assessing this aspect of the strategic balance.

These capabilities depend on both quantitative and qualitative
measures of the pos tures :

-- Quantitative:
0 0  Counterforce vulnera bilities wi th their stron g -:

incentives to preempt with a disarming attack.
These must be not so large that they dominate
choices and lead to escalations too damaging for
subsequent restraint to be recognizable.

Plausi bili ty of endurin g surviv al of an adequa te
withheld countervalue and flexible response
capability to ensure indoaiitability .

A-S-i 3~\
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S 
—- Qualitative - whether weapons available have S

S characteristics appropriate to condign response
(to avoid undue escalation by default of restraint
capabilities)

°° Variable yields I

0 0  Accuracy
0 0  Penetrable singly or in small numbers

°° Adequate command and control

— Flexible response presupposes that neither economies nor
the reaction of the opponent will permit a full damage
limiting capability to be deployed by either side. All—out -

S nuclear exchange would thus be so destructive as to over- ‘

— shadow relative advantage. 5

— Flexible response capability is thus the most important
measure of the military balance as an indicator of relative

I advantage.

0 History~ 
S 

-

— See Tab E for a general review. This omits, however, SECDEF
MoN amara ’s proposal for flexible controlled response in 1963. -

S 
° Measures of impact on the strategic balance and SSBN contribution .

- Because of its infeasibility if a major escalation incentive
- is too strong , the principal measure of flexible response

S credibility is the relative immunity to nuclear counterforce.
A measure of the proportion of total damage producing

- ;  capability (weapons , EMT, hard target kill) at risk is an
- important indicator.

- 

- — While there are many limited options that do not make special
- demands on weapon characteristics , qualitatLre capabilities

S for restraint are still a great advantage to the side who -has them available:

— -- If targetable forces c-re small enough to make flexible S

response credible, their qualitative contribution can be
- . a strength , since they plausibly could be expected to

- survive.

~ I
-- Qualitative capabilities in SLBM and other mobile .5

components need also to be sufficient to offset incentives -
to preempt the targetable components . 
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TAB B TO APPENDIX A

QUANTITAT IVE ANALYSIS OF A STABILITY RELATIONSHIP

1. Stability is desirable in a time of crisis wi-len hostilities
- seem imminent notwithstanding deterrence. It is served by

avoiding situations which offer significant relative advantages
-

S or reduce damac~e as a reward for preemption. For stability , one
wants as little difference as possible between the relative
throwweight surviving no matter which side goes first. If the
difference in surviving throwweight is large, depending on ~iha
goes first, this is considered “destabilizing.” If the difference
is small there is little incentive for either side to initiat an
attack. To this end hardening , dispersal, Hard Point Defense (~~ D)
and restricting the “destruction potential” contained in the si1 ;s
are stabilizing influences. So also i~ aite -native dep loyi 4t~~

1:a ro
a mode that is not at risk to nuclear attac.. T1 is rneLnr~ *~~UI:

makes the appropriate calculations to L~~~~~~S~~r~~~1na payload r€s :rictions
S in fixed sites to ensure that the difference will n~ot be ~n f-~~-:r 

- -

of the attacker.

2. The difference in surviving throwweight is calculated by
drawing a comparison between the throwweight required in an
attack with the throwweight destroyed. We can calculate the S

destruction of targets by a given throwweight , given hardness,
CEP, MIRV technology , and hard point defense levels. The throw-
weight destroyed is simply that at risk in the targets destroyed.
The stability calculation will give a value of throwweight per S

silo that should not be exceeded if stability is to be preserved.
S This throwweight will vary with the parameters , thus it should S

not be fixed at any given level pending progressive changes to
reflect technological improvements expected in CEP and MIRV 

4
technology .

3. Analysis

- I a. Figure I illustrates the kill potential of typi~~~l ~ / ~inof various y ields against silos of various hardness for two CEj~
values typical of near—term and lc~g—term forecasts of capability . -~~~

~ f The booster payload in KP per RV s noted based on the...
Judgments are needed to determine a time period when these v a i u e~
apply, and to establish values for other periods .

b. Figure II converts these values into an esrimate oi~ the
payload expended per silo destroyed in the first salvo of an

S attack.

S c. Figure III expand~; Figure II to include the marrjina cost
to the enemy of each add i~;ional silo killed by aubsequent salvos.

U It also permits estimatio ’ of the effect of a local defense based - -

S on pure subtraction (i.e. an extra salvo to sop up the defense is - 

-!
required for each interceptor) .
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d. Figure IV calculates the effect  of a more sophisticated

defense that permits some silos to survive with certainty .

4. Interpretation

The numbers in Figure III and IV represent the maximum pay-
- - load per silo before instability as defined in the introductory

— .- paragraph would occur in the circumstances . Where the circum-,- stances are not under U.S. control (e.g. how many salvos the
Soviets choose to f i re  or which of a choice of RV available would
be used) the minimum number in each column should be taken.

S These numbers are underlined for illus tration (wi th the proviso S
that the corresponding HPD value should be added in the case of
Table III). For example. . .KP is the maximum without hard point
defense, reducing to.,. .in the era when.. .CEP can be expected ,
while at a 2000 interceptor level of preferential defense. . . KP S

reducing to...KP would be the maximum.

Si

S o S
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E XAMPLES OF GRAPHIC PRESENTATIONS FROM A 1969 STUDY - - - - -

Figure 5
Outcome Graph S

URPO-SE. To discuss the fundamenta.1 graph which will be used to
/aisplay the potential population kill capabilities of the U. S. and the

S 

/
Soviet Union.

/ BASIS FOR CALCULATIONS. While the outcome graph can be used
/ to display the outcomes oi a wide range of scenarios , we will for the

most part display the potential outcomes of the following base case
scenario:

- SU attacks fixed U. S. land-based strategic forces, reserving
Its mobile missiles and bombers for destruction of U. S. population.

- U. S. attacks Soviet cities with its surviving strategic forces
and % Soviet population surviving is calculated.

— SU attacks U. S. cities with its withheld forces and % U. S.
S population surviving is calculated. -

For each defined U. S. force structure and Soviet threat the
S above scenario will be played and the outcom e plotted as a point on -the outcome graph.

BASIC POINTS.-

1. By playing various U. S. force structures (e. g., - Policies of
Pilot Study) against the high launchers levels of the NTPP Soviet threat,
outcomes can be displayed and easily compared .

2. The desirability of a given force structure can be deterrnire d
not only from the outcome, but also from the direction of the curve
of connected outcomes on a year-to-year basis. A plot of outcomes

-
. moving to the righ t and remaining below some level of Soviet popula-

tion surviving would , or course, be preferred trend for the U. S.

~~~ 5 S

O
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/ Exemplary Uses of Outcom e Graphs

PURPOSE. To exemplify the use of the outcome graph to define
- military objectives. 

-
. 

-

5 BASIS FOR CALCUL ATISONS. No calculation necessary. 
-

BASIC POINTS.

1. The objective depicted in fIgure 6 (a) might be designated a
pure assured destruction strategy. The decision maker , by requiring
the outcome to fall in the shaded area , is making the judge ment that
It Is sufficient to destroy not less than 25% of the Soviet population
under the basic scenario.-

S 

- 2. The objective depicted in figure 6 (b) migh t b~ designa ted a
-
. mixed assured destruction/damage limiting obj ectil -~. Each force S

structure when tested against the basic scenario would have to
. result in an outcome falling in the shaded area in order to meet the

- objective. In this case U. S. population surviving is more than 80%
and Soviet less than 60%. -

3. Figure 6 (c) shows another use of the outcome graph -- designed
by the USAF . In this particular case , the SU strikes ±irst. At the upper

— right hand point on the curve , the SU has made a military attack using
all of its force. As a result there is high U. S. survival rate , the ohl y
fatalities the result of collateral damage. The STJ survival rate is re-
latively high since our fixed systems have been heavily attacked. As

S one proceeds in the direction of the arrow , the SU restructures its
attack so that it allocates increasingly more weapons to the city or

S S counter-value attack and less to the military or counter-force attack.
Thus a wide variety of scenarios can be displayed on the outcom e
graph.

4. Figure 6 (d) illustrates the concept of risk associated with un—
• certainty in force effectiveness for U. S. forces, ar~ci possft~e Soviet

miscalculation. Let us suppose that the U. S. has set an object ive
defined by the largest area shown and U. S. forces are such that t~-Le
U. S. believes the most likely outcome to be at ooint P. At t~-’e same S

-
~ ~

- t ime , the SU, because of different factors (reliabilities , force esL~~ate s,
yields, etc.) , makes the same calculation and believes point Q represents
the likely outcome. The U. S. would be in the situation of elieveir~ the
SU was deterred; the SU would be in a situation of he e’!~r~ T it could ? wj n u ~
the war at the sacrifice of a few r~illion Soviets and str ike :~rst . The

~Ctun~l outcome migh t be quite different but deterrence wou1~ have failed,
- 

— 

— ilnce it is based on belief of what may happen , rather than actual outcomes~
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Figure 7
F Outcome Graph

- / U. S. and Soviet Second Strik~ Countervalue Potent~~l

PURPOSE. To display the historical data of figure 4 on an outcome S

- graph format. - 

S

BASIS FOR CALCULATION. Cross plot of figure 4. 
-

BASIC POINTS. -

- 1. The trend of second strike countervalue potential in the period
19- -19 is in a direction favorable to the Soviet Union and unfavorable
to the U. S. S 
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TAB E TO APPENDIX A
1/

SOVIET POPULATION PIND INDUSTRY DESTROYED
(Assumed 1972 Total Pop 247 M; Urban Pop 116 M) S

1 MT Equiv. Total Population Killed Percent Industrial
Delivered Capacity
Warheads Millions % Destroyed

100 37 15 59

200 52 21 72

400 74 30 76

800 96 39 77

1200 109 44 77

1600 116 47 77 
* 

S

1/ From : Alain Enthoven & K. Wayne Smith , How much is Enough? 
S

Shaping the Defense Program 1961— 1969
S 

Harper Collophon, Ed 1972, P.207

- 
S 5



- S S ____ 55 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5_•
SS_S_ __  5 _  — C

‘t
TAB F TO APPENDIX A

~~~~~

- EXCERP T FROM ANN UAL DEFENSE DEPART MENT REPORT Fl 1975

3. Deterrence and Assured Destruction 
S

I frankly doubt that our thinking about deterr’nce and its
requirements has kept pace with the evolution of Chase threats.
Much of what passes as current theory wears a somewhat dated

S air —— with its origins in the strategic bombing caspaigns - S

of World War II arid the nuclear weapons technology of an earl ier
era when warheads were bigger and dirtier , delivery systems con—
aiderably less accurate , and forces much more vulnerable to
aurprise attack.

The theory postulates that deterrence of a hostile act by
~~othe r party results from a threat of re taliation. This retalia— S

tory threat , explicit or implicit , must be of sufficient magnitude S

to make the goal of the hostile act appear unattainable , or
excessively costly , or both. Moreover , in order to work , the
retaliatory threat  must be credible : that is, believable to the S

par ty being threatened. And it mus t be supported by visible ,
employable military capabilities .

The theory also recognizes that the effectiveness of a
deterre nt depends on a good deal more than peacetime declaratory

4 stat~ nen ts ab out retaliation and the existence of a capability
to do grea t damage. In addition , the deterrent mus t appear

S 

credible under conditions of crisis , stre ss , and even desperation
or irra tionality on the part of an opponent. And since , under a
varie ty of conciltions , the deterrent forces themselves could become 

S

• the target of an attack , they must be capable of riding out such
an attack in sufficient quantity and power to deliver the S

threatened retaliation in a second strike .

The princip le that nuclear deterrence (or any form of
deterrence , for that matter) must be based on a high—confidence
capability for second—strike retaliation —— even in the aftermath

32
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of a well—executed surprise attack — is now well, established.
A number of other issues remain outstanding, however. A massive ,

S bolt—out—of—the—blue attack on our strategic forces may well ba
the wors t possible case that could occur , and theref ore extremely

f useful as part of the force sizing process . ~ut it may not be
the only , or even the most likely, contingency against which we
should design our deterrent. Furthermore , dep ending upon the
contingency , there has been a long—standing debate about the
appropriate set of targets for a second strike wh ich , in turn ,
can have implica tions both for the types of war plans we adop t
and the composi tion of~ our forces.

This is not the place to explore the full history and de tails
of that long—standing strategic debate. However , there is one
point to note about i~~ results. Although several targeting

S 
options, including military only and military plus urban/industrial
variations , have been a part of U.S. strategic doctrine for quite
some time , the concep t that has dominated our rhetoric for most
of the era since World War II has been massive retaliat ion against
cities, or what is called assured destruction . As I hardly need
emphasize , there is a certain t e r r i fy ing  elegance in the simplicity
of the concept. For all that it postulates , in effect , is that
deterrence will be adequatoly (indeed amply) served if , at all
times, we possess the second—strike capability to destroy some
percentage of the population and industry of a potential enemy .
To be able to assure that destruction , even under the most
unfavorable circumstances —— so the. argument goes —— is to assure
deterrence, since no possible gain could compensate an aggressor
for this kind and magnitude of loss.

The concept of assured destruction has many attractive
features from the stand point of sizing th~. strategic offensive S

forces . Because nuclear weapons produce such awesome effects ,
they are ideally suited to the destruction of large , soft targets S

such as cities. Furthermore , sin ce cities contain such easily
measurable contents as people and indus try, it is possible to

f establish convenient quan titative criteria and leve ls of desired
effectiveness with which to measure the potential perfocmance
of the strategic offensive forces . And once these specific
objectives are set , it becomes a relatively straightforward
matter —-- given an authoritative estimate about the nature and
weight of the enemy ’s surprise attack —— to work back to the
forces required for second—strike assured destruction.

The basic simplici ty of the assured destruction calculation 
S

does nbt mean that the force planner is at a loss for issues . 
5

On the contrary , impor tan t questions continue to arise about the

assump tions from which the calculations proceed. Where , for

4 ~~~
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the sake of deterrence , should w~ set the level of destruction 
S

that we want to assure? Is it enough to guarantee the ruin
- 

I of seve ral major cities and their contents , or should we — —  
S

.
5 to assure deterrence —— ti~~-’e much further and upward on the

S curve ~f destruction? Since our pla~ n~~~ must necessaril.~focus on the forces we will have five or even ten years hence , S

what should we assume about the threat —~ tnat is, the nature and
weight of the enemy attack that o.ir forces must be prepared to
absorb? How pessimistic should we be about the performance of

- 
I these forces in surviving the attack , penetrating enemy de fenses

(if they exist), arid destroying their desi gnated targets? How
conservative should we be in buying insurance against possible
failures in performance?

S 
Generally speaking, national policy makers for more than a S

decade have chosen to answer these questions in a ccnserv~~~~i~~e

S fashion . Against the USSR , for exdmp le , we tended in the 1960s
to talk in terms of levels of assured destruction at between
a fifth and a third of the population and between half and three—
quarters of the industrial capacity . We did so for two reasons:

S —— beyond these levels very rapidly diminishing increments S

of damage would be achieved for each additional dollar
invested ;

—— it was though t that amounts of damage substantially below
- j those levels might not suffice to deter irrational or

desperate leaders. 
- 

S

We tended to look at a wide range of threats and possible
S attacks on our strz.~tegic forces , and we tried to make these

forces effective even after their having been attacked by high but
S realistically constrained threats. That is to say , we did not

assume unlimited budgets or an untrammelled technology on the
part of prospective opponents, but we were prudent about what they
might acc0mp lish within reasonable budgetary ar.d technological
constraints. Our choice of assumptions about these factors was
governed not by a desire to exaggerate ou~ own requirements but
by the judgment that , with so much at stake, we should not make
national survival a hostage to optimi3tic estimates of oux
opponents ’ capabilities.

In order to ensure the necessary survival and retaliatory
effect iveness of our st rategic offense , we have maintained a
TRI AD of forces , each of which presents a dif f e r ent problem for an

S 
attacker, each of which causes a specialized and costly problem

S 

for his defense, and all of which toge ther currently give us high
confidence that the force as a whole can achieve the desired
deterrent objective.

3J4
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That , however , is only part of the explanation for the
present force structure . We have arrived at the current size and
mix of our 8trategic offensive forces not only becaus e we wan t the S

S ultimate threat of massive destruction to be really assured , but also
because for more than a decade we have thought it advisable to test
the force against the “higher—than— expec ted ” threat. Given the

F built—in surp lus of warheads generated by this force—sizing
calculation , we could allocate ~ddi tlonal weap ons to non—urban
targets and thereby acquire a limited set of options , including
the option to attack some hard targets .

President Nixon has strongly insisted on continuing this
prudent policy of maintaining sufficiency . A.s a result , I can

S say with confidence that in 1974, even after a more brilliantly
executed and devastating attack than we believe our potential

S adversaries could delive r , the Uni ted States would retain the
capability to kill more than 30 percent , of the Soviet population
and destroy more than 75 percent of Soviet indus try . At the S

same time we could hold in reserve a major capability agains t
the PRC. S

S 

Such reassurances may bring solace to those who enjoy the simple
S but arcane calculations of assured destruction. But they are of

S no great comfort to policymakers who must face the actual decisions
about the design and possible use of the strategic nuclear forces . S

Not only must those in power consider the morality of threatening
such terrible retribution on the Soviet people for some ill—defined
transgressi on by their leaders ; in the mos t practical terms , they
most also question the prudence and plausibility of such a response
when the enemy is able , even after some sort of firs t strike , to S

maintain the cipabi lity of destroying our cities. The wisdom
and credibility of relying simply on the prep lanned strikes of
assured destruc tion are even more in doubt when allies rather
than the United States itself face the threat of a nuclear war. S

4. The Need for Opti ons

S President Nixon underlined the drawbacks to sole reliance on
assured destruction in 1970 when he asked: 

S

“Should a Presiden t, in the event of a nuclear attack ,
be left with the single option of ordering the mass S

destruction of enemy civilian s, in the face of the S

certainty that it would be followed by the mass slaughter
• of Americans ? Should the concept of assure d destruction S

be narrowly defined and should it be the only measure of
our ability to deter the variety of threats we may face?” 55

--
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The questions are not new . They have arisen many times
during the nuclear era , and a number of efforts have been made
to answer them. We actually added several response options to
our con t ingency p lans in 1961 and undertook the reta r get ing
necessary for them . However, they all involved large numbers of
weapons . In addition , we publicly adop ted to some degree the
philosophies of coun terforce and damage—limiting . Although
differences exis ted between those two concepts as then formulated ,
particularly in their diverging assumptions about cities as
likely targe ts of att ack , bo th had a number of features in common.

r - —— Each required the maintenance of a capability to destroy
urban—industrial targets , but as a reserve to deter
attacks on U.S. and allied cities rather than as the
main instrument of retaliation .

—— Both recognized that conningencies other than a massive
surprise attack on the Uni ted States might arise and
should be deterred; both argued that the ability and
willingness to attack military targets were prerequisites
to deterrence.

-
- — Each stressed that a major objective , in the event that

de terrence should fai l , would be to avoid to the extent
possible causing collateral damage in the USSR, and

S 
to limit damage to the societies of the United States •
and its allies . 

S

S —— Nei ther contained a clear—-cu t vision of how a nuclear
war migh t end , or what role the strategic forces would
play in their termination.

S 
— Both were considered by critics to be open—ende d in their

S requiremen t for for ces , very threatening to the retaliato ry S

- 
capabiliti es of the USSR , and therefore dangerously
stimulating to the arms race and the chances of pre—5 emptive war.

—— The military tasks that each involved , whe ther offens ive
counterforee or defensive damage—limiting, became

• increasingly costly , complex , and difficul t as Soviet
strategic forces grew in size , dive rsity , and surviva— S

S bility .

Of the two concep ts, damage—limiting was the more demanding
S and costly becaus e it required both active and passive defenses S S

as well as a coun terforce capability to attack hard targets S

and other strategic delivery systems . Added to this was the

S 
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assumption (at least for planning purposes) that an enemy would
divide his L.±tial attack between our cities and our retaliatory

S forces , or switch his fire to our cities at some later stage in
the attack . Whatever the realism of that assumption , it placed
an enormous burden on our active and passive defenses —— and
particularly on anti—ballisti c missile (J~BN) systems —— for S

the limitation of damage.

With the ratification of the ABM treaty in 1972, and the
limitation it imposes on both the United States and the Soviet
Union to construct no more than two widely separated ABN sites
(with no more than 100 interceptors at each) , an essential

S building—block in the entire damage—limiting concept has now S

been removed . As I shall discuss later , the treaty has also
brought into ques tion the utility of large , dedic ated anti—bomber

S defenses , sl,nce without a defense against missiles , it is clear -

that an active defens e against b ombers has little value in protecting
- our cities. The salient point , however , is that the ABN treaty has

effectively remove d the concept of de fensive damage limitation
S (at least as it was defined in the 1960s) from contention as -

a major strategic option.

S Does all of this mean that we have no choice but to rely
solely on the threat of destroying cities? Does it even matter
if we do? What is wrong , in the final analysis , with staking
everything on this massive deterrent and pressing ahead with
a further limitation of these devastat ing arsenals ? S

No one who has thought much ab out these questions disagrees S
S with the need , as a minimum , to maintain a conservatively designed

reserve for the ultimate threat of large—scale destruction . Even 
S

more, if we could all be guaranteed that this threat would prove S

fully credible (to friend and foe alike) across the relevant
range of contingencies —— and that deterrence would neve r be
severely tested or fail —— we might also agree that nothing more
in the way of options would ever be needed. The difficulty is
that no such guarantee can be given . There are several reas ons S

why any assurance on this score Is impossible .

S Since we ourselves find it difficult to believe that we
would actually imp lement the threat of assured destruction in
response to a limited attack on military targets that caused
relatively few civilian casualties , there can be no certainty

5 that , in a crisis, prospective opponents would be deterred from
testing our resolve . Allied concern about ~he credibIlity of this
particular threat has been evident for more than a decade . In
any event , the actuality of such a response would be utter folly

S except where our own or allied cities were attacked.

5 37
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S Today, such a .....ssive retaliation against cities , in response
S to anything less than an all—out attack on the U.S. and its cities, 

-

~

appears less and less credible . Yet as pointed out ab ove , deter—
ret-tce can fail in many ways . What we need is a series of

S measured responses co aggression which bear some relation to
the provoca tion , have prospects of terminating hostilities before

S 

- 
general nuclear war breaks out , and leave some possibility for

S restoring deterrence . It has been this problem of not having S

S sufficien t options between x~assive response and doing nothing ,
as the Soviets built up their strategic forc es , that has prompted
the Presiden t ’s concerns and those of our Allies .

Threats agains t allied forces , to the extent that they could
be de ter red by the prospect of nuclear retaliation , d-~ and both
more limited responses than destroying cities and advanced planning
tailored to such lesser responses. Nuclear threats to our strategic
forces , whether limited or large—s cale, migh t well call fo r an
option to respond in kind against the attacker ’s military forces .
In other words , to be credible , and hence effect ive over the S

ran g of possible contingencies , deterrence must rest on many
optiu~is and on a spectrum of capabilities (within the constraints

S of SALT) to support these options. Certainly such co~,~ lex matter s
as respo~se options cannot be left  hanging until a crisis. They

S must be thought through beforehand. ~(oreover , appropriate sensors
S to assist in determining the nature of the attack, and adequately
S 

responsive command—control arrangements , must also be available.
And a venturesome opponen t mus t know that we have all of these
capabili ties. 

S

• Flexi’ ility of response is also essential because , despite
S 

- our bes t efforts , we cannot guarantee that deterrence will neve r
S * fail; nor can we forecast the situations that would cause it

S to fail. Accidents and unauthorized acts could occur , especially S

if nuclear p rolifera t ion shou ld increase. Conventional conflicts S

could escalaL . into nuclear exchanges; indeed , some observers
S believe that t1~is is precisely what would happen should a major

war break out in Europe . Ill—informed or corn ere d and desperate
S leaders migh t challenge us to a nuclear test of wills . We cannot

even totally preclude the massive surprise attack on our forces
which we use to test ‘the design of our second—strike forces ,

S although I regard the probability of such an attack as close tc~
zero under existing conditions. To the extent that we have selec ive

- response options —— smaller and more precise ly focused than ~n the S

pas t —— we should be able to deter such challenges . But if deter—
rence fails , we may be able to bring all but the lat~;est r Lear
conflicts to a rapid conclusion before cities are struck . damage ~~~ 

S -
S

may thus be limited and further escalation avoided. S
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I should point out in this connection that the critics of
options cannot have the argument both ways . If the nuclear 

S

S balance is no longer delicat e and if substantial force asymmetries
p .  are quite tolerable , t hen the kinds of changes I have been discus—

sing here will neither perturb the balance nor stimulate an arms
race. If, on the other hand , asy=etries do matter (despite the
existence of some highly survivable forces) , then the critics
themselves should consider seriously what responses we should S

make to the major programs that the Soviets currently have under—
way to exploit their advantages in numbers of missiles and payload.
Whichever argument the critics prefer , they should recognize that : 

S

— inertia is hardly an appropria te policy for the United
States in these vital areas ; -

C — we have had same large—scale pre—planned options other 
S

than attacking cities for many years , despi te the S

rhetoric of assured destruction ; S S

— adding more selective , relatively small—scale options
1 is not necessarily synonymous with adding forces , even

though we may wish to change their mix and improve
our command , control , and communications .

However strong in principle the case for selective options, S

• several questions ab out it remain. What kinds of options are
feasible? To what extent would their collateral effects be S

distinguishable from those of attac1~s delib erately aimed at S
cities? And what are their implications for the future size
and composition of our strategic forces and hence for ot~ srms
control objectives in this realm?

Many of the factors bearing on these questions wtl l become
more evident later in this statement. It is worth stressing at
this point , however , that targets for nuclear weapons may include S

not only cities and silos, but also airfields , many other types
of military ins tallations , and a variety of other importan t

• assets that are not necessarily collocated wi th urban populations.
We already have a long list of such possible targets; now we are

I grouping them into operational plans which would be more responsive
to the range of challenges that might face us. To the extente necessary,  we are retargeting our forces accordingly.

Which among these options we might choose in a crisis would
depend on the nature of an enemy ’s attack and on his objectives.
Many types of targets can be pre—progr an~ ed as options — cities, S

other targets of value , military ins ta lla tions of many different
kinds , soft strategic tar gets , hard strategic targets. A number

39
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of so—called counterforce targets , such as ai rfields , are quite
soft and can be destroyed without pinpoint accuracy. The fact
that we are able to knock out these targets —— coun terforce S

S though it may be — does not appear to be the subject of much
concern.

In some circums tances , however , a se t of hard targets might
be the mos t appropriate objective for  our retaliation , and this I

S 

S realize is a subject fraught with great emotion. Even so , severa l
points about it need to be made.

— The destruction of a hardened target is not simp ly a
function of accuracy ; it results from the combined
effects of accuracy , nuclear yield , and the number of
warheads applied to the t arget.

— Both the United States and the Soviet Union already have 
S

the necessary combinations of accuracy , yield , and numbers - 
S

in their missile forces to provide them wi th some hard— S

t arget—kill capability , but it is not a particularly
efficient capability .

— Neithe r the United States nor the Soviet Union now has a
S disarming firs t strike capability , nor are they in any

posi tion to acquire such a capability in the foreseeable
future , since each side has large numbers of strategic
offensive syste ms that ’remain untargetab le by the other

S 
- 

- side . Moreove r, the ABM Trea ty forecloses a defense
• - against missiles . As I have already noted in public:

“The Sovie ts , under the Interim Offensive Agreement ,
are allowed 62 submari nes and 950 SLBM launchers. In
addi tion , they have many other nuclear forces . Any
reasonable calculation would demonstrate , I believe,
that it is not possible for us even to begin to

S 

eliminate the city—destruction potential embodied
in their ICBMs , let alone their SLBM force .”

S The moral of all this is ,that we should not single out
accuracy as some sort of unilateral or key culprit in the hard—

-
~ target—kill controversy . To the extent that we want to minimize

unintended civilian damage from attacks on even sof t targets ,
S as I believe we should , we will want to emphasize high accuracy,

low y ields , and airburs t weapons . 
- 

S

• 
To enhance deterrence , we may also want a more efficient

hard— target—kill capability than we now possess~ both to threaten
specialized sets of targets (possibly of conceru to allies) with 

S

a greater economy of force , and to make it clear to a potential

L ~~~~~~~~~~~~~~~~ 55~~_ 5 5 ~~~5
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enemy that he cannot proceed with impunity to jeopardize our own 5

system of hard targets .

Thus, the real issue is how much hard—target—kill capability
we need , rather than the development of new combinations of accuracy
and yield per se. Resolution of the quantitative issue , as I will
discus s later , depends directly on the further evolution of the S

Soviet strategic offens ive forces and on progress in the current
S 

phase of the Strategic Arias Limitation Talks . S

In the meantime, I would be remiss if I did not recommend S

S further research and development on both better accuracy and
improved yield—to--weight ratios in our warheads. Both are
essential whether we decide primarily on high accuracy and low
yields or whether we move toward an improved accuracy—yield
combination for a more efficient hard—target—kill capability

S 

than we now- deploy in our missiles and bombers . Whichever way
we go, we have more need than the Soviets for increased accuracy S

because of our constrained payloads and low—yield NIRVs which S

have resulted fro m our lower missile throw—weights. 
S 

-

With a reserve cap ability for threatening urb an—industrial r
targets , with offensive systems capable of increased flexibility

S and discrimination in targeting , and with concomitan t improvements
S 

J 
in sensors , surveillance, and command—control , we could implement S

response options that cause far less civilian damage than would S

now be the case. For those who consider such changes pote ntially S

destabilizing because of their feat that the options might be
used, let me emphasize that without substantially more of an
effort in other directions than we have any intention of proposing , S

there is simply no possibility of reducing civilian damage from S

a large—scale nuclear exchange sufficientl y to make it a tempting
prospect for any sane leader. But that is not what we a!e talking S

about here . At the present time , we are acquiring selective and
discriminating options that are intended to deter another power 5

S from exercising any form of nuclear pressure. Simultaneou sly,
~~ I shall discuss later , we and our allies are i-aproving our
general purpose forces precise ly so as to raise th e threshold
against the use of any nuclear forces.

5. Separabili ty of Targeting Doctrine and Sizing of Forces

The evolution in targeting doctrine is quite separable from ,
and need not affect the sizing of the strategic forces . It is
quite feasible to have the foregoing options within the limits
set by the ABM Treaty and the Interim Agreement on offensive 

S

forces . What is more , none of the options we are adopting and S
none of the pro gra m we are proposing for research and development

S 
• S

‘ I
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S - need preclude further mutually agreed constraints on or reductions 
Sin s t rategic offensive systems through SALT. If the Soviets are

prepare’d to reduce these arsenals in an equitab le fashion , we are
prepared to accommodate them . In fact , I can say that we would

S join in such an effort with enthusiasrn and alacrity .

To stress changes in targeting doctrine and new options does
not mean radical departures from pas t practice . Nor does it imply
any possibility of acquiring a first strike disarming capability.
As I have repeatedly stated , both the United States and the Soviet S

Union now have and will continue to have large , invulnerable
second—strike forces. If both powers continue to behave intelli-
gently and perceptively , the likelihood that they would unleash
the strategic forces is so low that it approaches zero . We are
determir~ed , nonetheless, to have credible responses ~it hand for
any nuclear contingency that might arise and to maintain the clear

S ability to prevent any potential enemy from achieving objectives
. against us tha t he might consider meaningful.  The availability
of carefully tailored , pre—planned options will contribute to that
end. They do not invite nuclear war; they discourage it.

I repeat~ we are eager to begin a reduction of the strategic
forces by mu tual agreement and on terms of parity. That is our
first preference. We would be quite content if both the United

S 

States and the Soviet Union avoided the acqui’~ition of majorcounterforce capabilities. But we are troubled by Soviet weapons
momentum , and we simply cannot ignore the prospect of a growing dis—
parity between the two maj or nuclear powers . We do not propose to -‘let an opponent threaten a major component of our forces without
our being able to pose a comparable threat . We do not propose S

to let an enemy put us in a position where we are left with no
more than a capabil Ity to hold his cities hostage af ter  the f i r s t
phase of a nuclear confl ict . And certainly we do not propose to
see an enemy threaten one or more of our allies with his nuclear

S capabilities in the expectation that  we would lack the flexibility
and resolve to s tr ike back at his assets (and tnose of any countries S

supporting the threat ) in such a way as to make his effort both
high in cost and ultimately, unsuccessful.

Bow we proceed on these counts will  depend on the USSR.
But I do not believe that we can any longe r delay putting our
potential countermeasures into research and development. The
Soviets must be under no illusion about our determination to
proceed with whatever responses their actions may require . S

And if we undertake the programs that I shall discuss later, the
• prospec ts for misunderstanding should be low . Nore sensible S

arrangements for both parties may then be feasible .
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S

DEFINITION

• TIME SEQUENCED EXCHANGES S

• MILITARY TARGETS ONLY (UP TO NOW EMPHASIS ON SILOS) S

• NO LIMITED COUNTERVALUE ATTACK

• THREAT/EXECUTION OF ALL-OUT CV LAST MOVE
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. 

I 

-

RATIONALE 5 
0

• STAGED INSTEAD OF ALL-OUT COUNTERFORCE ATTACKS MOTIVATED
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S
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S
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FEATURES OF MUSTEX MODEL (U)

• STRIKES ARE COUNTERFORCE S

• EVALUATION IS OF COUNTERVALUE POTENTIAL AT EACH STAGE
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I~*4s/SLBMs /ABMs (AREA & TEPi4ThAL) 
S

BEING ADAPTED TO:

* ALCMS/SLCMs
SS ~

* SRAMs/SCADs . 1
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MUSTEX - THE CONCEPT (U)

• MUSTEX COMPUTES OPIIMAL & MUTUALLY ENFORCEABLE FORCE

ALLOCATION AT EACH STAGE OF WAR.

• DETERMINES STOPPING POINT. i.e.. NO. OF STAGES & RELATED C.V.

DAMAGE POTENTIAL FOR BOTH SIDES--NO LAND-BASED C.F. TGTs.

• SUCCESS OF WAR OUTCOME MEASURED IN TERMS OF DIFFERENTIAL

COUNTERVA ..UE P)TENTIAL AVAILABLE AT THE CONCLUSION OF

COUNTERFORCE EXCHANGES (ZN1TZATOR 1S OBJECTIVE TO flAXINIZE

THIS DIFFERENCE , RETALIATOR TO MINIMIZE).
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EXCERPT FROM AN UNFINISHED STUDY OF STRATEGIC BALANCE

It is notable that the Nash bargaining game provides a simple and

intuitively attractive explanation of a paradox in wartime behavior. As

many thoughtful people have observed, the real interests of two nations 
S

at var are not all directly opposed. The parties to the conflict have

some interests in coa-wjon (for example, both could be better off with a

peaceful settlement .or a less destructive war). Ne,ertl~eless, once a war

has started both sides act almost as if their interests were directly

opposed. They focus their attenti in almost ~~clustve1y on the “winning

4 5 
. 

S

- 
.

5 

• 
S

S 
• 

Barçii.~,ng tine 
S

5 3 .•
t 

S I -

•
~~~~~~ 

5 5

‘ S

I S 
‘S

S . S

- Pos~ibtt
Po~n s  

~~~~~~~~ • 
S - - 

S

• 
5
~~~~~~~~~~~~~~~~~ S 

5

- • 5 
5

• 
Negative —

~~ 
— P.siti,t. S 

S

• Payoff to Pit7.. A

PIgure 5. An Illustrative Came with Small (Lisited ) Positive
- Payoffs 

• 

S 
S

~~~~~~~~~~~~~~~~ 

6

S 5 5 S 55

~ 



- . 5  
~~~~~~~~~~ S S S S  ~~~~~~~~~~~~~~~~~~~~~~~~ — 

-

___ .5 s S 5 ~~~~ -~~~~~~~ ~ S S
- .5

• TTT~~TT~TTT~~~~TTT T
the. war” objective .--According to comoon sense , the most effective way to

win a war is to hurt the opponent more than he can hurt you , i.e., to act
- as if the war has a zero—sum payoff in which the opponent ’s loss is your 

S

gain. The Nash theory provides a mathematical explanation showing why S
such arrange behavior is in fact a rational combat strategy. In reality,

moat wars (with a few notable exceptions) are actually limited wars that

are fought within the bound s of certain mutuall y accepted ground rules ,

S e.g., medieval respect for holy days and holy places , recognition of “open -

cities” in World War I, politica l limitations .~pplied by the U.S. in Korea SS 
and South Vietnam , and the non—use of nuclear weapon s in recent limited

wars (although threats were made by the U.S. to hasten the Korean Armistice

S 
— Ref. 4). The bound s defined by such conventions notwithstanding , nations
‘at war in general tend to act as if the conflict had a zero—sum payoff .

S 5 5 1

To adapt the Nash bargaining theory realistically to the LSO concept :1
we must give consideration to the types of ,conventions applicable to LsO

activities that nay limit potential escaittion. Two such conventions
have already been mentioned , Firs t, the ultimate counrervalu . strike nay S

be withheld so that it can continue to serve as a threat. Second , LSO S

missions may be structured to minimiz, or limit collateral damage . Both

of these limits are obviously advantageous if observed by both sides , but

it is probably more important tha t they are also called for on each side
simply as a mat ter  of optimal play in the bargaining game . Collateral
fatalities tend to dilute the bargaining utility of LSO. If either side

were to do really serious countervalue damage to the other during the

course of an LSO exchange he would not only increase the risk of escala—

- tory response (possible countervalue) but he would also reduce the magni—

tud e of his own deterren t threat .* S S S

S . 5 5

S*
The effect of such premature counter-value damage is essentially equivalent
to the killing of hostages . If fever hostages remain, their deterrent S

S value may be lover . S

- 
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APPENDIX B

MEASURES OF OVERALL BALANCE/MILITARY SUFFICIENCY/DIPLOMATIC
SUFFICIENCY/RELATIVE STRENGTHS

0 Definitions:

- Military sufficiency is maintenance of a posture capable
of coping with a nuclear attack and coming out better or

S no worse than the attacker. Its formal definition when S

promulgated included four aspects : deterrence , avoidance
of posing an incentive to attack in a crisis , assurance
that dam age at least as heavy or heavier could be inflicted
in response, and limitation of damage from accidental or
small attacks to a low level.

— Diplomatic sufficiency is maintenance of a posture that
will not be perceived by either side or third parties as
inferior and thus calling for concessions to the wil l of
the other. Current U.S. declaration3 call for rough
equivalency (formerly “essential equivalence”) as the
requisite. There are varying interpretations of how these
are measured. S

- 
— The strategic balance is some sort of aggregated relation-

S ship between measures on each side that connotes overall
S relative advantage or equality. This writer prefers to

define it as having two parts. S

—- Military balance indicating~
S I 00 Absolute deterrence - ~ ow well assured is each side

S 
that it can retaliate if attacked with a devastating

H blow .

00 Relative prospective outcome — how would relative S

power and influence stack up after nuclear hostilities .

—- Diplomatic balance — the military balance perceived by
S each side and third parties , including :

00 Relative deterrence - how provocative can one side
be before the other is driven to attack .

° Comment

t - The military and diplomatic aspects interact. Deterrence
is a political reaction to relative prospective military
outcomes , as are other coercive dip lomatic pressures .

S B-l 
-
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- Perceptions of the military balance:

-— May not be realistic or shared.

-— Are arbitrary and subject to fashion and bias

—— Will tend to rely on simple measures

—— Are important

— It is a legitimate exercise to try to influence these
perceptions. S

Toward realistic assessment of military factors. 
S

- S -— Away from biasses that excerbate instabilities .

— There is a paradox inherent in the demands of current
negotiating strategy on both sides to demonstrate a
unilateral disadvantage that calls for compensation .
This conflicts with the objective to demonstrate relative
advantage for diplomatic purposes .

- Once the negotiating purposes are served the two sides will
presumably be eager to minimize the impact of the factors
they have overemphasized. Both as a service to them and to
objective public appreciation of the balance, the assessment
should scrupulously avoid emphasis on publicly emphasized
measures beyond their demonstrable mili tary significance.

S — Most important aspects of military sufficiency are discussed
S in Appendix A. The relevance of individual quantifiable

numbers to relative strengths are shown to differ be tween
the sides and involve contradictions that make invidious
comparison of many static measures irrelevant to the

S balance of strengths. This is demonstrably the case f or
those measures currently highlighted .

S — These are, for the U.S. side:

—— ICBM throwweight (2 or 4 to 1)

—— ICBM silos (1.5 to 1)

—— SLBM (agreed in 1972) 950 to 710

S —— SSBN (agreed in 1972) 65 to 42

I C
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- The Soviet claims of inequity in U.S. favor include:

-- Forward basing of strategic SSBN .

—- Deployment of aircraft carriers and submarines within S

S range of Soviet targets. S

S -— Forward deployment of weapons on allied territory.

— It would more closely reflect the military prospects to
identify the relative ICBM balance as one which enhances
relative counterforce potential (once guidance accuracy
reaches maturity) in favor of the U.S., since ths Soviets
have a much greater fraction of total throwweight and
weapons in targetable systems . S

- It would similarly be realistic to acknowledge that SLBM
and other mobile system deployment by either side is a
contribution to stability and, in this respect at least, -

is a benefit to both.

History S

- The notion of U.S. strategic superiority as a diplomatic
strength dates from the first A—bomb . S

- Since the advent of Soviet second strike capability the
question of how far such an advantage could be pushed has
always been a subject of controversy . However , public
interpretation of U .S. superiority as a strength confirmed 

‘S

it as an element of U.S. status quite aside from military
realities.

— McNamara’s finding that damage limiting was infeasible and
S that deterrence rather than superiority took priority was S

made in a context that suggested no insurmountable challenge
to U.S. retaining superiority . S

— u.s. “ fa i lu re” to keep pace with the Soviet buildup
S was a considered policy grounded in a judgment that
• a sufficiently well hedged response capability was enough .

This objective rather than retaining “superiority ” governed
acquisition policy (as distinguished from employment plans ).

- In 1969 , the new Nixon administration reconfirmed these
judgments . The declaratory “ sufficiency” objective enlarged I
on McN axnara ’s deterrent to include more specifics . The
emphatic stress on survivability of MINUTEMAN in the ABM -

debates interpreted Soviet momentum as a threat to second 
S 

-

strike capability , not to “superiority .”

(
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It was developments in SALT that brought numerical
superiority back into the public consciousness as an

S element of advantage . This was inevitable because it
S was fruit less to negotiate about aspects of forces that

were not observable and verifiable by acceptable (national)
means . Under this constraint the negotiable agenda in-
corporated controls progressively less relevant to actual
military strengths. As negotiations converged on agreement
public awareness gave political prominence to perceived
inequities in these ar t i f icial  measures.

0 Measures of the overall balance and of SSBN contribution

— There are two phases required for cogent appraisal of the
overall military balance . These use measures in a different
way .

-- Test the likelihood of one or the other side achieving
full damage limiting capability that could dominate the S

balance .

-— Measurement (in the absence of dominance) of relative
capabilities to coerce advantageous outcomes . Significant
advantage requires limiting hostilities short of the full
mutually suicidal exchange. Advantage to one side is
not the inverse of disadvantage to the other.

— A f i r s t  or second strike damage limiting capability , if
enjoyed by one of the two sides , would dominate the balance . S

S - —— A first strike damage limiti:.g capability on both sides Iwould be highly unstable sir ~e the advantage would 5 •~1accrue to the initiator. Each side , recognizing this ,
would fear preemption by the other.

—— The precautionary check for dominance involves a complex
of factors . Damage limiting requires that at least the
following must each occur : 

4
0 0  Missile accuracy for disarming ICBM.

A breakthrough converting ASW from attritive ~to an Se ffective preemptive form and/or a successful~ break—out from ABM treaty constraints on defense.
0 0  Effective bomber preemption or defense. \
0 0  Effec t ive  civil defense.

o o  F ilure of the other side to d ivers i fy  su f f i c ie~ntly
Lo circumvent these measures. S
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-- Measures involved are largely qualitative and defensive .
So far as offensive systems are concerned they rely
rather more on qualitative weaknesses exhibited by the

I opponent than own offensive strengths .

— Restraint and a flexible response strategy designed to 
S

induce termination of hostilities short of the countervalue
exchange may be more effective potentially than active or

J defensive damage limitation. A posture which invites attack
so heavy as to make restraint unrecognizable will foreclose
a strategy of restraint.

- Measures of relative strength in the absence of dominance
include considerations of:

-- Flexible response capability derives primarily from three
• force characteristics :

°° Absence of counterforce vulnerability so conspicuous
as to invite escalation beyond control.

~~ ° Er~during survival of an indomitable countervalue
force of adequate size.

0 0  Survivable C3 of adequate capacity .

-- Additional qualitative characteristics , especially
flexible weapons for  condign response, significantly
reinforce the primary strengths.

Recommended measures

S — Measures indicating relative strengths are illustrated in
Annex A.

-- Relative weapons/EMT in targetable basing modes ,
qualified by time phasing of opposing hard target kill S

acquisition — measure of escalatory incentive .

-— Non—targetable counterforce capability (accurate weapons S

scaled to opposing target counts) — measure of 
S

escalatory disincentive.
S 

-— Withheld countervalue non-targetable , and otherwise
survivable (against attrition threats ) EMT/weapons -
measure of transattack deterrence and negotiating
leverage. 

- S

Annex B illustrates the more conventional direct comparisons
which impact only peripherally on the overall balance . 5 f
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ANNEX B-l

EXAMPLE OF PROPOSED MEASURE OF MILI’I~ARY BALANCE

S The following table, Table 1, summarizes data from Table 1-A
of the IISS Military Balance 1975—1976:

TABLE I

1975 Postures (IISS MIL BALANCE)

Strategic Nuclear Delivery
Vehicles (SNDV )

USSR

MLBM 299
ICBM(s) 1054 1318
Bombers 432 135
SLBM 656 724

Total 2142 2477

The capabilities of these weapons measured in number of weapons
and EMT are summarized in Table II. This required sou~e external
sources and assumptions to fill in gaps in the data , No -

~~~

S informed judgment was used - the first number discovered in a

literature search was adopted. An arbitrary 80% of inventory

bombers and SLBM were counted as on-line and loaded .

TABLE II

1975 Postures : Force Measures by Components

WEAPONS EMT

S 

US USSR US USSR 
S

MLBM 300 1400
S ICBM(s)  2100 1600 1200 2000

Bombers 2500 300 2100 300 H
SLBM 3400 600 600 700

8000 2800 3900 4400

Table II illustrates two significant measures of capability 
S

S disc-.issed elsewhere . Weapon numbers are a reasonable measure of

~~~S

S

~
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military coverage, while ENT is a good indicator of target value
$ for counterforce attack. The U.S. weapons advantage illustrated

has been used publicly as a claim of U.S. superiority and
probably influences Soviet eagerness to get on with MIRV deploy-
ment. Relative emphasis on basing modes is also illustrated. By
either measure, the Soviets have over two—thirds of their capability
in ICBM , the U.S. has over two—thirds in bombers and SLBM.

Table III provides the basis for assessing these measures as
elements of the military balance: Targetable ENT or weapons at
risk comprise an incentive to acquire target—kill capability and!
or escalate to a disarming attack; conditionally targetable , an
incentive to strike without warning ;and non—targetable , the
component that provides capability for flexible response if the 

S

other components do not comprise too strong an escalatory incentive. S
In this table, values are given in hundreds to deeznphasize small S

differences and accentuate the major ones. An arbitrary division
of on—line bombers and SLBM into alert and non-alert categories
is used. Both sides are credited with 40% of bombers and 2/3 of
deployed SLBM on alert or at sea ,! ! with the remainder capable S

of being generated on strategic warning . This was used in full
awareness of its inapplicability to the USSR in default  of suitable
estimates . None could be found in materials at hand . It is
adequate for illustrative purposes.

Currently, as of 1975, the lack of hard target kill potential
on both sides limits counterforce vulnerability to the conditionally
targetable component. This is shown somewhat larger for the U.S.
than the Soviets because of relative emphasis on EMT in bombers

S and weapons in POSEIDON . This , however , represents relative
advance in U.S. precautions for the advent of capability against ‘S. S

ICBM.

As an indicator of potential trends, Table IV illustrates the S

extrapolation the current programs of both sides to one possible
implementation_1 of the terms of the Vladivostok accord . S

1/ Quanbeck , op cit p. 34 and, Polxnar op cit p. 103 note 42.

2/ The U.S. is postulated to deploy the 240 B—l which have been
proposed and to dep loy enough TRIDENT to f i l l  out the quota
of 1320 MIRVs. B—52s are assumed to phase down to stay within
the 2400 overall SNDV limit. The Soviets are postulated to fill
their 300 MLBM silos with the MIRVed SS—l 8, to make up the
remainder of their 1320 quota with SS—l9 and to fulfill their
interim agreement quota of 950 SLBM. Soviet ICBM are assumed
phased down as necessary to stay within the 2400 1ii~it. N umber
of weapons per booster is as in the IISS Tab le, with 6 and 8 MIRV
in the SS-19/18 and TRIDENT assumed like POSEIDON . The sub-
stitution of B-i for about half  of the B-52s is assumed
(arbitrari’y) to add 50% to the total bomber loading and raise
average alert rate of the B— l/B-52 force to 50 %.
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In th~ s example , the U.S. fills out its MIRV quota with TRIDENT
while the Soviets use silo—based SS-l8 and 19. EMT are not

S calculated since data on yields of the new systems are lacking .

TABLE IV

Postulated Force Postures Augmented
to 2400 (1320 NIRV)

SNDV WEAPONS
US USSR US US SR

MLBM 300 2300
ICBM(s) 1054 1015 2100 6400
Bombers 416 135 3800 300
SLBM 930 950 6300 800

2400 2400 12200 9800

Table V illustrates the breakdown of this potential posture
into military categories. The U.S .  with almost as many weapons
in non-targetable or conditionally targetable modes as the Soviets

S have targetable is in a much more flexible position than the Soviet
force. The U.S. could ride out even a 100 percent disarming S

attack against ICBM and have 50-80% of its weapons survive.

If the Soviets fail to achieve all-out damage limitation and the
U.S.  balances Soviet ICBM accuracy developments with accuracies in
non—targetable systems (SLBM, cruise missiles, bombers) the Soviets
have only fire—on-warning as an alternative to an all-out attack ,
either f irst  or second strike, with the U.S. forces then holding the

S 
initiative. Fire—on—warning is, to be sure, a valuable threat to
deter counterforce attack . A force which relies on this for
survival foregoes flexibility and disarms itself even if attacked ‘S

- 
, poorly. While the damage it does can be large, this is no advantage

if other available forces are sufficient. Heavy damage in an
automatic response can be a disadvantage i f  there might otherwise 

S

have been hope of terminating short of the a1l~-out countervalue
exchange .

S All of the above is conditional on the two premises noted :
absence of a full Soviet damage limitation posture and non—targetable S

S S
~ 

U.S. counterforce capability. The following possibilities could
turn the situation to Soviet advantage:

S 
- A Soviet extended damage limiting capability complementing S

counterforce attack.

-- ABM and/or preemptive ASW to circumvent the non-
targetabilitity of SSBN

7fl 
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S -— Impenetrable bomber defense and/or a sneak attack to S

get alert bombers before launch .

—- Effective civil defense. 1 :
- A U.S. posture that limited its hard target capability to

targetable systems. Since Soviet counterforce when
attainable is assumed constrained by fratricide, only 1000—
2000 weapons will be required, 10—20% of the total. If
destruction of 1/3 of U.S. weapons with 1/10 to 1/5 of theirs
also removed the U.S. second-strike counterforce threat to the

F other 80—90% of Soviet ICBM it might seem an attractive option
in a crisis.

TABLE V

S 

EMT Augxnen~ed to 2400/1320PER SNDV (H undreds ) WEAPONS (Hundreds )
S 

TGT US USSR~~ US USSR

Total 2400 2400 12,200 9800

Targetable

S 

MLBM 3—10 3 23
S ICBM 1—2 10 10 21 64

Total Targetable l0(.44) 13(.55) 21(.17) 87(.89)

Conditionally Targetable 
S

Bombers 20—50 2 1 19 2
SLBM 20—50 3 3 21 3

-
. 

Surprise Vulnerability 5(.22) 4(.17) 40(.33) 4(.05)
S 

Non-Targetable 
S

Bombers 2 1 19 1

N:n Targetable Total 8(.3:) 7(.2:) 6l(.::) 7(.07)
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APPENDIX C

STABILITY OVER TIME. REDUNDANCY, DIVERSITY

0 Definitions:

— Diversity is the number of alternative systems each of
- which is sufficiently different from the others to avoid

vulnerability to the same countermeasure .

- Assurance afforded by diversity is not objectively
-. quantifiable , but changes, whether assurance is increasing

S or diminishing, can be assessed.
o Comment:

- Military history abounds with instances of strateg ic
obsolescence as new weapons or tactics dominate situations

S where the old are found wanting.

- There are three types of such transition:

—— New tactics or modes of warfare that transcend.

—- Breakthroughs in firepower that supersede or outrange .

-— Countermeasures that defeat specific systems .

~ I — There is ample indication that no military measure or
system, however superior at a given juncture, is immune from
eventual obsolescence .

F — Whether or not a military power becomes a victim of such a
S development depends in large part on the resistance or
S 

acceptance of innovation in its military forces and
strategies.

~ 4

- One cogent measure of this characteristic of the military
force is the actual diversity maintained among systems in

S the posture. Tab A to Appendix C displays one analytical
procedure that attempts to trade diversity off against
capability to maximiz e assurance with respect to one
objective of a strategic mix.

- Another measure is the flexibility afforded by the posture
and the strategic policy to adapt strategy to circumstances
as they change (see Annex A-5).

L.~~~~~~-~-- - - --~-- ~~~~~~~~~~~~~~~~~~~~~~~ S 
--



5b9 DEPARTMENT OF DEFENSE WASHINGTON D C F/G 5/I
MEAS&mING THE STRATEGIC BALANCE . WORKING PAPERS FOR THE INTERWA——(TCOJ )
.AJN 76 A H CORDESMA’I

UNCLASSIFIED NI.

S

_ _

ir LMJH t~ULrIJ~~~~
_ 

_ _  

nil
_ 

_
_

BUU i



OF

P3 1369 .

O ~ ~I28 lI~2.5
I.

________________ ~~ IIIII~2
I 

~ 4 O

________ 

• IHH~ 
S

1.25 fllIIi~ QIH~
6

PESOL ~ T~~)N TE ST CHA RT

••4• ~~~ fl P I A S S  f • ‘4 . .OAR DS — 9 6 3  A



— - 
_ _ _

I

History :

- The availability of heavy bombers dictate the early
deployments of nuclear bombs later augmented modestly by
heavy carrier—based aircraft and cruise missiles.

— Early ballistic missiles also carried large throwweights.

- It was not until the late 50s when technology provided
weapons both in numbers and sizes small enough for carriage
on a variety of systems that the challenge to explore diverse

• basing schemes was met.

- During the late 50s and early 60s a wide variety of schemes
were proposed and some carried into various stages of
development and deployment - ~irlaunched (SKYBOLT) surface
ship (MINUTEMAN and POLARIS, Multilateral Force) barges
(ICBM) railroad (MM).

— In the mid to late 60s most alternatives were discontinued
under pressure of highly competitive cost/effectiveness
analyses favoring the selection of one “best” system and
discrediting “duplication.”

- The “well hedged mix” narrowed down in the late 60s to silo
based MINUTEMAN , bombers and SLBM, with candidates such as a
surface ship (BMS), land mobile ICBM and cruise missiles
(SCAD/ALCM/SLCM) held at very low levels of acceptance.

- In the late 60s with the advent of the threat to MINUTEMAN
as a publicly declared issue, the concept of the TRIAD was
introduced. This had the effect of inhibiting discussion
not only of trade-off s between central systems but also of

• new diverse elements.

o Applicability to the Strategic Balance and SLBM Contributions

• 
— The appropriate measure of diversity and of relative

• vulnerability to surprise is the following .

—— An accounting measuring how many differences among
systems exist that are distinct enough to imply
invulnerability all to the same counter; ballistic
missiles — cruise missiles — bombers ; silos — land
mobile — air mobile — sea mobile - submarine —
transportable/concealable; diverse models within types;

• nuclear-non nuclear submarine, off—road—rail mobile ; etc.

—- A series of proportions indicating the fraction of the
mix not relying on any single type of system or assumption
as to vulnerability .

—_ _  - 
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TAB A TO APPENDIX C

—

1972

Subj: Risk Model For Strategic Force Mix Assessment

End : (1) Draft Risk Model for Strategic Force Mix
Assessment

(2) Qu~antitative Examples

1. (U) The enclosures are submitted as of possible
interest. Its intent is to provide the minimum elaboration
on the conventional rationale of the “TRIAD” that will

• permit consideration of measures that preserve the benefits
of a mix of independent systems in the face of changing
circumstances. Lack of such elaboration has permitted
the conclusion that any tampering with the present mix
would destroy the benefits of redundancy and synergism.
The model described in the enclosure , using methods of
elementary mathematical statistics , is at least as valid •

and far more useful than the current TRIAD rationale. •

2. (U) The draft is rough and unrefined , there may be
• arithmet’~ical errors and there certainly will be disagreement

with the parameters arbitarily selected to illustrate . It
is hoped better inputs and further work may make it actually
useful.

3. (U) The rno~1el permits assessment using expected capability 
r

and capability under greater than expected threats, two
measures which are assessed frequently enough that more or
less agreed values can be documented . It manipulates these
numbers as if they were the mean and a multiple of t1~ie
standard deviation in a standard probability distribution.
The corresponding parameters of the total force mix can
thus be calculated.

.

, •

• 
• 

• .
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~~. 
(U) The first round of trial calculations (in enclosure (2))

supports the following tentative observations:

o Even usir.’7 optimistic survivability estimates ,
MINUTEMAN is relatively oversubscribed in the
context of a SALT ceiling: Almost any reasonable
substitute for some fraction of the 1000 ICBM
including one having exactly the same characteristics
•(except not threatened by the same threats) improves
the mix.

o Within a SALT ceiling equal to the present US
force level , substitution of more effective systems
would permit very large increases both in expected
force capability and in net assured delivery
capability . Both reductions and or increased
warfighting capability are feasible so long as
freedom to mix and to improve is preserved . 4

o We may not have enough independent candidate sys tems
to fulf ill this potentia1l. Unless we intend to
seek substantial reductions in SALT , the OSD guidance

~g diversification ought to be taken seriously .

• • 
I

I
I • 

•

,

-

.
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• Draft Model for Strategic Force Mix Assessment

1. Description:

Consider a strategic force component, one of several in

the overall mix:

The’fl delivery vehicles in its inventory are

• expected , for planning purposes to deliver a total

• of lie equivalent megatons on target. The net

• expectation, ~ is the product of yield , and expected

degradations from reliability, base loss, direct and

virtual (defense supp~ession) losses to defense , etc.

Another characteristic of the component is the

additional degradation that might be incurred if the

worst feasible threat were to eventuate. If the

• capability of this pessimistically degraded force is

we can define a parameter , Y’i~~ i4e

The premise of the model is that the mix as a

whole will have an expected delivery capability ,

and that against the worst combination Qf 
______r

H . threats, its assured capability would be4~~til:e -1”E 12~~t’7

~ 
j This formulation presuppcses that the greater

than expected degradation of each system d.S independent

of that suffered by the others in the mix. Since this

C’
• Enclosure (1) to Memo
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is unlikely to be the case, we incorporate a further
“rn---

consideration and restate the assured capability

In this expression the term expresses

• 
• 

the relationship between the degradation c~ f the

t~ and)’~ systems. For example, it could be negative

in case of bombers and ICBM to express “synergism.”

2. Validity:

If the expectations and worse—than expected probability

distributions were Gaussian , the model is exact - the assured

• level,/~ , for the force as a whole would correspond to a 
•

level of confidence represented by that entailed in dis—

counting the greater than expected threats to individual

systems. Since gaussian distributions are unlikely it can

only be an indicator. Moreover, if one wishes to manipulate

the force levels, (1. appreciably the model is too naive to

account for the (frequent) dependence of effectiveness per

• vehicle, C. on the numbers, saturation, for example.I
These limitations indicate caution. One application

• that is believed to be valid is to test whether there~ may

be benefits to assurance from changing the compositioi~ of

the mix. If, using accepted parameters , benefits are

indicated , and if parameters reevaluated prest pposing the

changed mix do not reverse this conclusion , there should

be a reasonable presumption that the change gave at least

the smaller of the two indicated improvements.

____________ 2 .



I Application to freedom to mix: replacement of one system
~~ ‘ 

~~~~hother:• a Iig,~’ ~ ftl 6~j(

After replacement of P7 vehicles withAeffectiveness e.
• and risk parameter Zt’out of a total of ?7,of another component

(with parameters ~~~~~ the assured effectiveness of the new
• 

mix will be /~ E0 -,- (~ -€,) r’ —

• Where E~ and V0 are the corresponding overall effectiveness

and greater than expected loss of the original mix. (The

iterative process noted in the prevLous paragraph permits

coVrelation to be left out if all we wish is a go-no-go

answer;it will be left out in this example for simplicity of

exposition.)
By manipulating the derivative with respect to YJ we can

find an expression for a provisional optimum mix i~.’pr . which
(again repeating our caveat) deserves interpretation as a

good candidate place to stop and reevaluate whether assumptions

have been significantly changed. The value at this point may

also b~ a useful indicator of whether there is enough potential

• in the change ~o justify beginning the process a~ all. This

provisional optimum level has the value

;? i~~~— {~
) + (e-~i) 1 I J

Inspection of this expression permits some interesting

generalizations:

— The optimum number displaced is by no mean~
necessarily 100% (as is the usual conclusion from

simple expected value models).

=
9r
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• 

~~

• 

•

.1 
• 

— The number increases with diminished variability

of the new system, with increased effectiveness, and

• with increased number of the old system already deployed.

— Even a less effective system is a candidate if the

loss,e-’, is not too serious.

— The ~eight given to effectiveness , i.e. whether• I
all should be replaced by a more effective system or

none by a less effective one increases with increased

overall mix variability and can, be dominated by the

question whether (~-~, )  <IT + 11

At some poink~ before these become equal, the

optimum mix is a complete replacement or none at all;

depending on whether e is larger or smaller than e~.

4. Extension: -

.

A somewhat more generalized ’model can be forrntilated on

the same basis as that above to test the sensitivity of the

mix to specifi’c characteristics that different elements

in the mix may have in ccmincn , and which may invite counter-

measures. The use by two separate missile systems of a

• particular penetration aid , weapon design , etc. or the use

by all sea-based systems of nuclear propulsion are examples.

Instead of our estimate,1P, of the greater than expected

• loss to a specific element in the mix , we define a ~~rameter ,

£4), as the corresponding loss to systems relying upon the

characteristic, ~~~~. Instead of our measure,/~ , of the number

C of vehicles we substitute a term~~~ which evaluates the
• •

• contribution to the mix as a whole of all systems having

aracteristic. 
• • 

9
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The overall mix will have a greater than expected loss

parameter which can be evaluated as y~
for example where the cháxacteristic is üniquè to a component

with r? units, ~~~~~ and if all characteristics that lead to

possible threats are accounted for, the variability rwi i.l

equal the sum of their paraineters,& , and

for the characteristics of this component will equal M~~~

which is the same term used in the .more special application

above. •

By analogy , also, to the treatment., above, of correlation

between greater than expected threats, a ~~~~~~~~~~~~~~~~ can be

accounted for.

The great difficulty in such an extension is evaluating

parameters acceptably , since unlike the greater than expected

threats the literature of current assessment is not couched

in apjropriate terms. There may, however, be some useful

applications t~esting sensitivity where gross approximations

are adequate.

I
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Quantitative Examples

1. Table 1 shows tentative values of parameters for the present

strategic mix and several candidates for replacement. The

values are selected arbitrarily to correspond with a time in the

future when the expected contribution of the three elements in the

present TRIAD would be equal, and postulates plausible further

degradations in prelaunch survival and penetration capability .

Tab A illustrates details of how they were derived. Using these

inputs the following typical calculations can be made.

— The parameter for the force as it stands are

POL/POS 4 MM 4 Eon.bers

E~ TX , 3 ? - - / .�~-~~~4.5-~~ .~~C

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ /3 . 1
e- V~~ ~~~~~~~~~~

That is to say the n~~ ~5 currently equally balanceã

among the three components and the assured value , as

• ca~.cula tsd, is almost 400 equivalent megatons. Table 2

• illustrates this and other similar calculations using

samples including optimum substitutions of various kinds.

• — A test can be made of the existing mi5~.ile mix

• by assuming 1650 MINUTE MAN or 1650 POLARIS/POSEIDON

and finding the optimum displacement of one by tl~e

other (assuming bombers held constant). The optimum

displacen.ent calculation yields a mix of 980 POLP.RIS/

POSEIDON and 670 MINUTEMAN. As shown , this is only
• •

e• 99
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- 
a slight improvement over the existing mix but is

- significantly better than a “DYAD” leaving one or

the other force out altogether. An excursion assuming

correlation~ih the form of joint POSEIDON /MINUTEMA N

vulnerability to ABM breakthrough led to an even

greater share of the mix al].oca~ed to POSEIDON .

— A test (5a) was made of substitution of

TRIDENT for MINUTEMAN. In this case the increased

net effectiveness so dorni.nated the calculation that

100% replacement was indicated. Since this

• calculation obviously violates the data (e.g.

synergism , etc.) it is included only for interest.

— A force of 250 TRIDENTS (about 10 boats) has

= the ,expected value of any one of our present force

components and seemed to be a good place to stop and

• look for alternatives. This force (Number 5ltin Table 2)
• 

• is a significant improvement over the present mix

• offering one quarter more expected value and half

again mcre assured value. The latter would be reduced

on reassessment to account for correlation between
POSEIDON and TRIDENT threats if the threat of a break-

through is weighed more heavily than the dilution of
t •
I the threat to POSEIDON by TRIDENT.

I * ( I )  =fl
*fr j4 (~uk 1~ SfC ~,&itiw, rg 4.t~~J frli ’f ~~~~~~ d /~*P~ d’l a1te~~s~# ii;6

~~~ 
~~~iii~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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- - - • — An exchange of B-]. for MINUTEMAN in the presence

of TRIDENT (entry 6a) did not dominate and fully replace

as did TRIDENT. It still led to a much larger than

programmed number of B—i and 6(b) assesses a 200 B-i

substitution.

2. At this iteration two tentative conclusions become

evident (pen~i~g checks t validatd the inputs and determine

whether correlations or other parameter dependencies may

interfere).

- Minuteman is a tempting candidate for replacement

by other systems - whatever we do seems to be an
• • improvement.

— In TRIDENT and B-i we have systems that are so

effective that failing very significant reductions

• in SALT we must look elsewhere to fill up our quota

without overcOminitxnent or extravagance.

3. (U) Two tentative excursions are tried in items 7 ard 8

r to meet this dilemma:

- A smaller bomber than B—i was arbitrarily postulated

to be identical in every characteristic excep~t 40% as

much payload and 40% less of this required for defen~e

suppression (because smaller target and more bombers).

An optimum substitution of these for MINUTEMAN gave

about the same number as B-i, not quite as much

expected value as this extravagant B-i force, but a

3 •
• _



• 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~ 

better force than that :imited to 200 B-i.

— Another arbitrary system, System X , was postulated.

this candidate was given all the characteristics of

• MINUTEMAN except only that it was assumed independent:

a new force not subject to the same threats. A sample

force mix utilizing somewhat fewer bombers than &~ vn 7

and thus having less expected delivery capability

• exhibits more assured capability owing to the increased

redundancy.

4. This excursion Ulustrates that even a system with

• 
• exceedingly poor cost/effectiveness credentials may in sorne

cases add to ~he value of an overall mix.

_ 1
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• Tabie i

POL1/POS MM B—52 TRIDENT B—].

It. (hundreds) 5.5 10 4.5

.38 .25 .56 1.0 .72 .46

• . 2 8  .21 . 5 2  . 6 0  . 6 3  . 4 0

. 0 8  . 0 4  • . 2 7  . 3 6  . 4 0  .16

• I

- I.

$
t

I •

— 

I 

.

I

Table 1 to Enclosure (2) to
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Table 2
• Sample Mix Calculations

• Operation Force Mix Evaluation

POL/POS MM 3-52 TRID B-]. Small L — 
tfV ~ 

/)

1. Present 6.5 10 4.5 0 0 0 7 .5  — 3 . 6  = 3.9
Mix

2. Land Based 0 16.5 4.5 6.6 — 4 . 0  — 2.6
• Only

3. Sea & 16.5 0 4.5 8.8 — 5 .2  = 3 . 4
Bombers

4. Opt Mix 9.8 6.7 4.5 7.9 — 3 . 9  = 4.0
• MM/POS

• 5La) 1 + all (6.5 0 4.5 7.5) 15.0 — 6.5 — 8.5
TRIDENT S •

for MM

5(b) 1 + 2.5 6.5 7.5 4.5 2.5 9.4 — 3.6 5.8 
•TRIDENTS - 

•
for MM

6(a) 1 + 6.5 5.9 0 2 .5  6.1 1.0.9 — 4,7 — 7.2 
•

TRID +
Opt B-l

• 
- 6(b)  1 + E.~ 10 0 2.5 2.0 8.9 — 3.3 5.6

TRID +
B—i for
B-52

7. 6 + 6.5 5.9 0 2 .5  0 6. 1  9 . 3  — ~3 . 6  5 . 7

Small -
• Bomber -

for MM
I •

• 8. 7 ex— 6.5 3.5 0 2 5  0 5 94  — 3 .2  = 5 .9

• cept add * 3.5
SyRtem

_ _ _ _ _ _ _ _ _  - 

abie 2 to Encl ure (2
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TAB A
Tentative Parameters for Force Mix Calcu1atjor~s

- 

Sm a a lPOL/POs MM B-52/llj . TRIDENT B-i Bom~F • 6.5 10

• 
•

~~/ert  
• 

- • •

Pf5~~~ ,fa1~t) 1.0 .4 1.0 1.0 1.0 i .o

~~(Pc~~ ,f~ r~ir~j  1.0 1.0 .7 1.0 .9 .9 
-

•

_____________ - ________________________ 
-

e.. .38 .25 .56 1.0 .72 .4b

2 . 5  2 . 5  2 . 5  

•

• Worst Case Values

~~~~~~~ ;1~~(~~f) .5 .1 .4 .8 .6 .6
• 

I

• .5 .5 .1 
— 

.~~ .2 .2

.75 .875 .94  .6 .87 . 8 7

- 
. J2Q 

~~L/~i~ .28 .21 .52 .60 .63 .4~
.08 .04 .27 .36 .40 .j ~~~

I

S

I ~~~

- TAB A to Enclo~ure (2) to

10’-’
—  - ~~~~~~~~~~ - - ~~~
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T~~ AND TH E ST~~~iEGlC ~A LAN C~

by

Colonel Stanley D. Fair

III tn,~ Europea n nilitary balance , the Warsai~ Pac t has enjoyed an

advantage over NAT O in conventional force levels since the inception of

the Warsaw Treaty Organization . NATO has relied on nuc lea r  weapons to

offsetthi~ adv.~ntage : first , in the strategy of massive retaliation and
I

later , w i t h i n  the strategy of flexible response. In the strategy of massiv e

retaliation , tact ical nuclear weapons (TNW ) were considered to be an integral

part of the total nuclear power available to the Al liarce , with no deterrent

or defense role independent c~ US strategic nuclear forces. W i t h in  t~ . c

strateZy a~ flex ible response and under the conditions of strategic parity, 
- -

the deterrent and dcfense responsibilities of TNh’ havc increased in the

theater while the role of US strategic nuclear forces in the defense of

Europe has bean deenphasized . These doctrinal changes have tended to create

the impression that TNW and US strategic nuclear forces are separz’te arid

alrllost unrelated capabil~ ties
; the former being eons ~r cd  on ly  as a fsct3r

in the European military equation , and the ~iLter being limited to coinpsrisons

of T J ” / t J S S R  strateg i c nuclear forces.

I The thesis cf t h i s  p aper  is t h a t  ~~ U have an i~rpn~~t on the ove rnl i

stratc~ tc ba lance  because of d e t e r r e n t  ii~terrela tionship~ atid potential.

defense i:~tcrn~~tions anong NATO
’s theater n u c l ear  and c o nv e n t i on a l f o r -~

and US s:r~~tegi~. .Jt~~r f u rc e s .  D e sp i t e  ccr t - i~~rj d oc : ri r ~~l C f l~~ t~~~ , tS

1O

• •~~ -•~~~~~ - ~~~~~~~~~ 
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policy still does not preclude the first use of TNW b y NAT O ’s t h c a t er

nuclear forces in response to an overThelming conventional attack by th~

• Warsaw Pact. This threat helps to deter large—scale conventiona l aggressic:,

and if NATO should need to carry out the threat , the TN~ capability, backed

up by highly—survivable second—strike nuclear capabilities in Europe and

the United States , should deter both a preemptive nuclear strike and a

nuclear response by the Warsaw Pact. TNW lend stability to the stra:e~~ic

balance in peacetime , and if they are used early in wcr to compensate far

deficiencies in NATO ’s conventional defense capabilities , TNW have the

potential to tip the strategic balance in favor of the West.

EVOLUTION OF DOCTRINE

The Soviet Union reacted to the deployment of US tactical nuclear

weapons to Europe by concentrating its efforts on develcp~ ent of niSSiles

to suppor t an opposing theater nuclear capability. The success of the

Soviet Union in space technology in the late 1950’s and the evidence of

sizable Soviet theater nuclear forces opposite Western Europe in the early

1960’s prompted the US officials fn  advocate tha t NA T3 adop t  the strategy

of flexible response. Under this new strategy , fo rm a l l :.- adopted by N A TO

in 1967, the threat of an immediate and exclusive n u C l e a r  response to

ag~~essionwas to be replaced by the doctrine of graduated de terrence:

response to aggression would be in tie form and at the level appro’ria:~

for th~ situation . TNW would still be used to support strategic forces i-

general war , bu t the threat represented by Soviet tactical nuclear c abi .~~ti~~

- 2 
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re ( ;u ir, d taa: NATU ’s theater nu~ l~~ar forces be as~~1~~a~-~ add i  t i o : a l

deterrenc e and defense roles , lnde k endenl of US strate ic nuclear farces .

The new strate~ v of flexib le responst would also incrt -as~ the deterrent and

• defense respon sib ilities of NATO ’s conventional forces .

• According to hi rlan Cleveland , former US Ambassador to NATO , th.-:

strategy of flexible response confronted “the enemy with a credible threat

of escalation in response to any type of aggression belod the level of a

major nuclea r attack.” Thus , the  new strategy estab lished a th ~t r i na l

rela ti onsh ip  be tween tha t element of nilitary po~ E I representing a direct

response to the t y pe of aggression selected by the en~ : ;v and that element

of militar y power constituting an escalatory response. NATO ’s conv~ ntional

forces shared the deterrence of conventional aggression with ?P~ fO ’s theater

nuclear  f orces;  NATO ’s theater nuclear forces were linked to US strategic

nuclear forces to deter the enemy ’s use of nuclear weapclns in Europe. If

d e t e r r e nc e  of c o n v e n t i o n a l  aggression f a i l e d , NATO ’s c onv en t i o ~ nl  f o r c e s

were required to conduc t a resolute defense rather thn~. raerel y serve

in a tri pwire role. If the efforts of NATO ’s conventienal forces proved

to be inadequate , NATO ’s thea ter nuclear forces were to carry out t he  t h r e a t

of escalation. If the enemy responded with nuclear weapons or initiated

their use , N~tTO ’s theater nuclear forces were to d ef e n d , ani N.ATO leaders

- 
wc-rt~ to thre aten general war , in which , at that time , the Sovi et U r i n n

would have been at a disadvantage.

• 

•

~~~~~~

•
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• 
~eanwai1e , the Soviet Union was develop ing a strateg ic nuclear

capab ility, and France , as a result of disagreement with her NATO allies

over the strategy of flexible response , wi thdrew from military pat ticipa—

tion in the Alliance in 1966 and began also to develop an independent

strategic nuclea r capability . By 1969 it was apparent that the Soviet

Union was approaching rough parity in stra teg ic forces with the United

State~ and that concepts for the use of TNW which relied upon US strategic

superior ity would lack the degree of credibility they had enjoyed prev inus’iv .

President Nixon reacted to this fundamental change in the strategic balance

by questioning the single option for the use of US strategic forces under

the concept of assured destruction .2 He recogniz ed also tha t the grow th of

Soviet strateg ic forces had imp lica t ions for  the “relative role of strategic

nuc lear forces , conventional forces , and tactical nuclear w eap on s . ”3

The effec t of strategic parity on the deterrent and defense roles fec

NA TO ’s INk became evident in Apr il 1975 in a report to Congress by the

Secretary of Defense on The Theater Nuclear Force Posture in Europe. This

report acknowledged that “the threat of mutual annihilation limits the range

of hostile actions which can be deterred by strategic forces and places more

emphasis on the deterrent roles of theater nuclear and conventional forces. ’4

Although L’S strategic nuclear forces would continue to be coup led to the

deterrence of attacks on Europe , strategic parity would require that NATO ’s
•

theater nuclear and conventional forces shoulder more ot the deterrence

burden than in the past. Deterrence for NATO could no longer be based solel y

on the threat of e s c a l a t i o n  b u t  must  rel y also on the m ilitary capab ilitics

4

1O~ 0 -
~

- — • 
-



-
~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _

~ 
~~~~~~~ - • ~i —-

~~~~~~
-
~~~~~~~~~~~~~~ 

_ _ _

I

within the theater which a p r u d e n t  enemy would perceiv e as sufficient to

deny him his expectation of success. Because of strateg ic parit y, the

doctrina l emphasis within NATO ’s strategy of flexible response would be

on direct defense rather than on deliberate escalation .

The report on The Theater Nuclear Force Pos re n uro~e expl a ined also

that N.V1P relies on a mutually supporting mix of conventional , theater

nuclear , and strateg ic forces for deterrence and defense. The conventional

forces of the NATO Triad are to deter and defend against conventional

aggression . Theater nuclear forces deter and defend against theater nuclear

attacks ; help deter and , if necessary defend against conventional attack;

and help de ter conflict escalation. Strategic forces deter and defend in

general war , de ter conflict escalation , and reinforce theater nuclear forces

if needed . This reinforcement role could involve the execution of limited

strateg ic options by CS strategic forces in the defense of Europe. These

lim ited strategic options were described by the CS Secreatry of Defense

$ in March 1974 as part of the doctrine of flexible strategic response and

as “measured responses to aggression which bear some relations to the provo-

cation , have prospec ts of terminating hostilities before general nuclear

war breaks ou t , and leave some poss ibi l i ty for restoring deterrence. ”5
iTHE STRATEGIC BALANCE

In the overall strategic balance , a simp le numerical comparison of

capabilities will show an advantage for the Warsaw Pact in conventional

f o r c e s , an advantage for N~VrO in TNl~, and essenti ~1 eq uivalence in strategic 
•

5 ~~~~~~~~~~~~~~~~~~~
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nuclear systems . This type of presentation is mislead ing beca use r h o

large number of TNW deployed in Europe were accumulated to support the

earlier strategy of massive retaliation. The objective for using Nk

during that period was to destroy or defeat the invading Warsaw Fact

forces anJ to help restore the territorial integrity of the Alliance.

Within the strategy of flexible response and under the conditions of

stra tegic pari ty ,  the objective for using TN~ is “the termination of war

on terms acceptable to the United States and its allies at the lowest

feasible level of conflict. ”6 The current objective reflects an attempt

not onl y to avoid escalation but also to control the collateral effects

of using nuclear weapons in Europe.

This exercise of restraint is exhibited also in the concepts for t~ e

usi of TNW. If NATO should initiate the use of TNW , “firs t use sho-~lf

clearly l imit ed and de fens ive  in na ture , so as to reduce the risk cf ests-

la tion.  However , the attack should be delivered with sufficient sh~ ck

decisiveness to forcibly change the perceptions of ~P leaders and create a

s i tua t ion  conducive to negotiat ions . ”7 If the warsaw Pact should re the

f i r s t  to use nuclear weapons or respond to NATO ’s res t ra ined f i r s t  use ,

“e f f o r t s  would be made to control escalation . . . by a combination of

clearly perceivable l imits  on the NATO nuclear response and the t h r e at

more extensive strikes wi th  thea ter  and s t ra teg ic  forces  if the WP chocees

to escalate. ”8 This policy guidance on first and retaliatory uses ,f T~~

by NATO forces indicates clearly that NATO ’s numerical  advantage  over t h e

6 
.
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Wars~~ Pact lies more in t h e deterrent effec t of withheld capabilities than

in t he  o p e r a t i o n a l  e f f e c t  of p lanned uses .

This  is not  to say that NATO leaders  are ignor ing  the  r ea l i t i es  of

s t r a t eg i c  p a r i t y . The concepts fo r  f i r s t  and r e t a l i a t o r y  uses of TNW by

NATO do not r e y  on US s t r a t eg i c  n u c l e a r  s u p e r i o r i t y  ~ r depend solel y upon

the th r~ at of escalat ion . Rathe r , c u r r e n t  concepts  fo r  the use of TNW base

the i r  c r e d i b i l i t y  p r i m a r i l y  on h i g h l y — s u r v i v a b l e  second—st r ike  nuclear

capab i l i t i e s  located in Europe and the United States. These second—strik~

capab i l i t i e s  are  c u r r e n t ly l imited to s t r a t eg i c  nuclear systems , but e f f o r t s

are under way to reduce the vulnerability of NATO ’s d u a l — c a p a b l e  systems

to convent ional  and nuclear attack . NATO ’s “theater nuclear forces and

t he i r  e ssen t ia l  support (e.g., warheads , delivery systems , in telligence ,

command , control and communicat ions (C 3) ,  and logist ics)  must  be s u f f i c i e n t ly

s u r v i v a b l e  to have  c r ed ib l e  r e t a l i a t o r y  c a p a b i l i t y .”9

A skeptic might doubt that US strategic nuclear forces are still so

closely t ied to N A t O ’s theater nuclear forces and consider NATO’s i n — t h e a t e r  • I
s t r a teg ic  n u c l e a r  c apab i lit y  as a su r roga t e  for  US st r a t eg ic  nuclear f o r c e s .

N e v e r t h e l e s s , t he  provis ion for  l i m i t e d  st r a t e g i c  op t ions , which could be

execu ted  in s i t u a t ion s  shor t  of gene ra l  n u c l ear  war to r e in fo rce  NATO ’s

t h e a t e r  n uc l e a r  fo rces , couples  TNW and US s t r a t e g i c  n u c l e a r  forces  almost •~

as close as they  were under  the s t r a t e g y  of massive r~ taliation , The n~ ~—‘

r e l a t i o n s h ip merel y reverses their respective roles of the  1950’ s , w i t h

us strategic nuclea r fow now supporting the use f I in s t e a d  of v i c



-. -

on The Theater Nuclear Force Posture in Europe~ “SLBM ’s provide hi ghly-

survivable  means for s t r i k ing  WP air bases ir. response to WP nuc lear

attacks on NATO air bases.”°
This example also illus trates the lack of a clear division between

NATO’ s theater  nuclear and US strategic nuclear forces. NATO’s theater

nuclear forces now include on-station US Poseidon and UK fleet ballistic

missile submarines armed with US-supp lied Polaris missiles as well as

US F-ill and IJX Vulcan medium bombers ,11 among others . If France should

join in the military defense of Europe , NATO ’s theater nuclear forces would

be reinforced with “several fleet ballistic missile submarines , a number of

intermediate-range ballistic missiles, and bombers for strateg ic de livery

of nuclear warheads.”2 In the example cited above, the SLBM’s executing

the strikes on Warsaw Pact air bases could just as well have been launched

from a fleet ballistic submarine of NATO’s theater nuclear forces as from a

fleet ballistic submarine of US strategic nuclear forces .

An impor tant point concerning the strategic capabilities of NATO’s

theater nuclear forces is that their role in the strategic b ...lance must

not be viewed as limited to o f f se t t ing  the IR/MRBM launchers and medium

bombers dep loyed near the western border of the Soviet Union . This

perspective ignores the close deterrent interrelationships and potential .

defense interactions between the tactical and strategic capabilities of

8
/
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NAI O ’s trea~ er nuclear forces . The highly—survivable strateg ic capabilit ies

not . only lend cred ib i ii’ty to NATO ’s concep ts for the use of TNW , but t h e

- in—theater ability to execute deep i n t e r d i c t i o n  s t r i ke s  is also u s e f u l  in

t he event  the use of TNW Is not sufficient incentive for the Warsaw Pact to

terminate the war on terms acceptable to NATO.13 A si~-ilar point can be

made also for  US s t ra teg ic  nuclear capabil i t ies , whi ch could be used to

r e i n f o r c e  N A I Y s  theater  nuclear forces  wi th  limited strategic options .
- 

IMPL I CATIONS

The de t e r r en t  interre la t ionships  and po te r t i a l  defense  interact ions

between NATO ’s theater nuclear and conventional forces and US strategic

nuclear forces continue within the strategy of flexible response and under

the conditions of strateg ic parity. NATO ’s theater nuclear and US strategic

nuc lea r  forces share the responsibility for  de te r rence  of conflict escalation

~ I —
in Eu rope , these forces support  each other in general nuclear  war that  might

evolve f rom a war between NATO and the Warsaw Pact; and US s t r a t eg i c  nuclear

forces could be used to reinforce NATO ’s theater nuclear forces in situations

short of general nuc1ee~c war , assisting in the defense against nuclear attacks

by the Warsaw Pact. The growing offensive nuclear power of the Soviet Union

has created doubts that US strategic nuclear forces remain coupled to the

defense of Europe , but the doctrine as to the  ie terrence and de fense  roles

fo r these f or ces , especially the provision for  l imited s t r a t eg ic  op t ion s ,

sh~ ild dispel such doubts.

NATO ’s in—theater strateg ic nuclear capabilitie’- help to preserve

coup ling also because they can threaten or be used against other than

b a t t l e f i e l d  t a r g et s  and thereby serve to reassure US al 1i~-s in NA TO d i t

( )
9 iii’
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a nuclear conflict need not he confined to the territory of the Allianc .~.

In addition , these strategic nuclear capabilities hel p a l l e v i a t e  t he t h r e a :

represented by the lR/ MRBM and medium bomber forces of the Soviet Union ,

lending credib i l i ty  to the doctr ine t h a t  does not prec lude f i r s t  use of T~W

by i!ATO fo rces . In—theater  s t ra tegic  nuclear  systems provide a highly-

survivable retaliatory capability which carries a perceptivel y lower risk

of escalation than the use of US strategic nuclear forces if the Warsaw Pact

should decide to respond to limited use of TNW by NATO . Operat ional l y ,  NAIC ’ s

s t ra teg ic nuclear systems are interchangeable w i t h  and undis t inguishable

f rom like systems of US strategic nuclear forces.

Thus , an assessment of the s t ra tegic  balance cannot be l imited to a

simple num er ica l comparison of nuclear assets , even if the total  nuclear

capabil i t ies  available to the United States and i ts NATO allies were

contrasted with  those of the Soviet Union and i ts wars aw Pact allies . :h~

inclusion of q u a l i ta t i v e  d i f f e rences , such as del ivery system accuracies

and other technological factors , might improve the measure of the s t r a t eg i c

H balance, but the complexities probably would def y gen c~ al understanding .

For completeness , portraya l of the strategic balance mus t take into account

the dissimilar nuclear doctrines of NATO and t~-ie Warsaw Pact and involve

judgment as to the likelihood tha t doctrinal assertions ‘~‘ill be carried out.

In the final analysis , the reality of the strategic balance may be solely

in the perceptions of national leaders on both sides.

US leaders may view the strategic balance as a desirable condition that

hel ps to preserve international stability and serves to avoid the use of

10
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n u c l e a r  weap ons in wa r .  Other NAT > leaders may see the strategic

balance as a condition that forces serious considerati~ :-~ of the nec.!

improve their conventional force capabilities and r a i scs  doubts over

c ou t i n u in ~ u t i l i t y  of the nuclear deterrent. Warsaw Pa: leaders Ei~~
-
~t

pe rce ive  the s t r a t e gic  balance as the rea l iza t ion  of t:-~eir aim of cr~~i:~:.:

a cor re la t ion  of rorces wh ich  favors them because of th e i r  advan tage  in

conven t iona l  forces  over NATO. The leaders of the Soviet Union may vie-

- 
the s t r a t e g i c  balance as e l im inat in g  the th reat  tF~dt NATO lead&rs L~~~~~t

use nuclear  weapons if they are losin~ a conventional  . ar  in Europe .

Whatever t he perceptions of national leaders in peace t ime , their

outlook could cha nge drast ical ly  in war. If NATO leaders could decic~e

on t he earl y use of TN~ i n  response to an overwhelming convent ional  a::i:~:

by the Warsaw Pact , the advantage would no longer lie tr. the side

ba t t a l ions.  The f i r s t  use of TNW by NATO forces , deli.ered with rc ::a1::

yet with sufficient shock and decisiveness to change t’e perceptio :.~ ~f

Warsaw Pact leaders , could tip the strategic balance in favor of ~~~ ~~~~~~~~~~~

The choices for Warsaw Pact leaders would be to retaliate or to nego:ia:~..

Since NATO plans for first use of TNTJ would include an alert of US s:ra:~~~~c

nuclear forces as well as theater nuclear and conventional forces , t-~e

ef f e c t i v e n e s s  of any form of r e t a l i a t o ry response , t a ct i c a l  or st rate ;i : ,

would he greatly diminished , and the read iness of the total nuclear ::~.~~r -~~~~

of the Alliance would constitute a threat that should discourage a 4
response by the Warsaw Pact.

~1
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The impact of TN ~ on the strategic balance lies in US policy v~ ich

does not preclude the first use of T~~ by NATO for ces. Ibis aspect of

NATO nuclear doctrine has not been changed by strategic parity , a nd f o r

so long as it remains unchanged and NATO (including the United States)

- . maintains highly—survivable second—strike capabilities and essential

eq uiv a]ence in st ra tegic nuclear forces , NATO will have the advantage

over the Warsaw Pact. An essential element of this advantage which must

be retained is the uncertainty in the minds of Warsaw Fact leaders as 1c

what ci rcumstances must prevail before NATO initiates t~ie use of T~~- .

This uncertainty is the key to the deterrence of large—s.ale conven:ion~~i 
*

aggression just as NATO ’s second—strike capabilities deter nuclear a~~ recsi -~,

TNW lend stability to the strategic balance in peacetine and have tne po :Lntir!

to make the strategic balance work for NATO in war.
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MEASURES OF THE STRATEGIC ~~~~~~~~
S A Proposal for the IISS Workshop

The problem of measuring the effrc ctiv . nc-ss of straLcgic

nuclear  forces is a matter of importance as inh rested

observers attempt to assess the relative strengths of tha

- rival nuclear powers. In the world L~~lance of power , the

na t ion tha t  is pe ic-2ived  to ~~~~~ an . - .~gc in ELr~ Ley~ c n~~c i e ar

systems wi l l  accrue m i l i t a r y  and p ol it ica~ advan tages  1r k el~

to be denied its adversaries. The p~~ -~~~h i 1 it y  tha t nuclcar

weapons wil l  not be used is very h igh , yet tb~ ~oiitici1 and

- 
psycholog ical value of having them is also perceived to be

— very high. This anomaly, therefore , adds importance to t h o

exercise of calculating nuclear force size and effectivencss.

The International Institute for Strateg ic Studies (1 1S f )

provides a very valuable service by comp i l ing  unc 1assif ie .~

data on the relative size of nuclear forces worldwide . While

TISS provides excellent data on quantities o2 missiles, it

would be very helpful if some indicator of f n r ca  effoctiveness

could be added to the factors shown in the  i~i li tary ;~alance

“Tables  of Comparative Strengths.” ~s the IISS Conference

hgenda suggests , the data they now present ~io not give the

reader much help in analyzing the military utility of the

, weapons described .
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The question of “measures of effectiveness ” is an extra-

ordinarily complex subject if one is trying to build a

gaming methodology that will determine which side will win

- 
S a war in a given scenario. There are a number of critical

variables that must be taken into account. The following

factors all interact in the calculations of the strategic

planner:

Nui.iber of launchers

Number of warheads

Warhead yield

Warhead accuracy
S
c System re l iab i l i ty

Penetration Capability
-
. Type of Target (Targeting Doctrine)

Desired damage level

Strategic planning assumptions

Tactical planning assumptions

The f ield of strategic planning in this operational mode is

highly technical and is largely limited to operations analysts

who have access to large computers and extensive intelligence

data. The computer programs tha can handle all these variables

and still allow for changes in strategy and tac t ics  ar e hi ghl y

-: complex and very expensive .

2 12~
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- However , such detailed and massive calculations are not

necessarily required in order to increase one ’s appreciation

of the strategic balance. Likewise , they are not required

in order for I I SS to present a very usefu l  set of data on the

comparative strengths of nuclear weapons systems .

One simple index of gross effectiveness for a given system

is megatons , i.e., yield of the warhead. A-slightly more

sophistica ted version of yield is equivalent megatons (EMT) .

ENT discounts the effectiveness of large yield weapons against

point targets by applying a simple formula : ENT = y2/3~ The

racL us of lethal blast area is proportional to the 1/3 power

of weapon y ield while the area is proportional to the square

of the radius. This in effect establishes a diminishing

re turn  on increases in weapon size and notes that increases

in destruction are not in direat proportion to increases in

yield .*

EMT levels off the apparent differences in the effective-

ness between the smaller , more accurate warheads of the

United States and the larger ones of the Soviet Union . The

• y2/3 formula in effect says , all other things being equal ,

that doubling the yield of a single warhead does not double

the effectiveness of the weapon except in the narrow case :

where the increase was needed to optimize weapon size against

S a specific target.

0 *QuanbcE~~ Alton II. and Barry M. Blechma n , St r a  - ; c F n ~ ,
Issues for the Mid—Seventies , Washington D.C.: The Brook i~~gs- 
Institution , 1973. 12~
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Accuracy of the delivery system is one of the most

important factors in calculating effectiveness against point

S 
targets. While increases in yield must be discounted be-

cause capability does not increase in direct proportion to

yield , accuracy must be given added weight because weapon

capability increases with the square of accuracy . This means

that doubling accuracy increases effectiveness fourfold while

an eightfold increase in yield would be needed to achieve the

same end.

In calculating a “lethality index ” for a weapon system ,

~ 
f a formula is required that takes both yield and accuracy into

account. Kosa Tsopis , writing in Scient i f ic  Ameri can in July

197 5 discussed a formula where K y2/3/c2 in which

K = Lethali ty

Y = Yield - -

C = Circular Error Probable

In this relationship EMT (Y2/3) is divided by the CEP squared

( C 2 ) .  This takes into account the important fact that improve-

ments in accuracy are far more important than increases in

yield. This relationship holds true until the limits of the

problem are approached , that is, when the CEP is less than the

size of the crat’~r at which point f u r t h e r  improvements in CEP

are irrelevant.

123
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A further variation of the formula , for weapons with

multiple independently targeted reentry vehicles (MIRV) ,

add s W for number of MIRVed warheads and the formula then

becomes

K = Y 2/3/C2 . W S

For the Minuteman III:

K — .1702/3
252

K= 14.72

For the Soviet SS 18:

K = 2 O

These figures give the reader a useful index upon which

to make comparisons between these two weapons systems . If

H the IISS wished to make an estimate on overall systems

reliability, this number could also be applied to the index

to further refine the calculations. If a reliability of

0.6 were assigned to MMIII and 0.6 to the SS-18 then:

K = 14 .72  . 0.8 = 11.77 for MMIII
and

K = 20 0 . 6  = 12.0 for SS—18

Accuracy is very important if one is trying to cal-

culate the capability of a weapon system against pinpoint

hard targets such as ICBM sites. It is not nearly as

critical in the calculus of effectiveness aqani~ t soft area I
12~
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targets like cities, industrial areas , or mili tary bases.

Geoff ry Kemp, in his Adeiphi Paper Number 106 “Nuclear Forces

for Medium Powers,” suggests that the area over which a

speci f ied overpressure occurs is a useful  measure of the

capability of reasonably accurate warheads against urban/

industrial soft targets. He shows the following data in a

table on page 18 of his study :

YIELD 5 PSI 10 PSI

20 KT 4.3 sq. miles 1.8 sq. miles

100 KT 13.6 sq. miles 5.4 sq. miles

500 KT 36.4 sq. miles 16.2 sq. miles

1,000 KT 60.0 sq. miles 23.7 sq. miles

20,000 KT 447.0 sq. miles 180.0 sq. miles

Five PSI overpressure will cause moderate to severe

damage to most structures in the typical urban area and will

cause ex tensive casual ties to the population of the area
S af fec ted .

The area covered by 5 PSI can readily be calculated given

weapon yield and height of burst. If height of burst is

optimiz ed for weapon size , then a max imum area for each weapon

system could be computed . This figure , expressed in square

miles , could be used as an index of weapon ef f ec tiveness again st

large , sof t targets.

6 
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Another parameter in the strategic balance is the amount S

S of weight that the missile force can boost onto target.

This “throwweight” should be included in the IISS assessment

because it is important when considering the growth potential

of the large volume missiles. While throwweight is not a

direct factor in force capability equations , it is none-the-less

very important . In the final analysis, it constrains weapons

yield and it sets the outer limits on numbers of reentry -

vehicles. Prior to the SALT accords , when numbers of

launchers were not constrained , throwweight was not nearly

as important as it is now under the SALT constraints .

Based on the foregoing discussion of some of the various

indices available , it is recomm ended that the IISS revise . 4

its “Tables of Comparative Strengths ” to include estimates -

and calculations on accuracy,  reliability,  EMT , lethality

against point targets (K = Y2/3 /C 2 . W), lethality against

area targets (square miles @ 5 PSI), and throwwe ight. A

suggested format for the table is attached.

Prepared by:
a 

-~ 
.
-~ •

Colonel Donaldson D. Frizzell
S Department of Military Strategy -

Air War College ‘
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- THE STRATEGIC NUCLEAR BALANCE
MEASURED IN TERMS OF RELATIVE POST-WAR STRENGTH

- T.K. Jones
S LA. Wh ite

Boeing Aerospace Company

Intro duct i on

It is generally recognized that measures , whether they are measures of
situations or measures of system value, mist tie tailored to fit the
purposes and objectives of the interested parties and to fit also the S

prevailing or postulated circumstances with in which a situation or sys— - 

S
S tern is to be assessed . It is also generally recognized that formulation

of measures which cut to the essence of a problem and are at the same
time amenable to adequate quantitative treatment ~s ~ much an art as
a science. S

it is relatively easy to find examples of measures which satisfy some
but not all of the requirements just mentioned . For example , the sub-
ject of this workshop is the strategic nuclear balance. The preoccupa-

tion with the term “balance ” in this workshop and the workshops to fol- —

~ow is itself a measure of the situation , i.e. a judgment on our military

posture vis-a-vis our potential adversaries , If the situation were sub-

stantially more favorable , these workshops might be studying how to main-

tam superiority rather than how to measure the balance.

There are three distinctly differen t rircumstanc~s under which the stra—

tegic balance may be measured :

0 
(1) Prfo r to host ilities , the balance being measured in terms S

of the forces each side has in inventory .

(2) At the end of a preemptive attack; the measure being the
S 

“sufficiency ” of the defender ’s fo rces whi ch wou l d surv i ve
the attack.

(3) At the end of a two-sided exchange , the balance being -
~~~~~

measured in term s of the reserve forces remaining on each S

side.

_  S
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It is the f i rst of these c i rcumsta nces wh i ch has in recent years tended
S 

to dominate our evaluations of the strategic .iuclear ba lar-e as well as S

the negotiations for limi tations on strategic forces. The terms used are
of course the various static indices , i.e. the descriptors of the U.S.
and Soviet strategic nuclear forces in the pre-ernployment period . Among
these are the numbers of delivery vehicles , the throw-weight associated
with these vehicles , and the numbers of warheads , equivalent megatonnage ,

hard target kill capability , etc. associated with this throw-weight.

Static indices all too easily meet the criterion of being amenable to
quantitative treatment. By being static or pre-employment quantities , S

S however, they fail to address the heart of the problem . One of the prin-

cipal characteristics of modern and projected nuclear weaponry is that the

initial strike(s) can drastically alter the magnitudes of the opposing
nuclea r forces.

The second of these circumstances relates to the American concept of
deterrence. The premise is that strategic nuclear superiority has no

S operat ional ut i l i ty s ince the defen der’s surviving forces will he suffi- S

d ent to inflict retaliatory damage unacceptable to any potential attacker.
The measure , “sufficiency ” , is a measu re of absolute stren gth rather than
of the balance.. It  does not , however , address the question of what mi ght 

.5

actually occur should deterrence fail. A more serious shortcoming is that S

the evalua tions of sufficiency have not taken into account Russia ’~ exten-
sive civil defense or “war surv i val ” preparations.

Measuring the balance in terms of the reserve forces remaining at the end S

of a two-sided exchange acJresses such questions as whether the, Soviet

strategic forces can defeat the U.S. strategic forces and whether the U.S.S.R.

coul d emerge from anu~lear conflict with forces sufficient to control future

actions of the United States and other nations. Such questions assume crucial S

Importance if the Soviet civil defense protections have undermined or seriously

weakened the U.S. present deterrence concept.

U

S 
12~ 
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S it is this latter measure of the balance , In terms of forces remaining
at the end of a two-sided exchange , that is the foct’s of this paper .

S We recognize of course that such an intricate issue as the strategic
nuclea r balance cannot be conf i ned to a s ingle po ss ib le c i rcumstance
or be 5treated totally in terms of ~ single , easily understandable
measure. On the other hand we recognize the necessity to provide top

- level decision makers with simple but fundamental concepts on which to

base their decisions. This latter consideration has strongly ~nflui ’u’~ed

our approach to the analysis of the strategic nuclear balance .

A Recommended Approach to Measuring the Strategic Nuclear Balance

This approach assesses the strategic balance at the end of a two-sided

exchange in which one side attacked the strategic forces of the other
side and the defending side ’s survivin g forces rctaliated against the

attacker ’s reserve strategic forces. For reasons outside the scope of 
S

S thi s paper , attacks against urban centers were judged to be relatively
- unlikely and hence were not included in the assessment. Had such attacks

been included it would have moved the balance further in favor of the
Soviet Union because of the imbalance in civil defense capabilities .

In this methodology , the attacker is assumed to allocate hL forces to

achieve the parail~ l objectives to greatly diminish the defenders strate-

gic nuclear forces and to gain the greatest net advantage at the end of

the two-s ided exchange’ , account ing for the defender ’ s rr ’aliation against the

S attacker ’s reserve force) Hence 1if throw-weight were used as the index

of net advantage) the attacker ’s allocation does not consider merely
S whether a unit of his throw-weight expended would knock out a unit of the

• defender ’s throw weight; it considers in addition the potential of each

unit o the defender ’s throw-weight , if left surviving , to knock out more 
3

(1) It is possible to construct cases in which the dual objectives of .
5

gr’atly diminish ing the defender ’s forces and of gainin 9 maximum net
advantage are not compatible. However , in all cases investigated to

S date involving present and projected forces , no serious incompatibil-
S Ity has been discovered .

130
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than its own weight of the attacker ’s reserve force throw-weight. Con-
sistent with this doctrine , the defender ’s retaliation is designed so

- tha t a unit of his throw-weight would knock out at least a unit of the
attacker ’s reserve force throw-weight (or whatever index was being used).

The several seçp ents of the interchange are illustrated in Figure 1.
The five segments labeled A ,B ,C,D,E are not necessarily time sequential
but represent a separation of different types of strikes. Segment A is

a Soviet attack on U.S. bombers and SLbM bases; segment B is a Soviet
ICBM attack on U.S. ICBM’s. Segments C,D, and E are U.S. response str kes;
C is an attack on Soviet bombers and SLBM bases , U is an attack on ~rviet

‘ ICBM ’s, and E represents an expenditure of U.S. bomber capability.

The measurement of relative strength at the end uf a two-sided exchange
inherently accounts for all operationally important capabilities of the
originall y deployed forces. The assessment considers not only numbers
of del ivery vehicles and ~ei4verabJe throw-wei ghts but also acco unts  fo r

delivery accuracies~MIRVing (numbers of warheads), and the survivabilit y
and operational limitat ions of both side ’s forces. Similarly, this ap—

S proach to measurement eliminates some of the more troublesome analytical

questions relating to the equivalence of bombers in the total bomber- m issile 
—

S force structure. The reason is that at the end of the exchange, the bomber
S forces are gone cr are reduced to a relatively small portion of the tota

reserve force2.

As will be illustrated in the following section, the choice of index to
measure the post-interchange net advantage turns out to be a matter of
relatively small importance. Parameters of great operatio nal importance

In deployed for..es (e.g. accuracy) are either absent or of substantially
reduced , :~portan~e in the post—interchange reserve forces. Specifically,

S most 01 the very hard targets whic~i could be attacked would have been at-
tacked.

(2) To assume that bombers can be held as a significant part of a reserve
force w~-uld (at least for bombers presently in existence or under de-
velopment) require that a reasonable number of long runways survive.
Either side could under most conditions deny to the other these run-
ways at the cost of a relatively modest amount of their reserve force.

‘3:
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As indicated earlier each side designs its strikes to optimize the

post interchange net advantage. Since operationally important capa-

bilities such as accuracy and survivability are taken into account
S and both sides seek to optimize their relative advantage there is no

reason to conclude that end point net advantage values should be re-

- lated in any simple way to the static indices of the deployed forces.

S 
A more thorough discussion of this scenario model is provided in Ap-

pendix A. S

The computational methodologies used in conjunction wi~~ the scenario

model are at one extreme very elementary , involving just an analyst

armed wi th good judgment and a s imp le calculato r , who seeks through a
S sequence of tr ials  to arr iv~ at a near optimum net advantage , and at

the other extreme involve an elaborate computer program which finds S
S the optimized net advantage and the corresponding strike compositions.

Our early work was done wi thout benefit of this computer program and

we continue to work some probl ems manua lly. Surprisingly little dif-

ferernce has been found between the answers produced by the computer

program and those arrived at by a seasoned analyst . The time required

is of course greatly different.
tS

t A general description of the computer methodology is provided in Appen-

S 
dix B.

S An Asses sment of the Bala nce

S 
To facilitate understanding of the longer term impl ications of strategic

programs as ~-~ell as of forces in being , the results of this assessment

are presented as trends. The data displayed in Figure 2 is typical of

the results obta i ned when the U.S. currently prograi-iTned forces are con-

sidered In conjunction with Soviet force projections. In the exchange
S produc ing these results the Soviet side was assumed to attack first and

each side designed its strike to optimize Its post Interchange net advarn - 
S

tage. 13
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S 

The figure shows the relative balance both in terms of total force

S throw-weight and of equivalent weapons (EW). This latter index , de-
veloped by R&D Associates , is of considerable interest because it en-
gages the numbers , yields , and accuracies of residual force weaponry
together with the characteristics of the target complex against which

S 
. they might be used . The figure shows that the trend in terms of post-

S interchange EW is virtually identical with the trend in throw-weight.
Figure 3 shows corresponding data for corrviionly used indices less encom-

passing than EW. These data are all based on an exchange in which each

side sought to gain rr~ximum net advantage in post -interchange throw-
weight rather than , for example, warheads. However , it has been deter-
mined that altering the exchange doctrine to optiir 4 ze warheads does not 

S

discern ibly affect the trends shown .

The indication of Figures 2 and 3 is that the Soviet Union is moving

S 
steadily toward the capability to emerge from nuclea r combat with the

United States with major and possibly dominant superiority in all in-
S 

dices of capability . The present U.S. lead in numbers of ciarheadc d i s—
appears in about two years , rnarkin c’ the end of the U.S. MIRV programs

I 

and the start of the Soviet MIRV programs. Moreover , the trends shown
assume that the U.S. will proceed w i i  both the B-l and the Trident pro -

grams and that a SALT 11 agreement consistent with the V ladi vo sto k accord

will be signed . S

Impact of Civil Defense on the Strategic Nuclear Balance

-~ 5 Underlying most discuss iors of strategic deterrence and strategic ruc 1 c~ ”

balance is a presumption that U.S. and Soviet value systems are comparabl y 
S

vulnerable to nuclear ’attack. Soviet emphasis on civil defense , leading
to greatly increased survivability for both their population and their
industrial/economic base , undermines this presumption. In this connection

~ two questions ari se: 1) how to measure the survivability/vulnerability of a 5-
5 5 nation ’s industrial/economic base, and 2) how to include the effect of such

civil defense protection into measures of the strategic nuclear balance.

13’
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The approach usually taken in stL-Jies of retaliatory effectiveness is to

S measure the fract ons of industrial/economic capacity ~ihich can be destroyed

S by various levels of attacking forces . (We find , incidentally, that the
Soviet comb nation of planned and inherent survivabi lity , multip le dispersed

installations and hardening of facilities, makes it extremel y difficult to

reach high levels of industrial distruction). The more cogent measure of
- survivability/vul uerabi lity , howeve r, appears to be the length of time to S

S recover after an attack. S

- 
The concept of post-interchange net advantage as a measure of the strate-

gic b~lance can be extended to include the effects of Soviet civil defense
protections. Referring to Figure 4, consider a continuation of the inter - ‘

S 
change in which both sides expend some portion of their reserve forces

against adversary value systems . If neither value system has substantially
improved survivability , then achi evement of equa n damage would require

approximatel y equal expenditure of reserves , corresponding to a move from
-
~ Y to point Z1. Note this movement would be parallel to the parity line S

S and would produce no change in the net advantage value. If , however , Soviet
value systems survivability is greatl y increased then a greater US reserve
force expenditure is required to reach the same damage , corrc p ondi ng to

S the 77 terminal point. The desired level of damage may indeed rec5uir e
more reserve force a-’sets than remain available, as illustrated by Z3.
The translation from point Y to point Z1~ Z~, or 73 represents the ,nodifi- S

S cation in approach to rnt~asuring strategic nuclear ba lince required to account

for Soviet civil defense impact. Our studies of the balance are currently
S 

focused on this issue.

Assessment of StabiH~~ 
S

The basic method illustrated here can also be used to gain some insight into

the stability of the strategic relationship between the two powers. As in

the preceding discussion , it is noted tha t the stability assessments por— 
S

trayed here become critically important if one or both sides have imple-

mented civi l , air , or ABM defenses sufficient to limit to an acceptable

level the potential retaliatory damage to urban -indus trial areas.

13~
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Figure 5 shows what is happening to the stability of the strateg ic rela-

tionship. It compares the post-interchange relationship with the relative

balance that would exist before a Soviet attack. The data shows tha t in

1964 (for example) had the Soviets attacked U.S. forces , the result would

have been to increase the U.S. advantage over what it was before the cx - I
change. The strategic relationshi p at this point was stable. This year

1976, the “before” and “after” curves cross over , indicating that by attack- S

ing the U.S. strategic forces, the Soviets could increase their ratio of

advantage over the United States. This condition is unstable.

The before” or pre-employment curve of Figure 5 does not include bombers
not on alert and reflects the missile throw-weight equivalent of wart-cads
actually carried by the bombers rather than the maximum ‘ payload ’ which

could theoretically be carried by the bomber. To have done otherwise S

would have lowered the “before ” curve , thereby making stability appear to

be worse than is now shown by the figure .

Figure 6 illustrates an additional factor affecting the stability of the , S

strategic relationship. The data shows that from 1966 to 1978 the Sovi et 
f

net advantage would be greater if the U.S. initiated a nuc lear exchange -

than it would be if the Soviets were the initiator. During this period the 
. 

S

U.S. could retain srme stability by exercising self restraint in a crisis.
S 

Howeve r, this possibl e condition of stability reverses in 1978.

The absolute margins of superiority may also have some influence on th e

stability of the strategic relationship.

S Figure 7 compares the absolute margin of Soviet superiority ~it the levels 
S

that might be necessary to fulfill Soviet post-exchange requir :ments. By

1977 , the Soviet margin will have increased to the point tha they could S

destroy Chinese and European NATO nuclear capability , attac~. U.S. population ,

Industry and conventional military targets , and still have a remaining forc ’~
S throw weight greater than that of the United States. This margin is in ad-

dition to the capabilities of the Soviet medium bomber and MR/ IRBM forces

which could replace strategic assets in accomplishing some of these func~
t ions. 13~ 
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Evaluation of Strategic Force Structure Modifications

The method we ar: discussing can be used to evaluate tI’e effect on the 
S

5 
5 strategic balance of modifications to the strategic force structure and

- S to portray graphically the effect on stability of such modifications.

Figure 8 illustrates such an evaluation , using as examples two different
candidate force modification options. Both of these options would aug- S

ment the U.S. programed force deployment , replacing the existing Minute-

man ICBM, with a neI-~ MIRVed missile having s,.Abstantially greater throw- S

weight and improved accuracy. In option N, the missile is based in a S

S highly survivable mobile dep1o~nent. In opt ion S, t~e increased capabil-

ity missile is deployed in the existing silos. S

Figure 8 shows that for identical missiles deployed in equal numbers the 
S

- 
effect on the balance is dramatically different. Such options are usuall y 

S

S compared in terms of, for exam ple, their effect on deployed (pre—employ-

S men .) throw-weight and on the amount of throw-weight th’it would survive a
Soviet first strike against the U.S. forces. The method used to obtain

the data of Figjre 8 includes the effect of these factors as well as other S

Important characteristics of the options. Specificall y, it includes for

option 71 the increased amount of inventory which the Soviets must expend

to attack the U.S. force and it includes for both options the effect ‘f
Im proved accuracy in drawing down the Soviet reserve force. 

— -

Figure 9 compares the impact on stability of these two options . The Soviet

S Incentive to stri ke first is increased significantly by option S, thereby

exacerbating the instability of the relati onship. Option M , on the other

hand , both restores the balance to approximate post-interchar.ye parity and
S el iminates the incentive of either side to strike first , thus contributing

S 
substantial ly to stability. It is worth remarking that for option t-1 the
balance between survivability and offensive capability was designed delib-
erately to produce this result. .

Relat lonshl p of the Stra tegic Bala nce and Deterrence

It Is Important to again emphasize the fact that the strategic balance may

or may not be related to the capability to deter nuclear war. The theories 
S

14~’
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5 5 -



I ~~~~~~ ~~ 5 555~~ ~5_~~~~~~~~~~~~~~~~~ 5 5 —~~~~~~~~~~~~~ 5 - 
S-—

~~~
.1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 5 5

~ ~~~~~~~~~~~~~~~~~~~~~~~~ S _ 5 5  — ~~~~~~~~~~~ ~~~~~~ .?I ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ —

S . 

~~~~~~~~~~~~~ S

S

S

S - 4
I .

S 0~~

S 

03

S ~~~~~~~ S I— /S 

, C/) - S p_ ~- /S a-
• A I / S

. 5 W ’ — I I P 
03

I ~c, _J
___ L.LJ ‘

~~~~ (J) S_ I t  S

S I >-
I— I-

LjJ — 
} s .  v ,. ,__

C..) ti.. 
~~Cl~ — 

.
~zS . 

— 
L~~J -J

— c~ 0 — ‘ -  ~~~

- 

, S

N __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  i.0

39VINVAQV SL?IIAOS

.IJ~E~JJ)’i I4O~Hi ~J~OJ 1VIOI NI ]OVINVAGV 13W IJIAOS
I 

~ 14~I ~~- 
. 

S

— ~~~~~~~ —-5- -— ~~~~~~~~~ — —-S— -_.5-S—S- ~~~~~~~~~~~~~~~~~ S



S_ S~~~~~~~~~~ _~~~~~_ S _~~~~~~~ _~~
___ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~ _ S _ S - -5--- ~~~~~~~ - - S

________ ______ --- s—-s .5. S .‘Z~~~~~5- ~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 - ’~~~~~~~~~~~~~~~~~~~
’•••’-.~•5- —

I- I— I-I.-
U) .,) cI)

S S -.
S 5~~~ 5 

C6~ 
-

- --5—- 
~~~

S 
. 

- 
. 

S

I S Ii
S I I /

S - :

4 - S

S - -
~~~ ‘ I

‘I

’ 

S

Lj .J a. ~
‘ % Ii- -— 0 . 5 ‘~~ S

H t I 0 

0~

H _ _ _ _

_ _ _  

S

~9V1NVAUV J.3IAOS J

.LH9I]M MO~~1 3J~O~ 1VIOI NI 39V 1NVA~V 13W IJIAOS 
1



_ _ _ _ _ _ _ _ _ _  1~~~~~~~~~~~~~~~ T~~~ T~~J~~~~~~~~~~~~~ -F ‘
~~

—

~~ 

/

S of the ‘Mutual Assured Destructi o~” concept of deterrence are such that
the strategic balance is a moot question; deterrence would prevent oper-
ational employment b~- either side of even a vast superiority .

If , however , either side has civil , air , and/or ABM defenses capable of

- 
l~miting to an acceptable level the reta liatory damage which could be in-
flicted by the other side , the condition and stability of the strategic
balance may become a deciding factor in the capability to deter nuclear

war. In this circumstance , a strong deterrent would exist if the balance

S 
at the end of the exchange would be significantly in favor of the defend- S

ing side , no matter which side attacked first.
S I

A further consideration is that continuation of the decline in Northern

Hemisphere mean temperature could lead to serious starvation in the Soviet S

Union. Never in history has a militarily strong nation permitted itself

S 
to starve. To a strong nation facing starvation , a threat of population
fatalities from nuclear war could be an incentive rather than a deterrent.
More importantly, the most probable scenario would be one of nuclear black -
mail to coerce shipment of food , rather than to attack the other side ’s
forces. In such a condition , the relationship between the strategic bal—
ance and deterrence would be difficult if not impossible to assess.

S 5 Sumary

The relative strength of Soviet and U.S. reserve forces subsequent to a 
4

two-sided counterforce interchange is recomended as a measure of the stra—
tegic nuclear balance. This measure takes into account all operational char-

-: acteristics of the forces 3nd exercises employment options available to both

sides.

p 
-
~ This measure readily lends itself to evaluation of force modification options

and of currentl y programmed forces as well. Trends in the balance are

also readil y portray~d .

Soviet civil defense measures impact the strategic nuclear balance; one

approach for including this effect into the recofiTnended measure of the

bal~’nce has been suggested . 141
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APPENDIX A : BASEL IN INTERCHANGE SCENARIO

As previously noted , the 1 aseline interchange scenario consists of a

S two-sided strategic nuclear exchange initiated by the Soviets with the

objective to greatly reduce U.S. throw-weight while retaining or gain-

Ing Soviet throw-weight superiority. The five steps illustrated in Fig- S

ure 1 are not necessarily time sequential but represent a separation of

different types of strikes. S

The five exchange steps are labeled A through F. Step A is the Soviet at-

S tack on U.S. bomber bases and SLBM bases; step B is the Soviet ICBM attack

on U.S. ICBM ’s. Steps C, D, and F are retaliatory U.S. strikes; C is the

attack on Sov iet SLBM ’s and bomber bases , D is the attack on Soviet ICBM ’ s, 
S

and E represents the expenditure of U.S. bomber capability. Each step

will be described separately.

STEP A: SOVIET ATTACK ON U.S. SLBM AND BOMBER BASES

In thi s step the Soviets attack U.S. submarine and bomber bases using SLBM ’ s,

SSN-8 missiles or “new ’ SLBM’s, and destroy U.S. SLBM ’ s in port plus 12% of

the alert bomber throw-weight.

It is assumed tha t 37% of U.S. SLBM’ s are in port and hence destroyed by 
S

4 the initial Soviet attack. This figure is derived from ~n at-sea rate of
67% for Trident an at-sea rate of 55% for Poseidon and an additional assunip- S

tion that 10% of the U.S. SSBN’s normally in port are gotten out  of port in
S the brief period of warning preceding the Soviet attack. All of the U.S.

at—sea submarines , including those in transit , are assumed to survive.

The 12% figure for the bombers assumes that all alert B—i aircraft escape

S 
and all but about 30% of the alert B-52 ’s escape. This corresponds to no I

Soviet submarines closer to U.S. coasts than 200 n. m i , none in Hudson Bay,
and presumes that all U.S. warning systems are intact and that sufficient

tankers surv ive to satisfy refueling needs. Alert rates of 60Z and 40% are
assigned to the B-l and B-52 respectively.

14
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The before-strike bomber throw-weight is the produc t of tk nu~~~~~’

alert aircraft , the probability o~ penetration , and *b 1  eq uiv ch nt t P r u ~
weight per bomber. Bomber equivale nt throw-weight is based c r  hp ~Ca~-(”.

S 
which the bombers could deliver to targets. The 8-1 pay load is nominal ly

8 gravity stores and 12 SRAM or ALCM. The B-52 Gill norm ally carries 6

SRAM and 4 bombs. The conversion of bomber W Od P C S rS loads to equ iv len t

throw-weight is based on weapon yield. Since the yie ld of a gravit ) hrrh S

is about the same as that of a Minutema n II , each gravity store is taken

equivalent to the throw-weight of a Minuteman 11 missile. Pr yield of one

SRAM or ALCM is about equal to the yield of one Minuteman IH warhead , hence
one SRAI’l or ALCM is taken equivalent to one third the thrQw_~~jqht of one

Minuteman III missile.

Assumed penetration rates fo - each bomber type decrease as calendar year 
S

increases. Data used is representative of that found in penetration studies.

U.S. alert bombers are not assumed to be held in reserve since this would ,

of cou rse , require that a reasonable number of long runways survive. Since
the Soviets could deny us these runways at very modes t throw-wei ght cost ,

they would benefit if the U.S. attempted to hold bombers in reserve.

STEP B: SOVIET ICBM ATTACK ON U.S. ICBM ’s 
S

In tho interchange scenario, the Soviets ire assumed to attac k U.S. forces

In a manner which gives them the greatest net advantag� at the end of an
exchange, accounting for U.S. retaliation against the Soviet reserve forces.

S 
Hence , the Soviet allocation does not consider mcrely whether or not a

pound of their throw-weight expended destroys at l~ ast a pound of U.S. throw-

weight; it must consider in addition the potential capability of a unit of

U.S. forces left surviving to destroy more than its own wei ght of Soviet
S remaining throw-weight. Naturally in the U.S. retaliation , each pound of

U.S. throw-weight expended Is required to destroy more than a pound of

Soviet remaining force throw-weight. No SLBM’s are used to attack silos
on either side. S

14~
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STEP C: U .S .  RETALiAT iON A GA iNST ~O VILT SL13M AND HEAVY BOMBER DASES

Since the overall exchange is initi ~~ed by the Soviet, a high alert rate

is postulated and all Soviet SLBM ’s not normally in repair or overhaul ,

80%, are assu~ed to be at sea . The rer i lning 20% are killed by the U.S.

strike against the bases . Soviet heavy bombers , includ i ng Backfire , are
S assumed to be sustainable on 60 airborne alert; the remaining 40% are

S 
destroyed.

This retaliation action is accomplished by surv i ving  U .S . ICBM and/or
SLBM weapons.

S 

STEP B: U. 1. ATTACK ON SOVIET ICBM S

S 
This attack is carried out by U.S . I CBM ’ s or , when ALCM is available , by S

a combination of ICBM ’ s and bomber-launched ALCWs. In this baseline inter-

S change scenario ICBM’s are not attacked by bomber gravity weapons, bomber S

SR.AM weapo ns , or SLBM’s. ICBM silo regions are presumed to be too heav ily

defended to permit bomber attack except with the long range stand-off ALCM

weapon.
k

The baseline scenario allows the designer of this response strike against

Soviet ICBM’ s to know how many of . each Soviet ICBM type have been expended 
S

in the Soviet strike-first action , but no further information about the

locations of unused ICON’s. (The FOREN computer mode l permits alsothe alter-

native assumption that locations of unused ICON’s are cunple tely known ) S

STEP E: U.S. f~(~ -~~ ~5 vs SOVIET BOMBER RUN UAY S

The final 5te 1 in the drawdown accounts for use of the IJ.S. bomber forces

throb~I-weiqht surviving step A. All U.S. bomber throw-weight is assumed

to be used , since as previously noted , we cannot hold it in reserve. Soviet

bomber throw-we ight on the other hand can be retained as a reserve under -~
circumstances ~. rrc the U.S. 1ack~ the weapons to destroy most of 1h8~~un-

ways within bomber range of U.S. targets and non-belligere nt recovery bases.

C 
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S 
The airborne aiert aircraft cannot be destroyed unless almost all of their
operating runways are destroyed. To destroy a runway so that it could not

S be quickly returned to operation requires a relatively large , accurately

S placed weapon such as the B-i gravity store.

There are a large number of runways from which a Backfire can reach U.S.

targets (recovering in Cuba). Some of these runways have sufficient length

that even when divided would have segments sufficient for takeoff and land-
S ings. When these additional aimpoints are included , a total set of aimpoi it s

can be designated . It is assumed that until the majority of these aimpoints

S are at tacke d , the entire Backfire force remains usable. Further , it is as- S

sumed tha t when two weapons have been delivered against each of these aim-

points most of the Backfire force is negated.
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APPENDIX 8: FOREM METHODOLOGY S

Red and Blue are two adversaries each wi th an array of nuclear strike

weapons of different types which can be used against the other ’s nuclear 
S

S 
strike weapons. Red strikes first and Blue responds. The problem of

interest is to determine the compositions oF the Red and Blue strikes
which produce a result optimized for both Red and Blue. The quantity

optimized is Red’s residual throw-weight minus Blue ’s, or the difference
between any two functicns which are respectively linear in the residual

numbers of Red and Blue nuclear strike weapons. The problem then is to

find 
S

maximum 
( 

minimum [Red residual value - Blue residual value]1 
S

wherein for ‘-very specified Red strike the minimum is sought r all pos-
sible Blue response strikes and the maximum minimum is sought over all pos-

S sible Red strikes.

A computer program , IORE M , has been built to work this maximum minimum

problem. In the fol l owing materia l the process of finding the minimum
is referred to as the “inner optimization ” ; the process of finding the

S maximum minimum is called the “outer optimization ” .

The inner optimization is accomplished using a linear programming approach.

In Blue ’s response strike the n—tuple (xi,x2,
-__ ,xn) describes an alloca-

tion of weapons against a given target , i.e., x1 of weapon type l ,x2 of

weapon type 2, etc. Such an n—tup le is called a strike element and Blue ’s
response strike consists of exactly one strike element assigned to each

target in the target ,comp lex . The val ues x
~ 

determine the ~~~ of the S

S strike element. Elements (a1, a2, --- , an) and (b 1, b2, -- - , b )  are of

the same type if a .=b. for all i , otherwise they are of different types.
1 ~

If s0~ is the number of strike elements of type ~~allo cat rc1 against the

Red type ~ target set , then the total Blue value used in the response

strike and the tota l Red value destroyed by that strike are both linear

i n the S06 and of course the difference between the two is also linear S

in the s06~ The constraints are also linear. For example , if type a S

strike element inc l udes x~3 
of the type j weapons then E s~~x~ the

number of type j weapons remaining in Blue ’s force after the Red strike. S
~

S 
15~
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The problem is thus formulated as a linear programming problem and is
S 

handled by standard techniques.

The basic variables of the outer optimization are ~~~ i.e., the nun- S

bers of Red type i weapons allocated against the set of type j Blre tar- S

gets . For ~ny selected set of Z~ there is, then , for any given j a set
of weapons of different types allocated against thi s ~ rget type. The S

optimum allocation of this set of weapons over the I j targets is form-

ulated and solved as a linear programming problem (
~ 

‘zing the type j 
S

value destroyed) using the same approach as for the cr optimization.

Doing this for all j produces a complete description of the Red strike, S

i.e., the specific allocation of weapons against each target is deter- 
S

mined. This in turn provides the input data for the inner optimization S

which then follo-ds.

The stri ke interchange is thus determined for any specified Z~~. It re- S

ma ins to search the Z~ space for the variables oroducing the maximum min-

imum . This search is conducted using a general purpose software package

called AESOP which incorporates and exercises in specified sequence a multi-

plicity of search techniques. The specification of the techniques , their

sequence of utilization , and the criteria for shifting from one technique

to another are all determined by the analyst. This determination depends 
S

on the nature of the particular problem at hand end is done on the basis S

of acc umulate d ex peri ence. 
. 

S

In its prese’it state of development FOREM utiHzing AESOP is not as econ- S

omical as required for running large numbers of cases. Consequently a

short-cut outer optimization has been developed. The outer optimization
is reduced to a one dimensional search in the followin g manner. First Red

weapon/target values are adjusted downward and the Blue weapon/target val- S

ues are adjusted upward by prescribed formulas. A total value (in terms

of adjusted values) to be expended in the Red strike is then specified and

the l inear programming methodology is used to find the weapon allocations

which max imize Blue value destroyed (adjusted values). The inner optimiza- ‘S

tion Is carr ied out in the standard manner using the true Red and Blue

weapon/target values. 153
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THE JOINT CHIEFS OF STAFF 

15 June  1976

4 MEMORANDUM FOR Mr. A. H. Cordesman , Civilian Assistant to the
Deputy Sec re t a ry  of De fense

Subjec t :  I . I . S . S .  Conference  on I mproving Measures  of the S

Balance

1. The following suggestions add to , complement , or expand
upon the 1 June 1976 Joint Staff memorandum on the above
subject. My comments and suggestions are not completely
developed in this memo , but can be if they appear to be S

of interest to you. They are organized relative to the . 
S

format and content of the I.I.S.S. annual reports on the
Milit~~y Balance and the Strate91ic Survey . S

2. Summary_Comments. The use of graphs and charts in futute
I.I.S.S. publT~ ations is strongly encouraged . There is areal need for both a historical data base and historical
perspective . More background information and trend projections
for  the f u t u r e  should be prov ided . A separate repor t  on
historical trends in measures of the balance is suggested.
It would definitely help show critical changes and important

S trends over time . The use of simple statistical techniques
(both descriptive and inferential) should be considered S

S fo: future editions of the Balance .

Greater aggregation , including the addition of a new ,
S 

more generalized taxonomy for weapons and forces should
be given consideration. New measures suggested for future S

I.I.S.S. reports include those which refer to: 
S

a. Military power pLojection potential.

S b. Military power actually projected .

c. Agqressive/hostile behavior. 
-

S

S 

‘ d. Regional balance , current and projected .

S e. Relative vulnerabilities to strategic nuclear exchange.

S f. Relative and percentage changes in the overall balance.

i 
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3. ~~~cific Comments on Forma t: S

The complex maze of statistical data/tables presented
by the I.I.S.S. reports would be far more intelligible
if greater use was made of graph s and charts. The
September 1975 issue of The Military Balance 1975—1976
does no t con tain , for example , even a single graph . This
makes trend analyses or country comparisons more time
consuming and difficult than necessary. The use of graphics
s imi l a r  to those foun d in a s tandard g r a p h i c s  t e x t  ( e . g .
Handbook of Graph ic  P resen ta t ion,  by Ca lv in  F.  Schmid;  The
Ronald Press Co.; New York, l~34) would definitely improvethe value of the r epor t s  to most readers. The use of statis-
tical maps or thr ee d imens iona l char ts an d g ra phs can be
very  he lpfu l in d r awin g atten tion to sign i f i c a n t geog ra ph ic
changes or trends in forces over time . Graphs can include S

much more than just bar or column charts. They can be recti—
l inear  coord ina te , semiloga r i thm ic or r a tio , f r e quenc y ,
probability , or pictorial in nature. Statistical maps , sca tter
d iag ram s an d other pro jection techn ique s can simi la r l y  enhance
the easy communication of otherwise confusing numeric data .

4. ~pecific Comments on Content:

More historical background information and trend projections
are needed . Perhaps a separate , one—time report devoted
exclusively to historical trends could best fulfill this
existing void . There is a real need for a historical base
and for  statistical pro jec tions of the v a r i o u s  elemen ts
which  comprise “ the  ba lance . ” The use of a “mov ing year

S avera ge ” for a period of years could help trace the growth/
decline of specific capabilities. The use of simple
sta tistical conce pt s/measures , e.g., measure s of cen tra l
tendency ought  to be encouraged fo r  f u t u r e  p u b l i c a t i o n s .

A num ber of add itional char ts/gra phs cover in g the grea ter
aggregation of like weapons (e.g., tanks and tactical air-
craft) should be included in the Military Balance.

The current division of weapons into strategic and qen— S
eral pur pose categor ies is both arbitrary and unrealistic.
These categories generally confuse and complicate meaningful
arms balance discussions at the international level.

It is the employmen t of weapons re la t ive to a coun try ’s
n a t i o n a l  object ives  t h a t  de te rmines  whether  the
weapons are considered “strategic ” or “general purpose ”

i - I
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per se. A weapon ’s potential use is thus at least
as im por tan t as its basic na ture in its ca tegor iza tion.

S LTC E. H. Josephson (OX 5—59003) first raised this as
an issue , an d can f u r ther ex pl a in  h is conce ptual approac h
if requested .

S 

It is suggested that an additional , more  gen er al ized ,
yet still operationally—oriented weapons/forces taxonomy
be purposely designed and developed to facilitate
in ternational arms and policy negotiations. This
addition would probably require a new perspective S

on how forces/wea pons data sho u ld be or ganized and
presented ; and may even promote suggested guidelines
for their interpretation . It could be developed over
time to complement (not replace) the existing approach.

Other measures suggested for development/use in either
type of I.I.S.S. report include: - 

S

a. A measure of the potential capability of a country
to project and sustain a specific amount of military S

power over space and time , under va r ious level s of
resistance for each sphere (i.e., air , lan d , se a) of
combat. This measure may seem too complex to handle S

or even portray. The measure can be readily quantified
and operationally expressed , however , by using a country ’s

S existing force structures or by establishing realistic -
~

an d re pr esen tat ive “force packages.” The USREDCOM Joi~ tTask Force (JTF), the Soviet airborne brigade , or U.S.
S Mar ine Corps battalion landing team (BLT), are typical S

examples of f o r ce  packages .  A number of equivalent
or “standardized” force packages could , of co u r s e, be
substituted for each country ’s unique force structures.
Transporting such forces over set distances and sustaining
them for specific per iods of time obviously impose logistics
support requirements which can also be determined . It
appears reasonable to use several incremental time periods
(up to about 180 or more days) to express the length
of time specific forces can be sustained . All of the
critical elements in the power projection measure can
be readily identified and easily organized into a simple
nume r ic or inc ident matrix form.

b. An aggregate measure of the military power peacefully
but actually piojected by major countr ies in the previous
12 months . This measure would tend to follow the outline
of the power projection measure. It could help identif y 

S

S 
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potential trouble spots , or region al area s where  incre ased S

political influence or military force might be exerted . 5
Examples might include: number of combat ship days spent
steaming in the Persian Gulf; number of battalion days
spent in another country (e.g., in joint exercises),

S 

etc.

c. An aggregate measure of a country ’s agg’essive/hostile
behavior during prev ious 12 months. This differs from the
above parag r aph in that it refers to the actual use of mili— S

S tary force to achiev e national/political en~~T It could
also con tain  mea sur es cover in g the use o r suo por t of
aggression or terrorism . The use of Cuban troops in
Angola; U.S. (CIA) and Chinese involvements in Angola;
etc., are typical examples of this measure. S

d. Aggregate measures of the regional balance of power on S

a world—wide basis , including power shifts over time .
Statistical maps could easily portray these measures. S

It would simply show force locations and theit relative S

changes in time .

e. A measure of a country ’s relative vulnerability.
This would be expressed in terms of the vulnerability of
a country ’s:

(i) Lar ge ur ban cen ters  (1 m i l l i o n  or gr eater
S popula t ion )
S 

(ii) Civilian population (total) S

S (i ii ) Agr i cu l tu r a l/food reserves

S (iv ) Key sources of raw materials

(v) War reserve stockpiles

(vi) Economy (total)

S 
to a stra te g ic nucle ar attac k involvin g a g iven num ber of

-: weapons wi th  specif ied c a p a bi l i t i e s  (e.g., using SALT II
S gu idel ines  an d c u r r e n t ca pab i l i ties/per formance ).

(f) A measu re  wh ich focuses solely upon per cen tage
changes (over time ) in the overall strateg ic balance relative

1- to:

(i) Civ i l i an  popula tion sheltered from nuclear  a ttac k

(ii) Heavy industry sheltered from nuclear attack

H 15~
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. (iii) War reserve stocks

(iv) Strateg ic forces (total)

(v) General purpose forces (total )

This measure would give a composite indication of
relative instability over time . Impl icit in this  measur e
is the concept of s t r a t eg i c  i n s t a b i l i t y  discussed in the
current MORS literature . S

5. While some of the proposed measures may seem too involved
or complex to implemen t f u l l y  or even qu i c k l y ,  they coul d be
discussed at the forthcoming conference and implemented S

incr ementally over a period of time if deemed appropriate .

Scien t i f i c  Techn ica l  Advisor

cc: COL W. 14. StokeB
J—5/GD 20 
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MEASURING THE STRATEGIC NUCLEAR BALANCE

I t .

By: FRED PAYNE

1 JUNE 1976

PRESENTATION TO THE INTERNATIONAL iNSTITUTE OF 
S

S 
STRATEGIC STUDIES, 28 JUNE 1976

• 

S

- R ~ 13 ASSOC I ATES - EUROPE
R E I C H E N H A L L E R  STRA SSE 8
8000 MUNICH 90

15~
)

S 
- 

S I

e,S S S S T S  55 5~~~~5 5 S 5~~~~~~~~ S~~~~~~~ 5 S S S S~~



~~~~~~~~~1I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

— 

____ - 
~~~~~~~~~~~~~~~~~~~~~~~ 

5 _ S _

i~~~~~~~~

:_
5

~~~~~~~~~~

S 
S

MEASURING THE STRATEGIC NUCLEAR BALANCE

Fred Payne
S R & D Associates

1 June 1976

SYNOPSIS

Various current static indices are discussed and their appli-
-
~ cations identif ied . One deficiency is that  none measure

effect iveness of nuclea r weapons against a typ ical re tal ia tory
target complex .

A new index “Equivalent Weapons” is proposed to remedy this
deficiency . The useful form—— ”Retaliatory Equivalent Weapons”——

• is constructed by means of a simple “draw-down ” calculation .
Typical results of such a calculation are shown .

4 4  -

Sensit ivity of the proposed index quantity to several under-
lying , simplify ing , assumptions is discussed . S

A conclusion is drawn that “Retaliatory Equivalent Weapons ”
has a unique u t i l i ty  in measur ing the strategic nuclear
balance.
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-. MEASURING THE STRATEGIC NUCLEAR BALANCE

- Fred Payn e
- R & D Associates

-S 1 June 1976

- INDICE S OF THE STRATEGIC BALAN CE

S 
Indices are traditionally and usefully employed to portray

the strateg ic balance . Indeed , many analyses are nothing more
S 

than the presentation of one selected index. There are five

S or six indices that have some currency.

S 

The basic unit of nuclear force is the delivery vehicle . It

is that which may be attacked , must survive , and delivers
the goods . The inventory of strategic nuclear delivery

vehicles (~ NDVs), i.e., missiles and bombers , is therefore

an index of great importance and is the starting point for

Sf

5 all other indices and war games.

Veh icles have payload . The index of total payload was

originally proposed as a possible arms control parameter

but was never adopted as such for various reasons. At the  -s

time of the proposal in the late 1950s , ballistic missiles

S 
carr ied single warheads , and the term “throw weight ” was

S coined to express a ball istic mi ss ile’s payload capability

in a manner comparable to a bomber ’s ‘ bomb load. ” Later
- complications.with MIRV busses on ballisric missiles and

S bombers carrying short—range ASMs instead ot gravity bombs
S 

have made the throw weight definition complex and of

limited utility, especiall since it cj i\ -es no In f o r m a t i o n

/ per se about destructive capability . It is retained for

primarily historical reasons.

‘ 1  - S 

S

The purpose of strategic vehicles is, of course, to delive r S

nuclear bombs in some prefer red fash ion on assigned ta~gets.

The index parameter of yield is therefore more expressive

than throw weight in that it conveys some concept of

S ( S 
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target damage-—one megaton can be related to fifty
S Hiroshima bombs—-but not linearly , since a single one- 

S

megaton weapon will destroy not fifty but fourteen times

the area of a Hiroshima bomb. The total me~ aton index

therefore tends to overstate damage potential , a point S

wh ich has been exploited by “overk i l l ”  advocates.

The number of nuclear weapons (N) carried by the SNDVS

is a simple and useful index for expressing the number 5
4

of targets that can be attacked . But , since it does not

account for y ield , it is not a measure of target damage .

5 The index ”Eq uivalent Mega tons ” (EMT ) was devised to avoid S

some of the problems mentioned above . The area covered
S by a stipulated overpressure is proportional to the 2/3

power of yield . An index which sums each weapon by its
equivalent y ield (ZnY 2 ”3 ) suggests the total targe t area S

that can be covered by the weapons in a barrage mode .

• For typical values of target vulnerability , one EMT is

equal to approximately 12 square miles of destroyed urban

structures . 
S

A recent index , called “ l e tha l i t y ” or Counter-Military S

Potential (CMP) , has been proposed to accompl ish for
hard ta rget attacks what equivalent  yield does for cities.
This quantity is formed by dividing equivalent yield by S

the square of the aiming error (CEP). Whe n properly used ,

CMP is a useful tool of analysis. As a general index ,

however , it does not include the ef fects of tar get hardness , 5

and s u f f e r s  from the unfor tuna te ma thematical proper ty of
equal ing infinity when divided by zero. Hence , a single

S weapon of any si ze , even conventional, that is delivered 
S

S without aiming error, has a CMP of infinity; and if that one 
- 

S

weapon is added to any stockpile , it will raise the index

value of the stockpile to infinity without changing damage

potential very much , if at all. (None of the previously S

mentioned indices have anything near that sensitivity to
nonsensica l eva lua t ion . )  The subsidiary parameter , CEP , is
not really an index In the usual sense; however , the trend

_ _ _ _ _ _ _ _ _  i
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S 
of ICBM accu racy w i t h  time is in teres t ing , a l though absolute

S values are subject to considerable uncertainty.

Figure 1 preser ts, in a highly conde nsed form , the strategic
balance situation as represented by static indices. Pre-

sented is the ratio between the U.S. and Soviet totals for

these six index quantities. As can be seen , by selecting

only one index (i.e., weapon count) as the figure of merit , 
S

the U.S. can be made to look superior ; by another (i.e.,

yield) , the Soviets . Furthermore , all these indices show

only the peacetime situation and in no way account for the

force interaction that would occur in war.

RATIO OF ADVANTAGE
US/USSR

EVEN __

Y I E L D  EMT

1965 1970 1975

1 1  
5
?

FI GURE 1

H
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S 
S A PROPOSED NEW IN DEX

S There is , of course , no historical data on nuclear wars ,

o~’ly speculation as to their 
nature . Nevertheless , war

game calculations must be made and judgments besed on the

results. It is generally conceded that the most urgent

task of a first strike would be to disarm the victim as much

as possible . There may be non—military reasons for the
S 

. attacker to withhold some portion of the counterforce wave ,

and scenarios have been imagined along these lines. Simi-

larly , there may be reasons to continue the first attack

beyond the disarming stage to accomplish civilian damage as

well. H~wc~ver , in the first instance , the attacker allows
S the victim to perform a disarming attack of his own , and in

the second , invites immediate retribution in kind. It is 
•

therefore both conventional and reasonable to use the resi-

dual or second—strike force which is left to the victim as

a measure of the results of that particular stylized war. 
S

It is also reasonable to assume that the Soviet Union con-

siders its second—strike posture as being of great importance. S

The extent of their concern can be inferred from their e’foris

in silo hardening and SSBN submarines--expensive programs not S

S 
needed by a nation which could count on succassful precr~~~ion .

S Various other approaches that utilize the comparative strength

of the two sides ~uring an Imaginary war have been proposed.

There calculations are very sensitive to the assumptions about

the particular tactics of the two sides. For examp le , a real
first striker certainly would be striving to ensure success S

- in his attack , since the consequences of failure are so ex-

tremely penali2ing, and he would be, by analytical standards,

4 
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S lav ish in the USt of weapons. But beyond this , there is the
- S extremely complex question of how to interpret any relative

advan tage of stra teg ic weapons af ter a coun~ erforce  exch ange

S since it involves the details of how strategic weapons could

S 
be used to enhance the chances of achieving one ’s obj ectives

S ( fo r  ex~rnple , success in a European war). This requires that

the tactical force strengths and reconnaissance capahili~~ies

- of each side be brought into the evaluation . Such analyses

are importan t, particularly as the residual forces of the
attacked side grow smaller. However , they do not lend them-

selves easily to simple comparisons or indices.

- A target system may be described functionally (military,

S 
industrial , political , etc.) or physically, in terms of its

vulnerability to nuclear weapons effects. Many targets such

4 as isolated buildings or radars are so~~_~~~ nts . Any inven—

tory stra tegic warhea d can be del ivere d wi th enou gh accuracy
to destroy these points (although for some limited options

the collateral damage may be undesirable) . For this type of

S 
target , only the weapon count index (N) i~- needed to describe

S the requisite retaliatory force. Other targets may be classi-

fied as soft areas. These include industrial parks, military

bases or deployment areas. Tnese target~ can be destroyed by

subjecting the requisite areas to a specified (e.g., 6 psi)

overpressure. The index “equivalent yi eld” referred to a

reference yield (which is usually a megaton), expresses the
S total required coverage for a particvlar area. As with point

tarqets , the del ivery accuracy is not critical. The third 
S

type of target is the hard point target. These include command

po;ts , nuclear storage sites , dams , even some industrial .
5

I tar-icts , wherein the index parameter Counter-Military Potential

• 
(CMP ) is useful as a measure. The retaliatory target system
contain~- targets of all three types and is therefore not
properly measured by any one of the above-mentioned indices. S

5 5 f The composition of the second—strike force depends on scenarios

and on uncertain qualities of opposing forces. Since one cannot 
55
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coun t on any particular weapon or even any particular class

S of weapons surviving the f i r s t  s tr ike , the weapons of an
S ideal surviving delivery vehicle would optimize numbers and

yield with avai lable accuracy so as to maximize  potent ia l
S damage to the retaliatoty target system as a whole. This

concept is an idealized form of the technique of “cross-
S ta rgeting , ” which spreads the weapons of each weapon sys tem

across each target class so that  even in the worst case , al l
target classes are covered by some attack.

Just as we can give indices for the effect iveness  of weapons
against specific types of targets , so can we specify the
effectiveness of a weapon against  a more general ized target S

st ructure.  We def ine  this index as equivalent weapons (EW)
(per weapon) :

- 1EW a7~k -4- b/Pk + c/Ph 
+

H 1 2 3

where a , b, c , . ..  are the f r a c tions of the total targe t

structure of different specific types of targets , and is 
S

the expected kill against that type of target. In this paper
only the three types of targets described ~- bove are considered

(although the list could be extended to any target type) .

Again , these three types of targets are (a) soft points , S

(b) soft  areas , and (c ) hard po in t s .  Thus ,

a + b - I - c = l
= 1 A soft target can be k i l l ed  by any S

1 -i nventory weapon .
= (Y/Y

0
)
213 When = 1 MT , g ives the

2 .~2/3 (expected value)  aga ins t  the area
destroyed by a 1 MT weapon . 

S

— 
~ k — i. — o 5CMP/ ( H/ l6) 2”3

3 UPT

where CMP = Y 213/CEP
2 and H = target hardness.

S 
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Therefore

EW 
2 

1

a + b / Y ’3 + c/Pk 
S

S HPT 
S

EW gives the capability of a weapon to kill with equal prob-
ability each type of target (in an infinite tarast set) whose
proportions are given by a, b, and c. As an example , cons ider

the case where a = 0.45k b = 0.45, and c = 0.1; i.e., the

target set has 45 percent soft points, 45 percent 1-MT a reas ,
and 10 percent hard points of 500 psi. Suppose we have 2000
weapons, each with EW = 0.5. The total number of targets that
can be killed is 1000 (450 soft points, 450 soft areas , and
100 hard po in ts) .  .

- S

This result can be seen in more detail as follows :

If ~2/3 = 0.8 and p 0.101,
HPT

— 
1 — sEW — 0.45 + 0.45/0.8 + 0.1/0.101 — 0.

S TARGET TYPE WEAPONS USED TARGETS KIL LE D

SOFT POINT 
- 
450 450

S SOFT AREA 560 450 
-

HARD POINT 990 100

j TOTAL 2,000 ~,0O0

Equivalent weapons is proposed as a complex index which com-
bines in a single measure the proper qualities of individual ,
simpler indices in that it relates vehicle payload to damage

- 
of a complex target system. Like all indices , it has a cer—
ta m range of val idi ty  which is determined by the reali ty of
various underlying,  simpl i fy ing  assumptions. These assumptions S 4
and other implications are discussed more fully later .

~ 
( 

- 

- 

- 
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A compariso . of the equivalent weapons (EW) in the U.S. and
Soviet inventory can be made; however , a more appropr iate

S measu re is the total EW each side could deliver on the other
S af ter having sustained a counterforce strike . This total is

represented by the following formula :

ICBM 
S

Retaliatory EW = ~~ N .EW1PP5
BM ATK ~

5
ABM

SLBM at Sea
+ ~~ N

) 
EW~ PP5

A
~~ F ARM

Alert Bombers

+ N
k 

EWKPPS
BM ATK ~~PEN

k

- where ~
5

BM ATK probability of surviving a ballistic missile
S attack

S ~
8
~~~M probability of penetrating an ABM system

~~~ASW 
= probability of surviving an ASW attack

~~PEN probability of bomber penetration

S N = number of weapons

- EW equivalent weapons

S p weapon reliability and other deficiencies.

- 
S 

- 

- 

- 

. 
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Figure 2 plots the U.S .  and Soviet retaliatory equivalent
S weapons for typical values of parameters. S

EQU IVALENT W EAPONS .RETALIATORY 
S

S 

S
_ ___

1965 
‘ 

1970 1975

YEAR - 
S

FIGURE 2

S 

- 16~
U 
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S Retaliatory EW measures the amount of damage that can be S

done to a specific enemy target structure. Thus, ideal ly,  it
would measure the deterrence capability of a country and

S could , in principle , measure the “stability ” of the stra tegic 
S

S si tuat ion by examining if both sides could retain enough
forces to deter the other side from launching a first strike . S

S EQUIVALENT WEAPONS SENSITIVITY STUDIES

Weapon Size Scaling S

The “soft area ” targets denoted by the coefficient b are normal- S

S ized to the area covered by a 1-MT explosion , approxima tely S

4 miles in radius for 6 psi (which will dest roy most concrete
S buildings). If the target system is such that urban areas as

a whole are targeted , it obviously wouldn ’t matter what yield
1 was selected for normalization , since the expected area killed

per bomb is summed to the total by ~2~’3~ Under these condi—
S tions, if 100 kT were used instead of 1 MT for normalization ,

the weapon radius would be roughly 2 miles , the number of
S soft area targets would increase by a factor cf five , the

effectiveness of weapons would increase by the same factor ,
the numerical value of EW would increase; but the same

weapons would do the same percent of damage to the same target

system.

Actually, “soft area” target systems are not all simply
expanses of uniform urban areas. Some targets are industrial

areas containing so many individual targets per square mile S

that the urban approximation is satisfactory at all reasonable
weapon yields. In other areas the target density is much more

S 
sparse, and shrinking the reference area from 1 MT equivalent

to 100 kT equivalent will actually reduce the number of area
- targets and create a larger number of individual , or sof t

S 

.

S 
- 
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S poin t, targets. It would require a detailed map study to
- determine these correction factors exactly for any one country

or region , but a plausible model of an industrialized region
was assumed to test sensitivity (Figure 3). In this model ,

reducing the reference y ield f rom 1 MT to 100 kT decreases
the numbe r of sof t areas from 2000 to 1000 , and increa ses the
number of soft points from 2000 to 7000. That the number of

“soft area” targets will decrease with decreased reterence

yield may be visualized by considering that they must essen-
tially disappea — at, say ,  a kiloton and become a large number
of soft points. Using this model , the values for  coef f i c i e nts

S a, b, and a change to (approximately) (0.8), (0.1) and (0.1),
respectively , as opposed to (0.45), (0.45), and (0.10).

A computation was made for an exemplary retaliatory force. S

Using the new values of coefficients and normalized area , the

percent of target coverage changed from 46 percent to 41 per-

cent , fc1r a decrease of 5 percent in apparent target system 
S

damage. This modest change demonstrates the insensitivi ty of

: the index REW to a rather large change in the normalizing
S criterion . - 

S

Optimized Attacks .

The method of construc ting the Equi valent Weapons Index is
open to the charge of being too conservative in that , wh ile
it does give the minimum number of targets (of a fixed ratio

S a:b:c) that can be surely killed , it underes tima tes the number
that could be killed if each weapon were targeted on the target

type for which it is best suited . The validity of this con—

S 
tention depends upon assumptions about how in practice one is

ab .e to target. If it is possible to retarget completely
S after being attacked--in effect, writing a warplan with known 1

S 
forces--then it is clearly possible to do better than the

S S assumed cross-targeting (EW) approach. If , however, one is

- 

- 
S 

- 
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S 
EXEMPLARY TARGET ‘DISTRIBUTION

3 OR MORE POINT TARGETS/AIMPO INT = SOFT AREA

10000

1000

C)

S 

S 

- 

S 
-

S 

~~~ 10 - — _______ _____________

S -~

St~

1
0.1 0.3 1 3 10 30 100

MAX IMUM POINT TARGET DENSITY - SQ MI/TARGET S

300 100 30 10 3 1
• M I N I M U M  POINT TAR GET S ONE ME GATON GET S

100 30 10 3 1 
5 

5
- IS -S M I N I M U M  PC I NT TARGET ; 100 xl GETS

S 
FIGURE 3
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limited ~o an “optimum” pre-attack targeting , the resul t could
be better than EW or it could be worse. To illustrate these

5 

points , consider the following exa~np1es.

Comp]~ete Retargeting

Suppose there are two target types I and II , considered to be
of equal importance, and we have two surviving weapon types

with the following PkS and EW:

WEAPON 
~k

1 EW

A 0.75 0.25 0.375

B 0.25 0.7~- 0.375

where EW 0.5/0.25 0.5/0.75 = 0.375

If t a rge t ing  is done completely by the cross-targeting prin—

S 
ciple , each 1000 surviving weapons that arrive on target will
result in 375 targets being killed . If , af ter absorb ing an
attack we can completely retarget to obtain an optimum retal-
iatory attack , the number of targets killed could double if
A and B survive in equal proportions. Figure 4 illustrates

the amount of improvement as function of the mix of A and B S

surviving.

In ac tua l i ty ,  it is not likely that  the forces will survive
in the optimum configurat ion , and it is therefore not l ikely
that there will be, the maximum possible improvement in targets
killed . S

Optimum P r e— T a r g e t i n g
.‘

I f  the forces are pre-targeted on their optimum targets , that
is,  a l l  A against  target I and all  B against tar get II , and -

~~ S

- 
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COMPLETE RETARGET ING

~~~~~~~ 2.0 A
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OPT IMUM PRE-TARGET ING
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and there is no retargeting, then a more complex situation
exists as illustrated in Figure 5.

No matter what the mix of A and B su rv iv ing ,  there wi l l  always
be twice as many targets killed (750 for the case of a 1000

S 
surviving weapons) as when targeted by EW. However, the 50-50
mix of target types I and II killed no longer applies except
when A and B are equally survivable. The solid lines indicate

S the totals kil led under the cri terion of a = 0.5 (i.e., S

credit is taken only for equal numbers of I and II). The

cross-hatched areas indicate the extra numbers of I or II
killed above this criterion. 

S

In the region between 25 and 75 percent surviving A , one can
S clearly do better than EW and still maintain the equal k i l l

- 
criterion . However, in the regions 0 to 25 percent and 75 to
100 percent the equa] kill criterion is less than that obtained

S by EW (and is, in fact , not met at all when only one weapon

type survives) , although the total number of targets killed

is still twice as great.

So—called “optimum” - pre-- argeting has the problem that unless - S

one can be cer tain of which forces will survive , it is possible
S that certain target types will be greatly undertargeted in pro-

S portion to their actual importance . While it is probably true
that there is some tradeoff against an increase in thc kill of

one type vs the decrease in the other typ~ , it is not possible
S at this point to quantify this tradeoff. Thus , we cannot

S 

establish whether “optimum ” pre—targetin-~ compensates enough
by killing extra targets in some classes to consider t hat  type
of t a r g e t i n g  to be more appropriate than the “conservative ” S

EW approach .

- - 
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Di scussion -

Equivalent weapons is an index , not surrogate guic~ance to
S targeting s t a f f s .  It is clear that under cer t a in  operat ional

assumptions (complete re target ing  and p r e— t arge t in g  with the
S 

“right” mix of forces surviving), one can do better than the

conservative EW approach . Howevur , it also seems clear tha t

these other targeting approaches do not lead to a quantif i-
able index which relates vehicle payload to target damage . S

Both cases greatly depend on which weapons actual ly  survive
(which equivalent weapons does not) and , in the case of pro-

t a r g e t i n g ,  there is no present way to arr ive at an index forum-
lat ion which properly r e f l  ‘ts the t r adeof f  between a f a i l u r e  to

S kill one target class to an appropriate level vs overkilling
- J . other classes.

Survivable Force Size Scaling

The EW index is computed on the basis of an infinite target
set of equal value within each target class , so that what-
ever target happens to be assigned to a surviving weapon is
as good as any other target .ifl that class. This assumption

S disregards the fact that small attacks which concentrate on
high value targets will do more scored damage than EW

S predicts. -

-

Assume a target set with the most valuable target having a

S value of 100, the nex t most valuable 1 per cent less , or 99 ,

the next 96 , etc.  Figure 6. Let us assume a force of
100 weapons with a delivered of 100 percent against all
targets, but targe ted on the assumption tha t onl y a un iden ti f ied
10 percen t of the force will survive an attack . The target S

laydown proceeds as follows : the first weapon , which has a S

survival  expectation of only 10 percent , goes on the fi ’— st
ta rget and reduces the expected value of the first target
to 90 , making it numerical ly nearly equal to the eleventh

target. The second weapon on the second target reduces its

-

S
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val ue to nearly that of the twelfth . This process continues

for ten weapons, at which point there will be two targets
of nearly equa l value for rank 11th through 20th respectively,

remembering the discounted value of the first ten. Continuing ,
there are three targets of nearly equal value for rank 21st

through 30th targets and four thereafter . The 100 weapons

are used up ( fou r weapons on each of the f i r s t  ten ta rge ts ,
S three on each of next ten , two on each of the next ten , and

one on each of last ten) by the 40th target , which has a

value of 67. On the average , 9.05 t a rge t s  are destroyed
(some are attacked which have already been destroyed) , and
the expected target damage is 785 points. If, by chance ,

50 percent of the force survived but  was not retargeted ,

30 targets  would be destroyed for  to ta l  va lue  of 2603 points.

Let us compare this result with a lay down of 100 weapons

based on the assumption that 50 percent of the force
S 

survives. The first weapon reduces the expec ted va lu e
of the first target to 50, making it equal to the 70th target.
The first 69 weapons therefore go to fresh targets and the

next 31 go on alternately to fresh and old targets down to

target number 85. If 50 percent of the force does survive ,
46 targets  wi l l  be destroyed and the total target count will
be 3204 point s .  On the other hand , if only 10 percen t

surv ive , the total will be 695 points instead of the 785 which
was gained by the 10 ~‘ercent laydown . Table 1 por trays
these resul ts~. I t  shows that t a r g e t i n g  fo r  the “ expected
value ” of surv iva l  iu clearly best in the region of that
val ue (a versus b , and c versus d) and that getting a high
chance of killing ’ a few targets is obtainod at the expense

of poor performance against many targets ~d versus C)

-17- L77
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EXEMPLARY TARGET SET .

100

- ~~~~956

1821
2603

3310 C4
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- 3950

50 
5 4528 ’

~~~
5524 

O!4~
-~ 6330

0 I . I a . — S

0 - 50 100
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TARGET RANK -

H S FIGURE 6

S 
SURV IVAB LE FORCE SIZE SCALING SUMMARY

S ASSUMED TOTAL
T A R G E T I N G  SU R V I V A L  ACTUAL SURVIVA L TAR GET VALUE

S 5 A. 10% 10% 785 - 
S

S s. 50% 20% 695
S 

c. 50% 50% 320~
S D. 10% 50% 2603

S 5~~~

S I  

5 

•
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TABLE 1
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Summary of REW Sensitivi ty Studies S

Three possible effects on the suitability of REW as an index -
S

have been studied : (1) choice of area normalizing yield ,
5 (2)  optimized versus cross-targeting , and (3) influences of

target value and assumed survival level. The choice of

normalizing yield was shown to be a weak effect which can be

disregarded for index definition purposes. Optimized target- S

ing wherein accurate surviving weapons are , somehow , prefer-

entially placed on hard targets , large weapons on soft areas,

and small weapons on point targets produces approximately

a 50 percent improvement effect if done optimally for existing
S mixes of weapons , and might be a 25 percent effect for the 5

real case without complete post-attack retargeting . This
factor could be applied as a blanket rate-up of REW (if it

were to be generally accepted as an index) and if it is

desired to get a little closer correspondence between REW and S

S probable target count.

The quest ion as to whether EW understates target damage for
low values S3f EW because of the high value of the high—listed
targets hinges on whether there is assumed to be an accurate
guess on how many (rather than which) forces survive . This

S e f fec t  is not a large one——on the order of 25 percent——but

whether such credit should be taken let alone whether target-
ing should be done on an assumption of low force survivability , S

depends on the detsils of some attack strategy. For some

S 

S strategies, credi t should be taken ; for other plausible ones ,
not. Since the effect is small , it doesn ’t matter much whether

S 
it is appl Le(. or not . Considerations of simplicity in index

def initions would argue against its inclusion .

S 5 
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27 May 1976

WORKSH OP ON IMPROVED MEASUBES OF THE MILITARY
STRATEGIC FORCES

S AGENDA

S 
Additional Topic for Consideration

- Strategic Defense

Prepared by:

F’ Col W. M. Stokes , USA
Strategy Division , -J-5

S Ext 71660

F 
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S 26 May l~~76

Pas t and Future Trends in the Strategic Balance

Comments provided herein are based on the “Military

Balance 1975~1976” compiled by the International Institute
S 

for Strategic Studies.

— The presen tation of a quantative evaluation of military

power and defense expenditures correctly displays raw

data so that the reader can apply whatever judgments

he considers appropriate to his purposes.

— In addi~tion to a detailed listing of forces , and some 
- 

-
S

summary comments , a visual display of st atic profiles of

aggregate forces and like sub-sets (e.g., ICBMs , SLBMs , 
S

etc.) can be useful. While static profiles provide an

incomplete measure of relative military capability , they

F are useful in addressing cowmon perceptions of par ity .

See attachment for illustrative static profiles of aggregate

and sub-set data. US an~ USSR data is displayed , however,

it could well be NATO and Warsaw Pact.

- In the absence of hard information on future force

plan s, the extrapolation of trends and/or momentum accen ted

by the profiles may be useful for reader assessments of future

force projections , capabilities , a~d attendant strategies.

Appendix B
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— The summary remarks on strategic forces (beginning S

S page 3 , The Balance) could (wi thou t pre ju dicing the

data) profitably highlight appropriate milestones ,

trends or momentum from the static profiles.

1 Attachment
Illu’~.tra tive Static Profiles

Prepared by:

Col Charles E. Hopkins , USAF
S Force Planning and Programming Division (J-~)
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27 May 1976

S CIVIL DEFENSE

1. General. In the event of nuclear warfare, civil

defense (CD) preparedness would play an important role

in the national survival and recovery of affected states.

Fur ther , CD preparations might  be considered an indicator

of nuclear power ’s willingness to take risks. Expanded

CD coverage should be considered for The Military Balance

and Strategic Survey; civil defense should also be S

considered as a future topic for an Adelphi Paper.

2. CD Analyses and Con~parisons. The factors below should S

aid in the development of displays and analyses which

compare CD systems and relate their contributions to the

S overall strategic balance : S

-CD Role

-CD Mission

- Organization f or Civil Def ense

— Description and Status of CD Programs S

- Protection of Human Resources
S 

— Protection of War-making Pot~ntial

- Protection of Economic Capabilities other than Critical S

War-making Industry. S

- Warning and Post—strike Rescue, Repair , and Recovery.
.
~- Training

- Strengths and Weaknesses S
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Col W. M. Stokes, USA 
S
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LIMITED NUCLEAR OPTIONS

S The factors below could be used in the development of

approaches to compare states ’ capabilities to execute

limited nuclear options (LNOs):

- Identification of state

- Nuclear capability

S —- Delivery systems , y ields, ranges, stockpiles , etc.

S 
- Nonnuclear projection capabilities for follow-up.

- Command and control

-S - 
- Escalation control

- Conditions under which LNOs might be employed

— Possible targets -

- Impacts

—— Military

—— Political

—— Arms control
S Appendix D -
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LIMITED NUCLEAR OPTIONS

The factors below could be used in the development of

approaches to compare states’ capabili ties to execute
I

limited nuclear options (LNOs):

- Identification of state

- Nuclear capability

—- Delivery systems, yields, ranges , stockpiles, etc.

- Nonnuclear projection capabilities for follow-up.

- Command and control •(
- Escalation control

- Conditions under which LNOs might be employed

- Possible targets

- Impacts

-- Military

-— Political

-— Arms control
Appendix 0
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- National policy on nuclear weapon use

- Mili tary doctrine

In addition a comparison of States ’ capabilities to deter

attack and engage in hostilities across the spectrum of potential

military actions could be made by evaluating relative capabilities

in each of the response categories displayed below.

SPECTRU~1 OF’ RESPONSE
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I. INTRODUCT ON

Countermilitary.Potential (CMI’), the measure of capability pre—

sented in this report , estimates the ability of a nuclear weapon to

damage a fixed point target. The CMI’ of a weapon is a combined index

of the explosive power of the weapon and the expected delivery accuracy .

The CMI’ ratings for individual bomber and missile weapons in an offen-

sive force can be added to obtain an aggregate measure of offensive—

force effectiveness against point targets.

Other aggregate measures of force are available, such as the num-

ber of strategic delivery vehicles (bombers, ICEMs, SLBMs), the number

of separately deliverable weapon s, and the total weight of payload .

The totals obtained by adding such quantities for a force are, however ,

difficult to interpret. Whereas a larger number indicates more stra—

tegic power in a general way , one cannot meaningfully add the number

of small ICBM boosters to the number of large boosters, or add older

bombers to new bombers. These quantitative measures do not include

corrections for obvious and important differences in the weapons sys-

tems. An important property of a measure of effectiveness is that it

take into account such qualitative differences.

Although the Equivalent Megatonnage (EMT) measure can rate a force

in equivalent numbers of one—megaton weapons and although it provides

ad~justment for different weapon yields, it is a reliable indicator of

effectiveness only against area targets.

C~~ METHODOLOGY
How CMP is derived and how it can be used to analyze offensive

forces and target systems is explained in this report. The following

• three sections develop the methodology. In Sec . II, the CM? measure
is defined for weapons that are aiised at point targets rated according

• to the DIA physical vulnerability prediction system. Compounding dam-

age probabilities is shown to be equivalent to adding weapon CM?s.
Section III introduces the concept of total—force CM? as the sum of
the individual weapon Cm’s. The Point—Target Potential (PTP ) of a ()

18~ H
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single target is defined in terms of hardr.ezs ar. desired damage prob—

ability. PTPs of individual targets can also be .idded to give a target

system PTP. Using both measures , one can caicul~~e the highest uniform

damage tha t a mixed force can obtain against a mixed  target system in

an all—out attack. Section IV describes metiz~ds cf  a d j u s t i n g  calcula-

tions for scenario—specific planning factors such as reliability and

in—flight at~trition of weapons. Sections V, VI , and VII contain an
extended application of the methodology. The example involves U.S.

Triad forces and a scenario of protracted strategic conflict. Selected

Soviet target lists are evaluated and compared with capabilities of
U.S. offensive forces .

Appendix A discusses the Vulnerability Number system and nominal

hardness in some detail , and Appendix B describes a method cf selecting

forces to be withheld for deterrance of unrestrained urban—industrial

att ack.

CM? provides a roukh yardstick of the capability of a force to de-
stroy point targets. Since analysis of many strategic issues involves

making such assessments, the methodology has potential applications to

a broad class of problems. It could be used in comparing (1) the capa—

bilities of alternative U.S. forces against poftit targets, (2) the capa—

bility of a given force against alternative target systems, or (3) U.S.

force capabilities with those of our adversaries. The C~~ methodology
can be ~ised to trace force capabilities through complicated multistage
scenarios. Damage to military targets can be estimated without develop—
ing the details of each individual sortie.

F
- 

I COMPARISON WITH E1ff

Weapon capabilities against area targets (typically , an urban—

industrial center) have commonly been described in terms of one—megaton

equivalents. If delivery accuracy is adequate to place a weapon within

the boundary of the area target , the important difference in comparing

weapons is the overpressure radius generated by each. Dissimilar yields

are compared by using an appropriate yield—scaling factor. For weapon

yields in excess of one megaton, the lethal area would exceed the size
of all but the largest target areas, and hence a lower scaling exponent

_ _ _  

_ 19~~~
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is commonly used for the larger—yield weapor.s. To:al—force EMT is cal-

culated from the number and yield of each type of weapon ; delivery

accuracies do not enter into the calculation . Alt~~u~r~ the ENT measure

is approximate, its validity as a surrogate for the ability to damage

soft area targets is generally accepted . The measure has been used

frequently in strategic analytical studies for the past ten years .

Targets associated with military capabilities are usually point ,

rather than area , targets. Their characteristic dimensions are small

in relation to the lethal radii of nuclear weapons. The hardness rat-

ing of a military point target might vary from a few psi for a radar

antenna to a few thousand psi for an underground bunker. Yield and

accuracy must be considered in combination to derive a meaningful in—

dicator of effectiveness against point targets; CMI’ includes both
factors.

There is no theoretical basis for calculating the CMI’ rating of

a weapon from its EK~ rating alone. A high EMT rating does not ne~es—

sarily imply a high CM? rating for the same weapon; rather , the two

measures are distinct and complementary. Every weapon has both an EMI I
and a CM? rating. Should a given weapon be allocated against an area

target, its ENT rating is relevant. Should the weapon be allocated

against a poin~t target, its CM? rating should be the relevant measure
of its cApability.

LIMITATIONS OF CM? ANALYSIS 
-

CM? is useful for calculating approximate damage to a point target.
The standard method of evaluating damage probability against such tar-

gets gives more precise results because a more complicated calculation

is made. Unavoidably, the CMI’ methodology trades off  precision for
simplicity and generality. In cases where more precision is required,
existing computer models can be used to supplement and refine CM?
calculations.

- ‘ In some respe cts , the methodological development to date has been
influenced by the range of parameter values that were appropriate for
our applications. In extending the method to other applications, con—
sideratjon must be taken of damage mechanisms against targets, preci— 19.
sloe in determining damage probability, range of yield and CEP parameters ,

~~~~~~~1
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whether target systems are mixed or contain a few special categories ,
and whether it is desirable to overestimate or underestimate damage

probability. Other aspects of the methodology, such as reliability

effec ts, are mathematically derived and can be. directly carried over
to analyze different situations involving attack capability against

point targets.

L , ’. 
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II. DAIIAGE TO A POINT TARGET

In this section, the CM? of a single weapon is def ined and the
additive property of weapon cMPs is derived.

SINGLE—WEAPON CM?

The blast wave generated by a nuclear explosion can damage a tar-

get through overpressure and dynamic pressureW (both expressed in psi).

A critical value of either is referred to as- the target hardness. A

standard expression for damage probability is~
2
~

PD ~ - (1/2) (WR/CEP) (1)

where PD — targe t damage probab ility,
WR weapon rad ius ,

CE? circular error probable of weapon delivery .

Weapon radius in turn depends on target hardness and yield. It can be

expressed approximately by a product of a function of nominal hardness
(H) and yield (Y) as follows:

f(H) ,.~~a 
‘

, (2)

where f(R) is a function of nominal hardness over a specifie4 range of
weapon yields, and a is a yield—scaling exponent. By substituting Eq.

• (2) in Eq. (1) we get

PD ~ 1 — (1/2)f(H)~’Y / CEP (3)

We define the weapon—related factors in this ecuation as the
Countermilitary Potential (Of)F. -.

T 2a 193
(4) 
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Convenient units are yield in megatons and CE? in thousands of feet ,
so that one megaton delivered with a CEP of 1000 feet is one -unit of

*CM?.

The weapon radius scales as the 0.33 power of yield for a fixed

overpressure level. For targets which have the same critical hardness

against all weapon yields , 0.33 is the correct scaling exponent for all

yields in~ calculating CMI’. However, in the case of lower—yield weapons

and hard targets , use of 0.33 scaling for yield leads to consistent

overestimation of PD, and thus the scaling was changed to 0.4 for weap-

ons of less than 0.2 MT. As discussed in Appendix A , this change en-

sures that a given amount of CM? will provide a minimum amount of damage

probability over a wide range of weapon yields.

a 1/3 Y~~~O.2MT
a~~~0.4 Y < O.2 MT . . (5)

MULTIPLE-WEAPON CALCULATIONS 
-

Suppose n weapons are allocated agair~st the ac~ne target. Equa-

tion (3) can be used to estimate the probability of damage to the tar—
get from the 1th weapon , which has a Countermilitary Potential of C?.1P~

I. , f (H) cMP
- PD~ — 1 — (1/2) - 

. (6)

The total target damage probability (b) can be calculated from the usual
independent—event probability model , if reliability is equal to one.

smal l change in CEP can have an appreciable effect in calculat—
ing CM? , since the CEP is squared. Also , estimates of bias are avail—
able for some weapons systems. Reference 3 gives a simple analytic
correction which may be applied if bias values are less than one stan-
dard deviation of a circular normal distribution (c7). The correction
gives an equivalent CEP. If b is the magnitude of bias , then

c CEP ~~a(1n 4) 1/2 
[i + ~~/ a) 2] ~~ 2

which reduce8 to the exact expression for CE? when b — 0. 191 ~ -

UNCLASSIFIED — -- 
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If D — l —  11 (1 — PD1) .  ( 7)

i—i 
.

.

Substituting the above,

r ~~“)~~~~
D 1 — (1/2) . (8)

Thus, the damage to the target from n weapons is a function of the sum

of the weapon CMPs . And , under this set of assumptions (hardness is

a known constant and each weapon delivery is an independent event),

the functional form is the same as for the single—weapon damage

probability. 
-

Damage to a point target can thus be estimated from total CM?

applied. It makes no difterence whether the CM? consists of a single

high—quality weapon or n less capable weapons.t We can add CMPs of

multiple weapons having different yield and CE? combinations. The

additivity of the CM? measure is useful In finding equivalent combina—
• tions of weapons and leads to a meaningful aggregation of total force

capability.
i i

NOMINAL HARDNESS
A tArget is normally assigned a P or Q vulnerability nt.unber (VN)

according to the methodology of the DIA Physical Vulnerability predic—

tion system. We briefly describe how each VN Is assigned a value of

nominal hardness , and refer the reader to Appendix A for details of the
development.

*It is possib1~ to make an assumption about the effect of n veap—one that differs from the independent—event probability model. It is
argued(4) that the independent—event model does not apply when more ~~. -

than one weapon is used against a target for which the hardness is - •

represented by a probability distribution. However, even in this case,
the damage probability is a function of the sum of the CM?s of the
weapon. applied.

tPD is damage probability from one weapon. D is damage probability
from one or a weapons and equals PD in the special case of one weapon.

195
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~ & For a given VS , a plot of damage probabi l i ty  versus CM? resu l t s

in a fami ly  of curves , one for each value of ~ieapon yield.  The approxi—

mat ion of Eq. (3) rep laces this  family of curves with  a sir .gle line

• which has i t s  best accuracy at some reference value of damage probabi l i ty .

The hardness func t ion  f (H)  is of the form

f(H) (bH
t)2 (9)

where b and c are constants and H is the nominal t .arget hardness in psi.
• For P t a rge t s , b = 20 and c = —0.375.  For Q t a rge t s , b 14 and c

— 0.283. Nominal hardness is calculated as fol lows.

1. Adjust the VN , using Y 1 Ml .

• 2. Using any standard technique , calculate the CEP that gives

a PD at which the fit is desired , assuming a ground bu r s t .

3. Calculate the CM?.

4. UsIng PD and CM? values , calculate H1,

H S 120 • 
1.33 

P T ~~

•

~_lo~~
o

(l — PD)
j  

argets

59 • 
1.77

L. • H — 
—log (1 — Q Targets

10 
.

5. Repeat steps 1 through 4 for Y — 0.2 MT and obtain 1(2 .
6. The nominal target hardness is the average of H~ and H 2 .

Example : Determine the nominal hardres~ of a 38P6 target. Use the •

program of Ref. 5 or Ref. 1 to find the CEPs for PD — 0.5. In step 2,

CEP 1788 ft. In step 3, CMI’ 0.312. In step 4, H = 615 psi. In

step 5, CEP 986 ft, CM? = O.353~ and 11
2 740 psi. In step 6,

H 678 psi. 
~ :~In cases where the nominal hardness is known, the hardness fuac— t ~tion can be calculated directly from Eq. (9). The complete relation—

• ( I ship between damage probability and CM? can now be stated

2 
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III. MIXED FORCE AND TARGET SYSTEM

The previous section showed how Countermilitary Potential can be

used to estjii~ate target damage probability when one or several weapons

are used against a single target. Here we consider how CM? can be used

to measure the capability of an offensive force , how targets of dif-

ferent hardness can be rated in comparable units , and how the damage

• probability associated with a mixed force and target system can be de-

termined from aggregate measures.

OFFENSIVE-FORCE CM?

The CM? of any weapon is defined in terms of its yield and the

accuracy with which it can be expected to be delivered. The CM? of a

total force is

2a• fl n Y
CM? = 

~ CMP~ — 2 ‘ (11)
1=1 1—1 CEP~

where i is an index for weapons and n is the total number of weapons.

Figure ~ illustrates this by showing for a mixed force numbers of
• . separa tely deliverable weapons on the abscissa and the CM? rating for

8—52 Gravity Bomb

• 
~ 7 Minuteman0

~
STM 

I ~~~~~~~~PoIor~s Pose don

Number of Weapons

197Fig. 1 — Qffen~jye— Force CMP
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each on the ordinate. Since each weapon in t~~2 o~ ensiv” force is

r~ited in CMP units , it is possible to add C~ -~ ~c~ .ss L.c whole force

to obtain the total force of CM?. This total is e(uR1 to the area

under the weapcns ’ CM? profile In Fig. 1. Depcnd~i~ on ~~~~~ rule is

4 l 
used to select forces , such as alert , alert plus norialert , or surviving

forces aft~r
’some attack , the total force CM? ~~uld change to reflect

the different numbers of weapons.

POINT- TARGET POTENT IAL

Let us def ine  the Point—Targe t Potential (PTP) of a target as a
• measure associated with a certain damage probability and nominal

*hardness.
- 

I -log2(1 — D)
PTP — f(U) • (12)

Point—Target Potential as a function of damage probability varies from

zero when D Is zero to infinity when D approaches one. Figure 2 shows

~ 1 PT? as a function of H and D for two different nominal—hardness values

(H1 > H2). For a given nominal hardness there is a unique value of PTP

for each value of D. For the same damage, harder targets have corre—
• spond ingly higher PTP values.

Now tassume that there is a mixed target array of j targets. Each

target has associated with it a nominal hardness and a desired damage

probability (D
i
). The PTP of this target system is given by

PTP -~~~PTP

If there are n
1 

targets of hardness class H1, n2 targets of hardness
class 112, and so for th , and the desired damage probability is the same

Point—Target Potential is completely equivalent to the ~ nount of
CMP required to achieve a given probability of ci.~ nage agains t a targe t
of g-z.ven hardne ss . PTP is used in rating target systems to emphasize
that what Is required can be calculated without reference to specific
weapons. For calculation , it may be more convenient to use log alog 10a/1og102. 

2
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for all targets having the same nominal hardness , then the PT? of the

target system is

• PTP
~~~)n k

PTP
j

where k Is an index for target class.

The PTP of a target system containing two different classes of

targets is displayed in Fig. 3. The height of each block is determ ined

from H~ and D~ (Fig. 2), which are assumed to be the same for each tar-

get in the class. The width of each block is proportional to the number

of targets in the class. The area of each block is the FTP needed to

accomplish the desired damage D~ against 
~k 

targets of hardness H~.

The areas of the blocks can be added to give the total target-system

PTP that corresponds with the assumed numbers, hardness , and damage

probabilities.

DETERMIN1~ 1 THE DAMAGE PROBABILITY

The damage probability desired for a given target might reflect its

value compared to other targets as well as its individual characteristics.

II The PTP of the target system would then be calculated from the set of 
-

selected damage probabilities and hardness ratings. Alternatively , dam—

age prob~abi1ity can be treated as a variable. Suppose we assume that

damage probability is to be the same for each target in the array , re—
gardless of hardness rating. Then total target—system PTP is a simple

function of the uniform damage probability.. It has the same shape as
individual target PTP versus D because it is the weighted sum of m di—

• vidual curves , as shown in Fig. 2. Target—system PTP varies from zero

• to infinity as the uniform damage probability varies from zero to one.

UNIFORM bAI.IACE PROBA3ILITY IN ALL-OT.Tt ATTACK
CM? and PTP are equivalent quan tities , as may be seen by solving

Eq. (8) for CM? and comparing the result with Eq. (12). If PTP is con—

aidered a function of D, then the damage to the ~th target from several
• Weapons can be obtained by solving an equation for the damage probability

of the form

19E’
£ . TT~~vr’r, I’ 7~~~~~~.-w .i-- ’~
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~~
- --



_ _ _ _ _ _ _ _ _ _ _ _ _ _  
- 

~~~~~~~~~~~~~~~~~~~~~~~~ 
-

~~

—12—

H1>H2

0.

0.

• H 
H2

0 D 1.0

F;9. 2— Point—target potential versus damage probability
for two nominal—hardness targets (H 1 > H 2 )

I. - 

~~ ~~ I 
— 

I

0. - 
-

H

H H2 - 1
Number of targets

Fig. 3—Point—target potenfla l for mixed target system
when damage probability is fixed
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~ CM?1 = PT? (D) , • (13)
i :1

where j target index, and

i index of weapons allocated to targe t. ~~~ .

If we sum ov~r all j targets , then

(14)
i i  j 3

Total—force CM? is thus equal to total target—system PTP at sc’~e uni—

form damage probability. Since this damage probability corresponds to

total—force CM?, it is a ma~~rnLr1 unifo~~ d~nage probabi li ty (DA ), ~~~~~~~~~~~~~~

ing an all—out attack. Figure 4(a) shows the PTP of two hypothetical

• target arrays. Curve 1 is drawn for the case in which all targets have

an equal damage probability. If damage probability is preselected for

certain targets , the total PiT would increase as a function of damage

probability against the remaining targets. The PT? for this second

case (curve 2) Includes a PT? value at D = 0 for those targets with a

• fixed requirement.

At the right of Fig. 4(a) is a CM? scale and the total force CM?

ratings for two forces. For Force—X CM? is equal to the PTP for 0.78

damage ~gain�t Target Set 1, whereas Force Y corresponds to only 0.45
r damage probability. The uniform damage solutions against Target Set 2

are different, but Force X is always more effective than Force Y. We

now examine whether weapons can. be allocated to targets in a manner

that is consistent with the theoretical limit for maximum uniform dam—

age in an all—out attack.

ALLOCATION
The feasibility of an allocation can be determined from the target—

system PTP profile and the offensive—force CM? profile. In Fig. 4(b),

the target—sys tem profile is drawn assuming that D is equal to the max—

• 
• 

imum uniform damage. We arbitrarily assume that there are two nominal-

hardness classes of targets. The highest block represents the hardest

I ~~~~~~~~~~ targets, since damage probability is uniform . Figure 4(c) shows an
offensive—force ~MP profile , assuming three different weapon types. The 
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• A for L DAfor Force X

‘ Force Y

0 D 1.0

(a) Maximum uniform damage in all—out attack

1
• I Number of targets

(b) PIP for each target at D= DA

.- _ _

p. Number of weapons
• (c)Force CMP

o~ ~“O~ierollocation

~.) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ Underal lOcation

• 
. 

- Number of targets

• 1 (d) Force allocot on

~
• • .

~ 
Fig. 4 —. Maximum uniform domage and allocation
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number of weapons is several times the nui~ber f ~~r~eLs , and the

area under the target—system profile is equal :c ~l:e area umder the

force—CM? profile. An allocation consists of ~ui~ i;~~ a we apons pro—

• file which matches the target—system profile-. F re-. Lous ly we showed

that if several weapons are used against a single t~1rZet , the CMPs can

be added. St~acking the CMPs of weapons cor re~pcnds to allocating
multiple weapons against a single target. Figure 4(d) shows the re—

suiting allocation of the force. Each target has allocated against it

a force combination that corresponds to the maximum uniform damage .

All the force has been allocated so no greater uniform damage can be
• achieved.

In general , if there are several times as many weapons as targets ,

and If the area under the target—system PT? profile is equal-to the

• area under the offensive—force CM? profile , the two profiles can usually

be closely matched . Shown in (d) is a possible raggedness in’ the allo—

cation due to the granularity of weapons ’ Cl.tPs. Some weapons may have
• CMP ratings that exceed the level required for the most demanding tar-

gets. This unavoidable overallocation of CMP against certain targets
-• results in an underallocation against other targets , if the areas under

the two profiles are equal. The actual allocation would then have

• • slightly higher Ds for some targets and slightly lower Ds for others ;

moa t wo~ild have D D
A
. Raggedness In the alloca tion is also unavoid— -

able if the lowest weapon CMPs exceed PTPs for the softest targets.

Conversely, if the highest CMPs are lower than the highest PTPs, if the

low CM?s are less than the lowest PTPs, and if there are several times

as many weapons as targets, there should be little raggedness in the

• allocation.

The allocation constructed in Fig. 4 is not unique . It is poe—
sible, by switching the weapon blocka within the target—system profile ,

to represent thnuiz~ rable plane that have the same overall effect. They

would differ in the details of which weapons were assigned to which
targets .

Cowttermilltary Potential is a static measure of force capability.
The CM? required to achieve $ apecif ted damage does not change whethei
the targets are to be attacked rapidly , or whether they are to be

203 
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attacked over time. But some allocations may have much better per—
L. formance against time—urgent targets than other allocations that meet

• •
the same damage probability criterion. If only some of the forces are

to be sent against some of the targets , then as long as the uniform
damage probability is not exceeded, the reserved forces would continue
to threaten t~e same uniform damage probability against the unattacked

targets. 
- -

Weapons—system—reliability factors and methods of overcoming de-

fenses are important practical considerations when evaluating the per—

formance of a specific allocation . How such factors can be incorporated

into CM? calculations is addressed next.

*This assumes the reserved forces are not destroyed before they
are committed.
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27 May 1976

VULNERABILITY ANALYSIS

1. Gen~ ra1

- The strategic and military balance is complex act of

dissimilar forces , dispositions and capabilities. One

facet of this set which should also be considered in any

measure of the balance is the relative vulnerability of

each superpower ’s targetable resources.

- Vulnerability of net only strategic and general purpose

military forces , but also of the civilian population ,

critical industry , food reserves and similar aspects of

national wealth will be conducive to analysis .

2. Vulnerability Variables

— Some of the variables present in a vulnerability review F

,

would include dispersion, civil defense systert coverage

and effectiveness , hardening of industrial sites and

communication centers , etc. Appropriate measures of

vulnerability could be developed for each of the major

variables considered , e.g., number of plants and percent

of specific industry which is hardened ; this could be

especially revealing in such industries as aircraft or

armored vehicle production , refineries and the like.

Appendix F

H
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— Should such an analysis be attempted, an assessment of

current vulnerability could be made and coupled with

4 projections over time. Use of estimates , giving a range

to allow for uncertainty , is a technique which could be

examined . • 
-
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WHY PARTITION?

1. General. Historically, and for good puroose , m i l i t a r y
forces have been organized , structured , examined and compared
in large part according to their projected role in general
war. Forces are partitioned as strategic and general purpose ,
offensive and defensive , combat  and supp or t , and n u c l e a r  and
conventional. The distinctions are often arbit rary and linked
to those characteristics perceived as most significant to
the individual or group determining the partition at the time
the labels are concocted . A difficulty arises , however , when
such partitions become so widely accented that they become
an intergral part of any discussion of military forces without
critical examination of their utility in such discussions.
For example , the two major weapons negotiations now underway
appear to have been , at lea~~t initialy, conceived and proposed
with the belief that there would be little difficulty in reaching
agreement on the forces that would be considered in the
negotiations. The Strategic Arms Limitation Talks (SALT ) were
to be concerned with strategic forces and the M tual and Balanced
Force Reduction (MBFR) negotiations were to address general
purpose forces. The onset of actual negotiations shattered
such illustions.

2. Partition Problems. SALT found the Soviet Union wanting
to address Forward Based System s (FBS) on the not illogical
grounds that they constituted a threat to the Soviet homeland .
The US rejected inclusion of the FBS because it considered
such forces theater , or general purpose , forces which did
not have a pr imary strategic role. More recently, the Soviet
BACKFIRE and cruise missile systems of both sides have become
sources of much discussion as to the appropriateness of their
inclusion or exclusion from SALT and whether or not they should
be counted in any final agre ment. Thus , partitions that
seem clear and unambiguous to one side or the other , or w h i c h
seem appropriate at the time of their inception , become m a j o r
stumbling blocks when new viewpoints or technology blur the
previously well defined concept .

In a similar fashion , MBFR negotiations have been unable to
reso lv e , to this point at least , the problem of force defintions.
Forces that are clearly ground or air forces according to US 4
standards are found to be not so clearly definable when considering

Prepared By:
Edward H. Josephson , LTC , U SAF 20~ ~r)SAGA
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Warsaw Pact , or , in some cases even NATO , organizational structures.
I t  is no easy t a s k  to r e a c h  a g r e e m e n t  on such  m a t t e r s  because  of
the inheren t political and budget considerations that are involved
in the labels associated with military forces. The Warsaw Pact
has li ttle incentive to assign air defense forces , w h i c h  w e a r
different L~nifoLms and come under a different command struc ture ,
to the ground forces for negotiating purposes because that would
increase the numbe r of forces potentially included in any reductio n
agreement.

S i m i l a r  p r o b l e m s  of p a r t i t i o n i n g  have  r e s u l t e d  in t h e  e x c l u s i o n
of significant forces with potential strategic or general purpose
applications from consideration under the umbrella of either set
of negotiations or from adequate consideration in calculations of
the force balace that exists. Some examples include certain naval
forces , such as aircraft carriers , and MRBM and IRBM systems. The
number and types of rorces which have the potential for use under
a variety of conditions and in several roles is likely to increase
ra ther than decrease . Technology will provide increased ranges ,
improved targeting capability such that conventional weapons can
successfully attack targets previously considered vulnerable only
to nuclear weapons , and entirely new systems will be introduced ,
all of wh ich will increase the difficulties of dealing with forces

•
according to the current standard partitions.

-
• 3. Recommendation. It seems u n l i k e l y  that abandonment of the
• practice of parti tioning forces will be accepted , regardless of the

difficulties associated with the practice. The convience of the
practi ce clearly dominate s the problems. It does seem possible ,
however , to expand the IISS presenta tions of the strategic
ba l ance  and other sets of balance calculations to include a
d i s c u s s i o n  of  f o r c e s  wh i c h  d e f y  easy  c a t o r i z a t i o n .  Such
presentations should account for the uncertaint y of their role
and provide an uppe r and lower bound estimate of the effect of
their inclusion or exclusion in a particul ar catagory. Thus , as
an e x a m p le , a t ab l e  or f i g u r e  d e p i c t i n g  the ICBt4/SLBM forces
a v a i l a b le  to bo th  s ides  m i 9h t  also depict the MRBM/IRBM forces
and a f oo t n o t e  e x p l a i n i n g  t h e  impact  of r a n g e  l i m i t a t i o n s  of  t h e
l a t t e r .  S i m i l a r  t r e a t m e n t  w o u ld  be accorded  o t h e r  forces , depending
on the  purpose  of t he  p r e s e n t a t i o n .  T h e re  s h o u l d  a l so  be an e x p l i cI t
discussion of such forces in any accompanying tex t , includ ing
the unce’ tainties regarding their use . In this way , each presentation
provides art exhaus tive evaluation of the forces and their potential.
This method has been used in the past; it is not new. What is
new is that it would be an integral part of all ptesentatio nr~ ‘-1rather that appearing by exception in selected cases.
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Summary

of

The Strategic Nuclear Balance:
What It is and How to Measure It

This paper discusses a number of aspects of the strateoic
nuclear balance , as follows :

- The introduction explains two different persf ectives on the
concept of a nuclear balance.

- The section on indices for measurina stratecic nuclear forces
discusses four catecTories of indices , rancTing from relativc~y
static ones (such as inventory counts) to sophisticated w~ir
gaming activities which attempt to analyze the dynamic
interactions among numerous force inputs.

— The section on indices and perceptions examines how oerce pt ions
of power enter into the establishment of a military balance:

- The section on portraying bomber forces analyzes three
portravalr in the past year (those i:i the IISS The ~ilitaryBalance , the Secretary of Defense ’s Posture Statement , and
the Library of Congress study on the U.S./Soviet n’ilitary
balance), suggesting problems with each and methods of
improvement.

- The section on counterforce considerations discusses force
effectiveness as a function of the interaction among accuracy ,
weapons yield , and target vulnerability .

— The conclusions section notes the problems n~culiar to dealinawith  a st rateg ic nuclear balance as opposed to convent ional
balances , and suggests an appropriate r~ental image of the
strategic nuclear balance .

212~.
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Introduction

That most perceptive of modern philosophers , the la te

Ludwig Uittgenstein , once noted the obsessive tendency of

otherwise thoughtful men to fall victim to the forms of

expression they employ . One such form of expression is the

ph rase ‘ mi l i t a ry  balance ’ . When we speak of a militar-:

• balance , are we speaking of an event susceptible to uuan t i t a tive

assessment and analysis and thus reducible to numeric categories?

Or , conversely ,  are we dealing with  dimensions which invi te

~et ultimate ly cannot be contained within quantitative

unders tanding?  To deal wi th  those questions , we can f i r s t

• 4 consider the following .

The id iom of war fa re  has long shared a close relationship

wi th  the language of physical  science. This relationship is

demonstrated by the following passage from Book 3, Chapter

X I I  o f von Clausewitz ’s classic treatise Vom Hriege:I
Uar is the shock at ~wo opposing forces in
collision with each other , from which it
fol lows as a r ’iatter of course that  the
st ronger not onl y destroys the other , but
carries it  forwaid w i t h  it in its movement. 1

Read uncr i t ica l ly ,  this  passage suggests t h a t  wa r is nothing

more than a series of clashes between opposing forces .  what

might this mean? From a mechanical perspective, fo rce

connotes the ability to effect change in moving masses , and

forces thus contend with one another as determinants of the

precise changes to be exacted. Carrying this perspective

fu r the r , one f inds  tha t  forces directed re la t ive to

an accepted framework can be assigned numeric values and 0
1
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surc ;ed . Movement (or, more precisely, change in movement)

occurs unless opposing forces are conversely directed yet

eq ual in magnitude . If that  is the case , the forces cancel one

another ’ s in f luence , and if the mutual cancellation is com-

plete , a state of non-movement or equi l ibr ium is accordingly

achieved.  To the extent that  the state of equ i l ibr ium shows

promise of cont inuat ion , it is character ized as evidencing

s t ab i l i ty. To dest roy the equ i l ib r ium , a force imbalance must

• be created: one force must be stronger than another .  In

bar , this  would en ta i l, then , that “ the best S t ra tegy  is

ilways to be ve ry s trong,  f i r s t  general ly  and then at the

decisive poin t . ”2 This , albeit superficially (and without

fu l l  credit  to the comp lexi ty  of von Clausewitz ’ s thought) ,

captures the language of m i l i t a r y  s t ra tegy as ipso fac to an

exercise in Newtoni an  mechanics.  This provides one perspective .

The re is , however , ano the r deserving point of view . War as

a hu man a f f a i r  has , it would seem , essent i a l ly non causal dimen-

sions.  We can summar ize  this  by the phrase ‘the psychological

aspect of war ’ . From th is  perspective , wa r becomes a complex

human institution , being par tly r i tua l  and par tly circumstance

bu t largely a ma tter of calculated design. Strategy thus is

seen as an exercise aimed not merely at overcoming force with

~~
(T Ir ce , but also (and more importantly) aimed at projecting images

of strength and perceptions of power , intended to upset calculated

designs in an t i c ipa ted  yet u l t ima te ly  unpred ic t ab le  w~ v s .  This

p e r ,~ ; e c t Iv e  l1(~S behind the ancient observation of Sun Tzu that

“all warf are is based on deception ,”
3 More recently , it

underwrites the thesis advanced by B.}J . Liddell Hart :

2-
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Strategy has not to overcome resistance ,
• except from nature. Its purpose is to

diminish the possibility of resistance ,
and it seeks to fulfill this purpose
by exploiting4the elements of movemen t
and surprise.

What, then, is the nature of the force phenomenon with which

military strategy deals? Is it a primarily causal phenomenon ,

measurable and quantif iable? Or is it a psychologicaL event which

defeats attempts to reduce it to mathematical expression? This

paper will not enter the thorny methodological debate surrounding

that issue.5 Instead , it w i l l  be suggested that  by adop ting a

minimum paradigm to which proponents of both perspectives can :
agree , it is possible to discuss the concept of a military

balance in an unobjectionable yet illuminating fashion .

That paradigm is the following . At the heart of any military

balance are “forces” —— men , weapons , and machines —- which can be

counted , measured , and otherwise quantitatively analyzed. Yet

the military balance is not simply a function of forces (be they

in being, programmed , or merely a t t a inab le ) .  A balance also

involves

- the attitudes taken toward what the forces can and should
do;

- how (and how well) those attitudes are translated in to
force structuring , sizing , deployment , and doctrinal
decisions;

- the extent  to which such decisions can be effectively put
into practice;

- how the attitudes , decisions , and resultant practices are
communicated to others; and •

— the perceptions others form as a result of that
communication. r -

21c
3



-- -= j i~ • • ~~~~~~~~~~~ • ____________ 
_ _ _  _ _ _ _

.- I

What is beii~g balanced , in short , is not simply forces but

~ost ur od forces , where posturing is understood in the sense of

del ibera te ly  s t r i k i n g  d stance which bolsters one ’s own confidence

whi le  conveying an image (hopefu l ly  the one intended ) to others.

Thi~; par adigmatic  concept of m i l i t a r y  balance shall  now be

examined by app ly ing it in a limited fashion to one sub-category

of an overall balance -- namely, that of strateg ic nuclear forces.

Indices for ?ieasuring Strategic Nuclear Forces

Since the notion of balancing postured forces introduces a

multi—dimensioned issue, there arises a “levels of analysis ”

problem not unlike that encountered in international politics :

namely, the need to decide the level at which to focus one ’s

• attention.6 This section will suggest a methodological

framework which lays out four levels of analysis , as portrayed

in figure 1.

• ~~~~~~~~~~~~~~~~~~~~~~~ liT

- .t r a t o q Ic  d e L i v e r y  veh ic le ,
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The first level contains the simplest indices for strategic

nuclear forces: namely, inventory counts of strategic delivery

vehicles , throw weight/payload, and numbers of weapons. Strategic

delivery vehicles can be intercontinental ballistic missiles

• (ICBMs), submarine launched ballistic missiles (SLBMs), or manned

aircraft. Some confusion is engendered in considering whether or

not a cruise missile is a strategic delivery vehicle ,7 and

significantly more ambiguity arises in distinguishing strategic

systems from non—strategic systems (e.g., quick reaction aircraft

deployed for theater nuclear roles , less—than-intercontinental

range ballistic missiles and aircraft , or carrier-based aircraft

for fleet defense). In general , however , inventory counts

provide fairly straightforward , discrete figures which convey a

general feeling for military strength . Moreover , inventory

counts have the virtue of being determinable with reasonable

confidence by unilateral surveillance means; this has facilitated

their use in the strategic arms limitations arena.

Simple as they are , however , inventory counts are never-

theless frequent sources of confusion , as anyone who has been

0 involved in the business of managing inventories can attest.

This arises because of the numerous inventory categories esta—
in 

bu shed for planning, programming , and budgeting purposes ,

especially with respect to strateg ic delivery vehicles and

weapons. There can be active inventories , programmed inventories , - •

planned inventories , and potential inventories. Even within

active inventories , there can be assigned inventories of unit

equipment tasked for day-to—day operations , replacement purposes ,

s 21~
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maintenance , training , rasearch and evaluation , and other similar

f unct ions needed to support a modern m i l i t a ry  es tabl i shment .

These dis t inct ions are not ins igni f ican t, as they determine in

large part the weapons and delivery systems available for con-

tingency use in the critical early (and perhaps the trans— and

-post) stages of a nuclear war.

Similar (thoug h somewhat less severe) problems exist with respect

to the concepts of throw weight and payload--measures of deliver-

able nuclear power. Throw weight refers to the deliverable weight

of a ballistic missile. The translation of that weight into military

effects (blast , shock , thermal, radiation , and electromagnetic)

is itself a function of several variables : nuclear materials

used , purLties thereof , weight of casing to be subtracted , and

like considerations. Throw weight is thus a rough guide to

deliverable power , but neither a perfect nor a direct one. This

is even more the case with payload , which refers to the deliver-

able weight carried by an aircraft. There is , first of all ,

the problem of weapons mix, within a given payload , numerous

combinations of weaponry —— with associated combinations of

different military effects -- are available. Moreover , given
the capability of many strategic offensive aircraft to carry

air-to-ground missiles (AGMs) either internally or externally,

there -is the added problem that much of the weight of an AGM

is itself not payload , in the sense of deliverable power. Thus ,

in measuring a i r c r a f t  payload, one must be certain that only

ACM ‘payload ’ (and not total AG?4 weight) is counted .

I
6 219



- —-- ---I’ — --.v ~~~~~~~~~~~~~~~~~~~~~ ~- — -  - —

I

These comments do not exhaust the possibilities for ambiguity

within the seemingly simple categories of inventory counts . They

do, however, suggest that one must approach even the simple indices

with considerable caution. Assuming for a moment that inventory

counts are accurate and categorized in an understandable fashion ,

what do they tell one? At best, they give only a rough measure of

strategic power. A nation may possess , for instance , an inventory

of nuclear weapons but no reliable or survivable strategic delivery

vehicles. Thus in refining an understanding of a strategic

nuclear balance, it is necessary to progress to the next level

of analysis —— various characteristics considered in isolation .

This level involves the inputs that would largely determine

the effectiveness with which military force could be n~plied.’°
These inputs must each be gauged in isolation from one another

before they can be put  together  in the dynamic exchanges

characteristic of levels III and IV of this structure. For that

reason, they tend to be ‘static ’ measures of military force. Five

types of characteristics aeserve special attention: that of

weapons, their associated delivery systems , the target systems

against which they are directed , c-~mmand authority systems , and

the international political system. Their contributions to the

military balance stem from the following .

Weapons can be characterized by the deliverable power they

direct at targets , the accuracy with which it is directed , and the

reliability that it can be directed with when desired. Each of

these characteristic’s is associated with numeric assessments : yield ( )
is scaled by empirical comparison with the explosive power of

• 
-
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trinitrotoluene (TNT), such that a nuclear weapon releasing the sami

explosive energy as one million tons of TNT is a one megaton

(MT) weapon ; accuracy is measured by circular error probable

(CEP), frequently expressed in terms of nautical miles (NM);11

and reliability is expressed in terms of percentages, indicating

inductive extrapolations from empirical data which portray the

confidence one can have that a weapon will perform as expected .

All of these measures are subject to error. They are reliable

largely to the extent that adequate weapons testing is available;

however testing may be constrained by the quality of a country ’s

eq u ipment and technicians, geographic realities , fiscal limitations

bureaucratic politics, arms control agreements , or domestic

political considerations. (Significantly, these constraints may

differ considerably from one nation to another, and thus become

inputs in determining a balance of forces for those nations.)

The mathematical tools for arriving at the measures , such as

probability theory , are not exact sciences. Finally , there

may be bias errors which have gone undetected in the testing

process or unanticipated problems ( e . g . ,  weapons aging effects)

which may not be discussed prior to actual weapons employment.

Hence , the measures of yield , accuracy , and weapons rei iabili tv

are guides to the expected performance of weapons , but nei ther

perfect nor unambiguous ones.12

The next set of characteristics involve the systems which

deliver the weapons to designated targets. Here, the character-

istics to be considered include at a minimum launch survival , ra--iaC
“I 22 J
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factors affecting penetration , and overall systems reliability .

Launch survival assesses the probability of the delivery

system ’s successfully launching in the face of enemy attack .

It is a function of many variables which themselves differ

from one type delivery system to another. Strategic offensive

aircraft, for instance, depend upon dispersal , alert, and

quick reaction to survive a surprise attack. Land-based

ICBM s can be dep loyed in underground silos hardened to

withstand designated levels of blast and shock and protected

against electromagnetic pulses , or they can be deployed in

various ground-or-air mobile modes. SLBMs depend for survival

upon the mobili ty and unknown locations of their submerged

submarines. It is, one must observe , misleading to discuss

the survivability of any one of these elements in isolation

from the others in a strategic force~ since the force components

afford one another mutually protective deterrent effects , by

• insuring that a disabling attack cannot be simultaneously

mounted against all three. This consideration will be

pursued at a later point in this paper.

Other intangibles also enter into the survival issue.13 Alert

postures, crew exper ience , operational doctrine , and certain command

and control arrangements , for instance , affect survival. Once a -
‘

strategic delivery system has been successfully launched , its

mission is to proceed to the target assigned . Its reliability and - -

range then become factors -- reliability as a measure of antici-
pated operation , and range as a measure of targets it can strike.

The delivery system eventually encounters enemy area or point

22.2.
9

_ _ _ _ _ _ _ _ _  • - —



- -~~~~~~ -~~~~~~~~~‘~~~~~~~~ 
—

defenses, and complicated sequences of events commence. Defensive

measures are taken to detect, acquire , and engage penetrating

systems which them selves attempt to avoid , deg rade , or destroy the

defenses. Based upon experience and predicted behavior , var ious

measures become relevant to strategic defense:  e . g . ,  the

çua l i ty  of a defensive system , its opera t ional  employment , —

and so forth. These can be mathematically modeled based upon

empir ical  data , with  probabilities of k i l l  (
~ k ’

~~ 
assigned to

penetrator engagements.

• Assume tha t  a penetrator has successfully survived engagement

by the enemy area and point defenses and is prepared to deliver

its weapo n upon a target .  Certain target character~ stics other

than active defenses then become operative. Target dispersion ,

for instance , may have so pro l i fe ra ted  targets  as to d i lut e  the

e f f e c t i v eness of the penet ra t ing force.  Civil defense effo its

may protect segmen ts of popu lation , while target hardening

inc reases the ab i l i ty  of the target  to survive nuclear a t t ack .

Rela t ive  levels of these efforts become important inputs to a

mi l i t a ry  balance. 14

Two other ciitegories of characteristics also beccme important.

Command authorities inf luence of fens ive  and defen sivc measures

in several important ways. Their interacti~ r~ ~-it~ strateyic f~~~~~~~ 1 t ~~~~~ -~

(as measured by security and reliability of com m and and control

arranrjements) cntI~~r into the strategic balance . They

authorize the release of nuclear weapons to commanck’rs , and

C 

they exercise various controls over the population ~nd

media. Pronounced differences in operational styles , as

10
— --a - ~~~~~~~• - - - a- 
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well as different authority relationships (especially those

of totalitarian as opposed to democratic societies) all

enter into the assessment of a military balance. Similarly ,

geopolitical characteristics influence the balance , and

should be taken into account. Geographical location , alliance

and adversary relationships , and accepted ‘rules’ of the

international system become players in the game . So do such

intangible factors as the momentum of arms prograr~s and

their t~stab1ished trends as perceived by others.

The preceding discussion has not attempted to catalogue

all the factors determining a force balance ; it has merely hi gh-

lighted some of the more important. Moving to the next level of

analysis, then , one finds an attempt to measure the dynamic

in terplay among certain selected factors:  namely,  the weapon

and the target. If the inputs are organized by assuming launch ,

t ransi t, and penetration survival and if the focus is then

directed at the potential for damaging a selected target, two

measures frequently appear in discussions of damage potential:
15equivalent yield, and countermilitary potential.

The f i r s t  measure , equi va len t yield , attempts to portray the

effect of a nuclear blast against “soft” area targets: e.g., urban

- - areas, industrial parks , military bases, or deployment areas. Such

targets can be severely damaged by subjecting them to a specified :
1

• (e.g., 5 psi) overpressure and to the thermal effects of a nuclear

blast. Equivalent yield accounts for certain blast dissipation

effects (overpressure i~ inversely proportional to the cube of the

distance from point of detonation) , by waling the yield by an dPPro_
( )

priate exponential factor. The resulting formula for equivalent yield

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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is (~ 
~~~~~~~~~ ‘Y’ being conventionally set to a reference yield

of one megaton . When so adjusted , the meas ure obtained is

referred to as “c~ uivalent megatonnage” (EMT). This

measure is a more accurate guide to damage potential of a

nuclear weapon against a soft area target than is simple megatonnage

Not all targets are area targets , however. Specific

buildings , missile silos , or other struct’~rcs are point targets. 
—

By appropriate construction and protection tcchni que s , point

ru rge ts can be “hardened” against the effects of ov:-rpressure .

• (Pro tective measures against other nuclear effects s~ ch as

electroma gnetic pulses a1~ o are sometimes ref er rc~ to by the

• phrase “hardening ” , adding to the ambiguity of the phrase.)

The degree of hardening , expressed in pounds per square inch

or psi , is an indication of a target ’ s abi l i ty  to withstand

the effects of a nuclear attack . In attacking hard point

targets , accuracy becemes an important. parameter in addi~ ion

to y ie ld .  St udies in nuclear e f f ec t s  have suggested the
- (y 2/ 3 )

func t ion  ~ , c~~~led ‘ le thality ” (K )  or “ counter m~ li tary(CEP ~
potential ” ( C M P ) ,  as a measure of effectiveness against hard

ta rgets .

Lc Lh t l i ty is a measure which at tempts to account for b~ ast

eft e ct i v e n e ss  as a fun ction of accuracy and y ie ld .  It thus

give s a ce r ta in  index of capabi l i t ies  against hardened tar~~~~s,

but the index has definite limitations. For one thing, it

would cause pe rfe ct 1~ accurate weap ons (those who se CEP 0)

to appear to have the greatest lethality or courmtermiiitai-y

12 224 ’~-
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potential (tending toward infinity). If this were true , an

explosion releasing no more energ’: than that released by an

overheated automobile radiator yet cccuring exactly on top

of a ha rdened target would appear to be more lethal than a

20 MT explosion 50 feet  from the t a rge t .  That is , of course ,

not the case.

Moreover, lethality does not account for the type taraet

that the explosion is directeu aga ins t .  Hence, it does not

portray the dynart~ic interaction among accuracy , yield , and

target  vulnerability . More will be said on this later in the

paper.

These three measures of target damage capabi li ty  --

equivalent megatonnage , lethality , and some measure relating

accuracy and yield to target vulnerability — -  all represent attempts

to assess the effectiveness of nuclear weapons against different

ki nds of targets .  They are not perfec t  measures , how ever , and

where their shor t fa l l s  af f e c t  in terpre t ing  the v i 1i t a r y  balance ,

the e f f e c t s  should be hi ghl ighted.

The next level of indices involves gaming activities. Games ,

• be they war games or politico-military games, represent the most

elaborate attempts to measure force effectiveness by quantitative

indices.  A war game measur ing force e f fec t iveness  involves

nothing more than a set of assumptions , •~n algorithmic

sequencing of force engagements into d~ screte events , and a

calculation of outcomes. A politico-military a~nt’ would add

13 22~



-,-—~ 
_______ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

diplomatic and political events to the sequence . If one ’ s

asaum2~~ions are reasonabl~’ valid , then a game can y ie ld val uable

insi ght into the probable outcome of interactions among forces.

Any game ~s merely one model (among many) of reality , however ,

and proper interpretation of a game ’s ou tcome s th u s requires

judgment , espe~~ia l1y wi th  respect to the game ’s limitat ions.

The preceding con unents have reviewed some of the sal ien t

features of force effectiveness which enter into establishing

a strategic nuclear  balance . As was suggested ear l ier , ho~-eve i ,

the existence of a balance of postured forces itself depends

• upon how established indices of strategic force are j~or ceivI~d by

others. This forms the basis of the next section .

INDICES AND PERCEPTIONS

[fl ~i memor andum prepared for  tl-~e Senate Subcomm it tee on

~‘.ational SeL-urity and International Operations and published

on March 10, 1972 , Profe ssor tin Ra ’ ana n made the following

observation :

I t  is a l l  too frequently ov e r l o ok e d  t 1at political
weight , or influence , is directly proportional
no t so much to physical  mi ght , in absol ut e, ob-
jec tive terms , as to perceived power-—a seo~ - -ctive
factor that can be, and is , manipulated (although ,

V of cour se , phys ical mi ght  is one of its consti-
tuent ingredients). In the case of th~— su r-~~wers ,
this means that. their relative global impact must
be measured in terms of the po~’c i: of c~ ch

~~~ ceived by its own decision—makers , its ~rit- --ll i-
qentsia and its general public respectively, by
its al l ies  and c l i en t s , by the de c i s i o n — m a k er s ,
inteiligentsid and general  publ ic  of t T~~ rival’ s V

all ies ai d clients , and f i na l l y , b~ nonal i gned
and neutral states and by the so—cal l ed  J ’ i i i rd World
( te rms which are no longer  n e ce s s a r i l y  s”normymous )
It is th i s  pe rception , whe ther 1~eeu rat c  ~ r not , tha t
w i l l  mold the expectations w•J the ( C C i~~~~ t O P s  ) t  a l l
the par t ies Lnvo i ved and , t h l r e l v i  u , l u St bO rI~-

qa rded as the cr i t i ca l  poli t ica.1 f ~~~~~ ot  I f i  afly 
~~~~~~~~~~~

V 

qiven situat ion.~-6 
C - ’
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This observation is essentially correct, insofar as it

argues that political influence is a factor of perceived as

opposed to absolute power. Implicit within this distinction ,

however , is the assumption that there is such a thing as

absolute power which can be clearly separated from perceptions

thereof. That assumption , unnecessary to its conclusion , is

misleading and perhaps wrong. Documents like The Military Balance

published annual ly  by the International Institute for Strategic

F Studies (IISS) or the recently published Library of Congress

study on United States/Soviet Military Balance: A Frame of

Reference for Congress17 do not merely report on a military balance ;

they also contribute to its establishment and continuation , in the

sense that how the various indices are portrayed and discussed
V 

ha ve tremendous impact on what interpretations are given to those

indices. It is these sorts of interpretations, in tu rn , which

inf luence (of ten decisivel y)  determinations as to how and when
V 

forces should be employed or changed. And the nuclea r deter rent

relationships at any point in time are basically established if

intermingled perceptions exist which determine that even if one

wishes to exploit nuclear force for political gain , the potential

exploitation is perceived as entailing unacceptable consequences ,

‘~ primarily due to the forces of others , credibly available to

respond to one ’s exploitative moves.

This succinct statement of how perceptions enter into the

military balance, at least at the strategic level , is unsatis—

factorily vague. Part of its vagueness derives from the

nature of the subject matter. Almost everyone agrees with the ( 
V
) 

V
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premise that perceptions affect “real i ty” . The difficulty

I is to explain exactly what that statement amounts to. Follow-

V 
ing a workshop on Perceptions of the Military Balance held

V at Santa Monica , California , on August 26-27, 1974, Charles

Wolf , Jr., drew the following conclusion:

r For my own view, I am as convinced that the subject
elt perceptions is important  to be sensit ized and

-: alert to, as I am that  it is un l ikely  to yi eld
f i rm and stable concl u sions in respon se to attempted

• empirical research. Moreover , attempted research
on perceptions may entail  a par ticular snare :
it may provide a source of spurious support for
s~ :1al~ p leading in favor of this or that system ’s
development, deployment , or budget , that is easier

• - to advance and harder to refute than the “advocacy ”
arguments sometimes made on the basis of research
on the “ reali t ies” of the mi l i t a ry  balance . ~~

From th i s  he concludes that “ there  are some subjects that

it is important to be aware of , but not necessarily to do

anything about--perceptions may be one of them. 19

This is an u n f o r t u n a t e  conclusion . One can sympathize  
V

with the f ear t ha t d i f f er ing in terpre ta t ions  of percept ions ca n

be used to support special pleading . However , if one also

views perceptions as being vital to the military balance , it

fo l lows  tha t  learning as much as we can about how perceptions

can be man ipu la t ed  by our enemies and what we can l e I i i t i r n a t e lv

do to counter such mani pu la t ions  is crucia l  to en s u r ln L j  t h a t

a ~~~~~~i~ e4 balance of forces is main ta ined .  t h e  Frenc i

neo-Thomist  phi losopher  Jacques N a r i t a i n  once co~~ ented tha t

if one were to judge a book by the uses to which i t  can be

put , the Bible would no the ~~‘st condemned book in h H ; t o r -v .

~~~~~~~~JL~~~~~ ~~~~~~~~~~~~~~~~~ 
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A similar logic would seem to drive a reluctance to do a~

thing about perceptions because perception—argum- ~ts can be

abused.

What can be said about perceptions? Opinion surveys tend

to support the conclusion that relatively simple indices of

nuclear strategic power (the Level I and some Level II indices)

have the most significant impact upon large segments of the

attentive foreign policy elite , American and non-American , both

r within and outside of government. This finding is not surprising ,

given the complexity of the issues involved in nuclear strategy.

• It is, moreover, supported by recent insights from decision-

making theory. John Steinbruner writes , for instance :

Perhaps the major point is that cybernetic

~~~~~~~~~ [decision-making] theory defines the fundamental
decision problem not as a matter of maximizing
expected utility (or any loose approximation ) but
rather as a question of simplifying an incompre—
hensibly complex world. Because his central
problem is that of achieving a workable simpli-
fication of his environment, the cybernetic
decision-maker does not make probabilistic
judgments and analytic evaluations of the conse-

- 
I quences of his actions . He does not make elaborate

outcome calculations at all. Rather , the cybernetic
decision—maker performs a set of procedures under
simulation of very narrowly constrained informa—

• tion input. The procedures do in turn affect
outcomes in the environment; in cases of success-
fully operating cybernetic processes the conse-
quences return information on a feedback channel.

• • The pure cybernetic decision-maker , however , can
be and often is perfectly blind to all that. He
perceives only the highly specific information
input and the limited procedures he performs.21-

This observation is not only relevant to the decision-

maker , but applies to the informed reader or listener follow-

ing strategic issues in the public media as well. It suggests

22~
- -j 
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that given the need to cope with modern complexity, men w i ll

respond by simplif ying complex issues. This drive for simpli-

V 
city will likely continue to exist (or, perhaps , grow). This

does not entail , however , that only the simplest indices

deserve attention in widely-circulated 5trategic publications.

On the one har J , it suggests a need to frequently and recurring-

ly caveat simple indices which might be misleading, to under-

take to explain how they might mislead , and to search ~er

equally understandable replacements. Cn  the other , it suggests

a need to make more complex indices more readL y understand—

able , at least to the extent that t-~eir use ~I~ cUrs rea~ onabiy

credible to the intelligent reader. The strategic nucle~ r

balance will continue to be affected by perceptions. This is

o f~ict of life . It is to be hoped , however, that the perce~Itiens

will be as well informed as possible, at least so is to resist

the crudest forms of manipulat ion .

Having thus far discussed the nature of a military balance ,

indlees for assessing the sLrategic nuclear dimension of an

overal l  bal ance , and the relat ionships between su ch indices and

perceptions , it is now possible to t u r n  to two specific issues

whico have posed special problems in interpreting ~he balance

- of strategic nuclear forces: namely, how bomber f-: ices can be

portrayed , and w ay s  of assessing tht. balance of counterforce
V capabi l i t ies .

F
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Portray : ~g Bomber Forces
V 

What is the best way to portray bomber forces , such that

• the portrayal is correct , understandable , and capable of V

providing an accurate perspective to the perceived strategic

nuclear balance? As a basis for pursuing this question , it

is useful to first consider how bomber forces have been -I
portrayed in three recent and widely circulated publications:

the U.S. Secretary of Defense ’s FY 1977 Annual Defense

Department Report to Congress (frequently called the Posture

Statement);22 the Library of Congress study on the United States/

Soviet Military Balance ;23 and The Military Balance , 1975-1976

of the IISS.24

The U.S. Secretary of Defense’s Posture Statement was

provided to Congress on January 27, 1976. It served as the

official opening round in a public debate on the proposed

defense budget for FY 1977, the implications of that budget for 
-

.

the defense authorization request for FY 1978 , and the pre-

l iminary five-year defense projection for FY 1977-1981. This

document is especially important as it sets the tone for the

debate stretching over the subsequent several months on “how

much is enough” to provide for the national security of the

United States. As such , it is an important factor in influencing • -1
a wide range of perceptions on the state of the strategic nuclear

balance .25

I

23~19
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Bomber forces are portrayed in several ways in the FY 77

-y Posture Statement. At one point it depicts US. ana USSR

strategic force levels for Mid—1975 and Mid—1976 in tabular

form. (see figure 2).

U.S. AND USSR STRATEGIC FORCE LEVELS

M i d- 19 7 5  MidV l976
US. USSR US . USSR

Qf e ns i v e

ICBM Launchers
Operdt ional 2 1054 1600 1054 1500
Others 0 0 0 0

SLBM Launchers
Operational ‘ ~ 656 730 656 850
Others 0 0 0 0

Lung RaI- (JC Bombers ~
Operattona l 497 160 421 180
0t h - I s  6 112 170 184~ 175

For&:e Loadi,~~s ~
Weapons 8500 2500 8900 3500

Octens ive

Air D,,feIIse
S niasi f lat ice Ra(ldrs 59 4500 61 5500
li i t i t rce ~t tors ‘° 412 2600 315 2600
SAM Launchers ~ ‘ — 10000 — 10000

ABM Detetise 
VLaunche rs 36 64 100 64

I f lC IUIICS 0(1 j Ill I f l ISS IL ,  launchers as well as those in the f inal stages of conStruc(ion ~n~- ~ IYI fl. ,ii - Ii , I I I I , COl t  ~ f~I 510(1 and modernlz3tion
11 ( 1 , 1 1  i~~ie l i - S t  ar,,j t rl i f l irig (dii nChCIS , but , for the USSR , does include launchers

V it tes t r ,i ~ I i,- c which .,rc probabiy I l l  Of t fse operationa l force.
incki I les launc he rs el-i ,ili oIicfear-powe,ec~ submarines and for (i p Soveets Operationa l
I ,~~i I c l , or s lo , lfl ( IrJCI O SLb M~ on G-Cl ass dI, -~el submar ines .i~~ he foflow mq long-raisqe bn,nt,er s are placed in this categ ory~ for the U.S. . B-52s .

B- i l l  - -irid 13-1 , for the USSR Bea r , Bison . Backf ire.
— - (11 ~~~~~~ IiI lllI yI~iI I t t i k - (11111 VIJ I) I11~ aircraft  only.

II l l~ U.S. . I I I  II- , bombers for R D T & E  and in reserve , mothballs and stotaqe. f~~- - h -  USSR I I - l i i d - ~ : 1  v i ,  a llis of Bear , Bison m d  Bac k i r e  (tankers . ASW , trainer S ,
I I C I ) r j I I Y . J I1I  I~ CII .~ I C IPV I t I  located.
f ( l p IeSe I I l s  Sh IP IflJCifl lUrfl IlurlIbor of .i rc r -, l t  assuming ru CannibalI z at ion .

( ( l ice II IwI I I i I ; ;  ‘e f f ec t ~i i ( ~ those inde pendentf y - ta rtjeiaf,le We ipOils aSSOcIC ted wnh
on in, ICI1Ms /SI UMs antI UB a , , cra f r .  Weapons reserved for restr ike and weapon s on

IIV II t~~ P SIgI Il lS I’ll ~ioi in~f imdi~ f
CI I ef, S r•irl ,I,s t h u  Ill rh hi(,~ at tes t sites or outs’,l~ CUNUSV

r i lL-Sk- niJfll%It ,s I epr ece n i Tota l Ac t ive Inveitto ly ITA I) .
• ‘ Thes e 10 ,000 launchers accommodat, about 12 .000 SAM Interceptors. Some of the

launchers have in u l ti ~ile rai ls .
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Several things are worth noting about this depiction .

First, in a footnote to the tabu ar data, it establishes what

are to be considered long range b~mbers: for the U.S., B-52s ,

FB-llls, and the B-i; for the USSR , ‘ear, Bison , and Backfire.

The B—i is mentioned despite the fact that it is not yet in the

U.S. active strategic inventory , thus serving to alert the

reader to the function that the B-l will play and to project

the reader ’s attention beyond the two years covered in the table.27

The Backfire is mentioned despite Soviet protestations that it

is not a “long range bomber” , thus reflecting Department of

Defense assessments of the role that the new Soviet bomber is

capable of playing .

And second, the table distinguishes between two categories

of long range bombers: “operational” and “others” . This serves

to delineate deployed , strike-configured aircraft from aircraft

used for other pur poses (bombers for research , development , test,

evaluation, ASW, training, or reconnaissance activities; bombers

in mothballs and storage; or Soviet bombers used as tankers).

Finally, a footnote to the table observes that the numbers can

change if some aircraft are “cannibalized” for parts -- a practice

in which parts from one older—model aircraft are used to keep

another aircraft of the same model flying , after its production

line has shut down.

The figures given in the table are interpreted in at least

two points in the text -- one giving a general interpretation and

L.
21 
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one speaking specific~~i1y to bombers. The general in te rp re ta t ion

:~~~~tes strategic forces to th~~ir rationale:

The st rategic  balance , as reprt~ser~t~ c by presen t ly
deployed forces , is stable and acceptable tc,c~~y.
L~~t i~ the Soviets continue their present programs
wi th  the e f f e c t  of upsett ing the balance , we ar e
p repared to re-establish strategic s tab iii~ y t~yforc€  improvements of our own . .  . ‘tce ~o not lookfoi~5 a r i J  to a f u r t h e r  a d j u st i r e r ~t in our s tr a t eg i c
programs; we have competing uses f o r  our resources .
Provided that we are alert and careful , the Soviets
cannot obtain an influential advantage. C-u:
prefe r ence is to limi t the compet i t ion  and assure
strategic stability at lowo r levels of force . Now
or later , we are prepared to work to that  end with
the USSR. But we intend to remain alert , care fu l ,
and compet it ive .28

The specific interpretation discusses the contribution of -~~

bomber force to deterrence: V

Because of i t s  s i g n i f i ca n t  con t r i bu t i on  to credible ,
high confidence deterrence of nuclear war , we plan
to continue to maintain an effective strategic bomber
force. Specifically, bombers provide for a r’casured
warning in crises, offer an essential hedge against
failure in our missile forces , and complicate Soviet
attack and defense planning. Th ey u lso provide a
visible show of resoj ye and const i tu te  a f l ex i b l e ,
mul t ipurpose  system. ’9 

V

Before commenting on the approach of this Posture Statement

to portraying bomber forces, the other two p tr~ ”~sls will be

considered:  f i r s t , the Library of Congress study and second ,

The ~1ilitary Balance by the IISS. The Library of Congre~~

study was requested by Senator John C. Culver , a mo;nr~or of the V

Committee on Armed Services. In his letter of tra- -rmitta to

the Chairman of the Senate Armed Services Committee on January 20 ,

1976 , Senator Culver su~~:~arized the impetus behind the study : 
-

-
-

V
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At my request, the Congressional P~esearch Service
of the Library of Congress has prepared a detailed
study on “The United States/Soviet Mi l i t a ry  Balance ui
as a frame of reference fo r  consideration of the
Defense Department budget request.. . I believe that
this study is balanced , detailed, and thought-
provoking. It has been r~viewed by over 100knowledgeable persons in the Executive and Legislative
Branches. It contains the most comprehensive arid
current unclassified data on the relative strenoths
and weaknesses of the Soviet Union and the United
States. It also suggests questions (rather than
answers) which the Committee and the Congress night.
want to ask in evaluating our national security
needs.3°

The study was authored by John M. Collins , a Senior

Specialist in National Defense at the Library of Congress , and

his s taf f  assistant, John Steven Chwat. The methodology they

employed is worth noting. First, they claim that a bilateral

military balance can be studied separate from a strateg ic

balance (which they define to include political , economic , social ,
31and other aspects of national power). And second , they

recognize that “ raw statistics. . . are significant only in context.

What each side has is less cogent that (SIC] what U. S . armed
• 3-)

forces can do on demand , despite Soviet opposition .” Consequently , - -
:

they proceed to compile and apply what they call il force sufficiency

factors ” for ascertaining “how much is enough” -- a question often

asked , they note, by U.S. leaders, but (they claim) never 
V

“objectively answered” .

The study is divided into two parts. The first part collects

evi dence on the “quantitative balance” and the “qualitative

balance ” . The second discusses causes of asymmetries , assesses

those asymme tr ies , appraises the present and projected balance

in terms of problems , and concludes with a discussion of policy

23 23S
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options. in the process of developing these sections , bomber

forces are portrayed in several ways . First , they add a new

twist to portraying inventory data, in the sense that they

group data by categories of “superiority ” : i.e., not all

~~rce5 appear in the same tables , as separate tables are used

octray U.S. and Soviet areas of superiority ?‘~d equality .

A cuni~ar iz ing table at the start of the study depicts the areas

of superiority fo r each ( f igure  3 ) ,  and bomber forces thor,

appear in the table showing U.S. quantitative superiority for

active forces (figure 4).
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Second , textual discussion predominetes . The study begins

by noting that ‘ The quantitative military balance since 1965

has shifted substantially in favor of the Soviet Union... This

-

- 

- country ’ s numerical superiority in strategic n- clear ~‘oauans ,

wh ich was still evident a decade ’~ , has dissolved. ”35 It

continues: “Toc~ay ,  the Un ited States lags in every [stra tegic

nuc lear]  category , except for  M I F~Ve~ launchers and e-~n :e j ate

warheads. Continued U.S. ascendancy in I~uant1ties of ~c-a~’y

bombers and air—launched cruise missiles (ALCMs ) cor pertszites

in part , but SO~’~ CL superiority in sea—launched cruise mis siJe~

(SLCM5) offsets that advantage to some extent.fl 36 This

statement should not be interpreted in isolation from the rcr ; i -ider V

of the study . It does , however , establish the study ’s -~eneral

tone: namely, one of concern with the pace and vigor of Sovi€ t

-

i V 
V strateg ic force modernization efforts. The study returns t-~ - 

- -

bombers with the conclusion : “Replacing B-52s wi th i--1: ~s the

only strategic nuclear procurement/deployment p lan directly

related to current U.S. shortcomings.”37

Turning to The Military Balance , 1975—1976 , one f~~n u ~~r that

• the U.S. and Soviet comparative strategic forces stri ~i—u. -s t .  ar - -

summar i zed in Table 1 of the document , entitJ ed “Nuclear

Delivery Vehicles: Comparative Strenjths and Characte r~ stics . ”~~

Two categories of bombers are listed : long—range ~~ - - : 1 -  rs

(defint ~ i 1S having a maximum range of 6,000+ StI~~tut : I •
1 mile~-;) ~~~~

medium—r 5ntge bombers (-~ufined as having a maximum rnn1 ;e of
p 

3 , 500—6 , 000 statute miles , and being prima j]y dt -~~iqned ~~~~~

~ (. $ 1
U 23g
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bombing missions). U.S. long-range bombers are taken to be the-

B-52D—F and B-52G/I-i, while the listed Soviet long-range bombers

are the TU-95 Bear and the Mya-4 Bison. The FB-111A is listed

as the sole U.S. medium-range bomber , while the Tu-l6 Badger

and Backfire B are given as the Sos~iet medium-range bombers.

Concerning the Backfire, the document explains : “ Backf i re  is

classified as a medium-range bomber on the basis of reported
39

range characteristics.”

An attempt is made in The Mi l i t ary  Balance to give a V

general feeling for bomber effectiveness by providing three

Level 2 indices: maximum range , maximum speed , and maximum

weapons load. The first index is caveated by ~he fol lowing

statement:

F Theoretical maximum range, with internal fuel
only, at optimum altitude and speed. Ranges
for strike aircraft assume no weapons load .
Especially in the case of strike aircraft,
therefore , range falls sharply for flights
at higher speeds, lower altitude or with

V 
full weapons load.40

No at tempt is made to interpret what maximum weapons load

means in terms of force effectiveness.

Two additional portrayals of bomber forces in The Mil itary

Balance should be mentioned. A table is provided showing

historical changes of s trength (to include long-range

bombers) for the midyears of 1962 to 1975.41 (No indication

is -given , however , of what inventory the bomber strengths

at each midyear fall into.) And the bomber forces of

NATO (excluding the USA) and the Warsaw Pact (excluding

the USSR) are also depicted .42 Although The Military [tulanco

27 23~
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opens with a textual discussion of strategic weaoons , no attempt

is made to discuss bomber effectiveness other than (1) noting

that the U.S. had completed procurement of the short-range

attack missile (SRAM ) and was to make the procurement decision

on the B—i ,
43 

and (2) commenting that

Deployment began during the year of the
supersonic Backfire, a swing—wing aircraft
of medium range (but one version is capable
of in-flight refuelling). P new air-to-
surface missile with a range of 800 km is
reportedly under development for Backfire.

V 

Some general observations concerning these three documents

and their approaches to portraying the bomber force contribution

are now in order. First, although all three utilize Level 1

(inventory count) indices, there is a general (although notI
~ I

complete) tendency to list figures without providing the

appropriate inventory categories, a problem discussed in the
—~~~- I second section of this paper. Strictly speaking , the only

bomber forces that actually enter into measuring military

e f f ectiveness at the point that a nuclear  war beg ins are bombers

4 launched in a surprise attack or on alert (either day—to—day or

generated), since they are the only bomber forces that are likely

- - - . 45 .to survive the initial exchange. Alert figures are normally 
. 

-

classified , and it thus is difficult to give even a general j -
~~~~

impression of what uninterpreted bomber inventories contribute

to force effectiveness. That being the case , it would be prudent

for  the appropriate caveats to be included with l i s t ings  of
~ I

i

inventory—count indices.

Second , although one study (that of the IISS) gave Level-Il
; -3

performance indices for bombers, the meanings of these indices

240
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were inadequately explained . This wu~ especially evident in

listing the Backfire as a medium-rc,rne bomber based on an

unrefueled maximum range figure, and h~n discussing the

r e fue l ing  capabilities of the Backf i re . The question here is

Obvious : does it matter how it gets f:om point A to B if it

• can be established that  it can do so? Since the issue of which

kind of bomber the Backfire is has significant SALT implications

which would affect the military balance, an adequate explan-

ation of the meanings of indices would seem to be

appropriate .

Third , two of the documents (the FY 77 Posture Statement and

- 
‘ the Library of Congress study) attempt to use Level-IV (gaming)

results, although both do so in an indirect way . The Posture

Statement makes claims which rely in part on the outcome of

various war games conducted within DOD. Although these games

are normally classified , they will for the most part be made 
-- V

- 
V available to the audience that the Posture Statement is immediately

directed to -- the Congress of the United States. As for the

Library of Congress study, its attempt to portray and interpret

the interaction of numerous Level-Il indices with one another

makes much of its text methodologically related (as perhaps a

second or third cousin) to gaming activities.

With respect to both documents , credibility is a crucial 
V

- issue, since they play roles in a public debate concerning the

spending of billions of dollars -- a debate l ike ly  to st r ike

sensitive nerves in the public consciousness. ~‘There credibility

is a key concern , elaborate discussion of the force balance ( . ) 
-~

29 24 1
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indices used would appear to be a most appropriate way to

* help establish that credibility, by explaining in minute detail

the rationale for selecting the indices that are in fact used.

The goal to aim at in such explanations should be an appropriate

balance and portrayal of simple yet accurate indices with detailed V

rationale and qualification . The simple portrayals allow those

who have neither the time nor inclination for interpreting detailed

rationale to nevertheless use force balance documents, gaining

at least a proper tone of what the balance involves. Moreover ,

al though cybernetic decision theory may be correct concerning

the need for decision—makers to conceptualize issues in terms

of simple categories , this fails to address the fact that V

most busy decision-makers are supported by extensive staffs.

Staff expertise may well be capable of dealing with the more

- I complex analyses, and the staff decision as to which set of

simple categories (or indices) should be advocated to their

superiors thus has an important role to play in forming the

perceptions of decision—makers.

A four th  observation concerns the need to portray bomber

forces not simply as balancing other bomber forces but as

playing a significant role in the overall strategic balance.

The FY 77 Posture Statement did this, albeit in a limited

‘J fashion. A more detailed assessment might proceed by reviewing

what would be lost by deleting bomber forces from an overall

strategic offensive force capability. The following remarks-

30 -r -‘
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outline how such an assessment might proceed given the

assumptions that when bombers are eliminated , other components

of the offensive forces are retained.

For the United States, eliminating bomber forces would

drastically decrease the total deliverable megatonnage

available. Today , U.S. bombers account for less than one-
V 

fourth of U.S. strategic delivery systems, yet the fully

generated bomber force would carry over half of total strategic

megatonnage. Thus, in terms of megatons per delivery system ,

bombers provide an important means of balancing asymmetries

in missile forces.

Also for the United States, bombers are not a “first

strike” system. By their nature, bombers- contribute to

strategic stability , since their long time—of—flight (compared

with SLBMs or ICBMs) essentially eliminates them from taking

the role of a sur pris e attack force . Simil arly , this allows

bombers to be launched on warning (genuine or otherwise)

without final commitment to a target. Deliberate selection

of bomber alert postures can also play an important role in

signalling resolve and purpose in a crisis. Bombets

are sovereign-based forces. Thus, an attack upon them would

require an enemy to detonate nucle ar weapons on or over the

• United States -- a decision which could not be taken lightly .
This also con tributes to strate gic stabili ty.

-
V With the radars and electro-visual. systems now installed

and with on—board crews to use them, bombers can be employe d for
I -

31 243 
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reconnaissance and damage assessment mi.ssions, should nuclear

war occur. They woula thus be capable of “battlefield”

assessment of target damage by weapons arriving earlier and

the subsequent attack of any targets foun d to no t have been

destroyed. Moreover, unlike missiles , bombers are not self-

expending. After striking their targets, bombers could be

recovered at a large n umber of widely dispersed bases to form

an important part of a residual force which can be used to

restore deterrence or perform follow—on strikes.

Bombers provide essential insurance against presently

unanticipated , yet possible, failure in other strategic

systems. They are the only strategic delivery system under

direct human control from point of launch to the target. This

- - is an invaluable hedge against unforeseen problems, given the

ingenuity of the human mind to cope with the unexpected.

Finally, bombers enhance protection of other elements of

the strategic offensive forces. It is virtually impossible for

the Soviets to launch a successful, coordinated attack upon

both bomber and ICBM forces. If the Soviets attacked both force

components with ICBMs , time—of-flight would provide warning of

the incoming attack. Even if the U.S. decision—makers were

cautious in interpreting the warning, they know full well they

• can launch the alert bomber force and later recall it, should

the warning turn Out to be mistaken. The Soviets might devise

- 
- tactics to decrease warning time by launching an SLBM attack

32
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from submarines close to U.S. shores. Even if such an attack

could be coordinated , however , to destroy a significant portion

of the alert bomber force, it could not destroy the silo—based

ICBM force, since SLBMs lack the accuracy to attack such hardened

targets. Thus, even if the Soviets perfected ASW techniques

which could threaten the U . S .  sea—launched ball is t ic  missile

force, the mutually protecting bomber/ICBM force could not be V

destroyed without warning. 
V

Turning to the Soviet bomber force , one finds that the

same analysis cannot be applied directly due to doctrinal and

force structure considerations which give different roles to

the Soviet strategic bomber force. The operative word here

is ‘strategic ,’ since prudent Soviets planners must posture

their strategic forces for at least two separate wars. On the 
V

one hand , Soviet planners must prepare for a strategic con t ingen cy

H with NATO, involving (from their point of view) conflict with

several nuclear-capable allies.
46 

On the other hand , prudent

Soviet planners must account for the nuclear forces of the

People ’s Republic of China. Viewed from this perspective (as

opposed to a perspective focusing solely on bomber ranges), the

Soviet strategic bomber force which includes medium and even

short range bombers turns out to be a considerable force

whose elimination would s igni f icant ly  a f f ec t  Soviet strategic

nuclear capabilities. •

As a final observa tion on por trayin g bomb er forces , cruise

missiles must be mentioned. Cruise missiles cannot be viewed

24S
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as a viable a l t e rna t ive  to the manned bomber in light of current

defensive capabilities. Cruise missiles are nothing but

preprogrammed , low, relatively slow , unmanned delivery systems ,

albeit ones with a small radar cross section. The last factor

alone cannot ensure cruise missile surviva l in the face of

concentrated defenses. Cruise missiles do not have the

flexibility that a manned penetrating bomber has to detect ,

degrade , or destroy enemy defenses , and cannot be considered

as replacements for bombers. 
V

~‘his is not to say that cruise missiles have no value , - 
- -

however. They can enhance the effectiveness of a bomber force ,

because many targets in a nuclear war could be expected to

be poorly defended or entirely without defenses . Thus , cruise

missi les  can allow more target coverage for a penetrating bomber

force. This suggests that cruise missiles should be considered

in the s t ra teg ic  balance , not as a replacement for  manned bombers

but as an enhancing factor , somewhat l ike the short range

at tack missile is.

These comments have b r i e f ly  reviewed some considerations

on portraying bomber forces in a strategic balance. A similar

anal ysis of portray ing counterforce capabilities will now be

per fo rmed.

24C
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Counte r f o r c e  Capab i l i t i e s

Several categories of targets were discussed earlier in this

paper : area targets, like a large military base or an urban

area ; sof t  point targets, like an exposed f l i ght tower or a

skyscraper housing f inanc ia l  records ; and hard point tar gets ,

like an underground missile silo or command and control center ,

constructed so as to resist nuclear effects. “Hardenin~ ” is

a term which normally refers to the efforts taken to resist the

various blast and pressure effects of the nuclear burst.

Strictly speaking, counterforce is not a term denot ing - -

unambi guously a target type , since mi l i t a ry  taroI ~~t~~~; can LL ot Jny

of the three types listed (as the examples selected demonstr~/ 
~

However , since many of the hi ghest value military targets
I

relevant to the strategic nuclear balance have been hardened ,

and since the ability to destroy a hard target automatically

connotes some level of ability (though not necessarily an

optimized one) against soft targets , the search for counter-

force effectiveness has been gauged primarily by one ’s “hard

target kill capability. ” Atten t ion th us turns to measures of

merit for hard target kill capability .

These measures of merit have directly entered the issue of

maintaining a strate-Jic nuclear balance. In ~arch , 1974 ,

Secretary of Defense Schlesinger articulated in that year ’s

posture Statement what would become the basic rationale behind

U.S. counterforce measures :

247 
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For a period of time prior to 1960 the United
States had a virtual nuclear monopoly. By 1960
it was perceived tha t  ou r monopoly ad vantage
would ebb ; and , in f ac t , it not only began to
ebb, but by 1966-67 the Soviet Union had a
very substantial intercontinental counter
deterrent. During the early 1960’s it was
stated quite clearly by President Kennedy --
and also by a large majority of 2\mericans in
both parties -- that the United States needed
alternatives other than suicide or surrender ,
that it needed options which did not impl y
immediate escalation to nuclear war. - . A
development of more recent years is the
accelerated improvement in Soviet missile
technology. The Soviet Union now has the V

capability in its missile forces to undertake
selective at tacks against  targets other than
cities. This poses for iis an obligation if
we are to ensure the credibility of our
strategic deterrent to be certain that we
have a comparable capability in our strategic
systems and in our targeting doctrine, and
to be certain that the USSR has no misunder-
standing on this point.48

This paper wiLl - not address the controversy that ensued in

the subsequent counterforce debate.49 Instead , it wil l  start -. 
V

from the premise that stated American policy is to retain a

rough equivalence of strategic forces with the Soviet Union , to

include an option to strike accurately at military targets ,

including some hardened sites. 5° The question then becomes

twofold:

- What indices accurately measure counterforce capabilities?

- 110w can a balance of counterforce capabilities be best
portrayed?

If all military targets were area or soft point targets ,

relatively simple indices would suffice. For area targets , ENT,
I
,.

- - V 
—
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del ivery  system/weapon re l iabi l ity ,  and penetration probabilities

would give a fairly good gauge of force effectiveness , when

put together in a war game . Proper comrnunicatiuiis of the results

woul d thus crea te the atmosphere with in  which coun terforce  balances

could be established and/or maintained . Similarly , fo r  soft  poin t

targets much the same thing could be accomp lished , with c-’-.~eri

less emphasis on EMT. For hard point t a rge t s, however , the

d i f f i c u lty become s es tabl ishing weapons e f f ectiveness meas ured

in terms of probabilities of kill against the hardened t a r u~~- t s .

As was di scussed ear l ie r  in the paper , one measu re r.;hjch

attempts  to do th is  task is “ le th a l i t y ” (or “countermi1itar~-

potential”). Some publications have in fact undertaken to

portray compara tive leth a l i t y  f i gures for the U.S. and th u  Soviet 
V -

forces.5’ By themselves , such f i gures mean nothing. weapons

accuracy and y ield mus t be dynamically interwoven with the target

systems that the var ious  forces are directed agai nst before  they

become meaning ful. At least one published presentation has

attempted to do t~H s . 52 I ts methodology is wor th examining .

Kosta Tsipis uses two measures of mer it  to compute force
V balance.  One measure  is tha t alre ady discussed : namel y, ‘o

compute lethality for U.S. and Soviet ballistic missile systems ,

to mul tip ly  var ious  lethal ities by numbe r of sy stems deployed ,

L .  sum the results , and to di splay it in tabular and graphic

form. 53 This process suf f e r s  f rom at lea st two major  shor tcomin gs.

0
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First , there is the problem of “data ian ” which affects all

atte mpts to con ; ute quantitative force comparisons , but which

impacts most severely on those comparisons done outside the

off icial defense community and intended for publication . Five
-

V I O ! I Lh S  before Tsipis ’s analysis was published th e FY 76 Pos ture

Statement had revealed that “the Sovieta have already beque

what will be a very substantial , indeed unprecedented , depic-yment

of large new ICBMs in the f i r s t  quarter of t h i s  year . ” 54 This

deployment rendered invalid the “balance ” ~-ort reycd L~ Tsi pis ’s

f i gures.

Even if perfectly accurate inventory and ~orforne~-ce information

had been available, however , tables portray ing “Total Le~ch~~1 ity

of Missile Force (1< x N)” still tells one nothing about fc-rcu

• effectiveness. To measure force effectiveness , data ba~:es must

be introduced for the target systems, and the vulnerabilities of

tee various hardened targets must be computed .55 As suming

- 
- that perfect information was available , two approaches could be

L~~ en to compare counterforce capability .

The first approach might proceed roughly as follows :

(1) select the least vulnerable hardened target in uhc
enemy ’s target base ;

( 2 )  compu te 
~k 

for each weapon in your inventory aqainst
this selected target;

(3 ) sum the Pk ’S.

Thi s i r ocedur e would yield a roug h feel for your  wcepc In .~

e ffectiveness against the hardest enemy target (and , hcn c~~,

agai nst, other targets in the data base) . It does no~ Llrc ct Iv

_ _ _  - - 
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tran sla te into the total nu mber of hard targets  that can be

“ k i l l e d ” ;56 however , it does indicate  one level of fo rce

capability. If similar analyses can be performed for the enemy ,

comparative figures taking account of the different target

bases wi l l  have been established.

A second , and more informative , approach would be to devise

elaborate gaming models. Such models are dependent upon their

assumptions , however : e.g., which weapons w i l l  be di rected

aga ins t  which  t a rge ts  and which  defenses  wi l l  be dep loyed to meet

them? The conclusions would thus be tied to specific scenarios ,

and as the scenarios change , so w i l l  the conclusions.

These are some of the considerations one should be aware of

in attempting to devise indices for measuring counterforce c~ pa—

b i l ities. As was the case with  the other aspects of the strategic

balance , how the counter force  issue is discussed w i l l  be an

impor tan t determinant  in a f f ec t i ng  perceptions , perhaps ~s importan t

as the indices themselves.

Conclusions

This paper has examined some of the dimensions of a strategic

n uclear balance.  Perhaps the centra l  conclusion to be drawn from

the exe rcise is that  regardless of the measur ing indices chosen ,

the skill with which these indices are articulated in sources which

have achi eved a hi gh degree of credibility will continue to in~~~ucnce

and shape publ ic  perceptions of the balance. Public perceptic-ns

are not enough , however. There is that crucial factor of conli-iunce

which military commaaders and their leaders must have that if

I ‘~:- -
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dete rrence f a i l s , the forces wi l l  func t ion  as an t i c ipa ted  to fu l f i l l

their ~:trategic objectives.  Herein lies the crux of the issue.

It. is as true for the strategic as it is for the corn- etional

balance that the aspect of military professionalism which Samuel P.

Hunt ing ton termed “ exper ise in the management of v iolence” forms

an environment for the day-to—day functions of military tercos

which represents the “ real i ty ” that military postures are tied to.

Unlike scenarios devised in peacetime to model conventional w-~r ,

howeve r , scenarios for nuclear con f l i c t  are wi thout  h i s to r ic

precedent in a fundamental way . Hence whatever snrate-~ic ind~ ces

are devised as a result of gaming activities , those incii~:c :s :11 ~st

contain wi’~e hedges against the heightened uncertainties ~evolved

in nuclear war.

Finally , the images one carries in one ’s mi nd tend to

s t ructure  perceptions , since many perceptions have as hieb a

pictorial as a conceptual content. ~‘Jhat is the appropriate image

for a strategic nuclear balance? Perhaps there is no sangulai-lv

proper image , but  one par t icular ly  powe r fu l  one is of two

qroups of individuals pulling and straining on narrow led- -os

di vided by an abyss , in a monumental tug—of—war. Some grow old

in the process. Others are added to the gr im game . I 2 h ur e  are

f requent  maneuvers  for advantage , but both sides esadox ical ly

sha re a common interest  in not having the rope vio l en t ly

snap. Add to this a dense yet uneven fog enveloping th-.~ -‘n:ona .

such tha t  measur ing  one ’ s own fo rces is possible but me - sling

those of the oppunent is d i f f i c u l t , ari d one begins to qra s~: a I -

pictorial representation of the problems involved in rieasur 1 ne the

st —at eq ic balance .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  ~~~~~~~~
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deterrence fails , the forces will function as anticipated to fulfill

their strateg ic objectives. Herein lies the crux of the issue .

It is as true for the strategic as it is for t: 1e cor:vce-t~ onal

balance that the aspect of military professionalism which 5a1- -Jel P.

H uf lt i n g t o n  termed “ exper t ise  in the management of violance ” forms

an environment for the day—to—day functions of milita;y torces

which represents the “reality ” that military postures are tied to.

Unlike scenarios devised in peacetime to model ~onve~.t~~ n~ l war ,

:-~~~c~’ier , scenarios for nuclear confl ict  are wi thout  historic

precedent in a fundamental way . Hence whatever strateg ic indices

a re devised as a result  of gaming activities , those inc.ice s mast

contain wide hedges against the heightened uncertainties involved

in nuclear  war .

Final ly , the images one carries in one ’s mind tend to

structure perceptions , since many perceptions have as high a

p ic tor ia l  as a conceptual content .  What is the appropriate m acjo

for  a strategic nuc lear  balance? Perhaps there is no s i ngu la r ly

prope r image , bu t one par t icu la r ly  powerful  one is of two

groups of individuals pulling and straining on narrow led ges -:

divided by an abyss, in a monumental tug—of-war. Some grow ole

in the process. Others are added to the grim game . There are

• f r e q u e n t  maneuvers for advantage , but both sides p a radox ical l y

share a common interest in not having the rope violently -~~~~

snap. Add to this a dense yet uneven fog enveloping the anon0 ,

such that  measur ing one ’ s own forces is possible but measur ing

those of the opponent is difficult , and one begins to gras p a

pictorial representation of the problems involved in measu~~int; tI~

strategic balance.
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I ~~~~~~~~~~~~~~

- -“ -— ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ —- 
_ _ _  

- ---~~~~~~-- ‘-

FOOTNOTES

1Ca rl von Clausewitz , On War, trans. by J.J. Graham , ed. by
Anatol Rapoport (Bal timore : Penguin Books , 1968 ) , p. 2 7 7 .

I 
- 

2lbid p. 276.
3Sun Tzu , The Art of War, trans. by Samuel B. Griffith (New

V York:  Oxford Univers i ty  Press , 1963) , t .  66.  Sun T zu ’ s
cla im for  deception is a direct fo re runner of Liddell Ha rt ’ s
own notion of the ‘indirect  approach ’ .
4B.H. Liddell Hart , Strategy, 2nd Revised Edition (New York :
Frederick A . Praeger , Publisher , 1967), p. 337. Author ’s
emphasis removed.
5The k ind  of debate I have in mind  here is tha t discussed by
Pe ter W inch in The Idea of a Social Sc ience and 

V
lt S Rela tion V

to Philosophy (London : Routledge & Kegan Paul , 1958).
6Sec J. Davi d Singer , “The Levels-of-Analysis Problem in
In te rna t ional Rela tions,” in James N. Rosenau (ed.), Inter-
na tional Poli tics and Foreign Policy (New York: The Free
Press , 1969), pp. 20—29.

7A cruise miss ile can be launched from aircraf t, ships , or land
platforms. - It has been discussed in SALT II alternate ly  as a
weapon ( l ike  a MIRVed warhead)  and as a del ivery system.

8For a discussion of how this relates to SALT methodology, see
¶ David Aaron , “A New Concept ,” Foreign Policy, 17 (Winter

1974—75) , pp. 157—165.

9This is also a problem for assessing the capabil ities of ball isti c
-
, 

I missiles wi th  mul t ip le  warheads.  
C

10They would never total ly  determine force e f f ectiveness , as chanc I
remains the handmaiden of s t rategy .

11CEP is a measure established by empirical data; it gives the
• radius for a circle within which 50% of launched weapons VI

characterized by the specified CEP c1in be expected to fall.

12 It  is instructive here to recall von Clauswitz ’s admonition that
“There is no human affair which stands so constantly and so

- I generally in close connexion with chance as War .” This is
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1~~aliistic missile range , for  instan ce , affects submarine survival
by increas i ng the operating area within which submarines 010 Ofl—
station and thus complicating the enemy ’s anti-submarine warfare
(ASW) activities.

~-
t
~.’Je11 documented Soviet civil defense ana industrial/urban
ha rden ing  and dispersal  ac t iv i t ies  are of p a r t i c u l a r  conl -ern
in assessing the military balance . A comprehensive debate
conc~-rn inq how the UnLted States should react to those efforts
is presented in Z~rthur  A . Broyles , Eugene P. ~7igner , and
Sidney D. Drell , “Civi l  Defense in a Limited War -— A Deba~ e,”
iThysics Today (April , 1976).

‘5A discussion of the mathematics of nuclear effects can be
found in Kosta Tsip is , “Physics and Calculus of Countercity
and Counterforce Nuclear Attacks,” Science, 187:4175
(7 February 1975), pp. 393—397. 

—______

~~~~~ Ra ’an an , The C’nanging American-Soviet Strateg ic ; - a l a n e - ~ :
Some Political_ Implications , Memorandum prepaied at th0 Peq-u~-stof the Subcommittee on National Security and Internati~~naJOperations of the Committee on Government Operations , United
St a t e s  Sena te , 92d Congress (Washington , D.C. : U.S. Government

V 
Prin ting O f f i c e , 1972), p. 4.

17John r. Collins and John Steven Chwat, Uni ted States/ Sov iet
‘
~~
Ut

~~
ry Balance: A Frame of Reference for Congress, A Study

by the Library of Congress Congressional Research Service
prepared for the Senate Committee on Armed Services (Washington ,
D.C. : U.S. Government Printing Office , 1976 ).

~
-8Char1es ~1oJf , J r . ,  Perc~ptions of the Military Balance: ~odel s
and Anecdotes. RAND Paper 5402 (Santa ~onica , C a l i f o r n i a : The
RAND Corporation , March 1975), pp. 10—11.

l9I!)
~~ 

p. 11.

20An analogy here can be drawn to what the late Andre ’ Eccufre
called “ the critical influence of modern mass communications ar- -i
its almost decisive impact in the areas of national and inter-

— na Jonal publ ic  op inion. ” Strategy for Tomorrow (New York :
Crane , Ru ssak & Company , I n c . ,  1974), p. 3. A nuclear scrateqist
must necessarily consider the extent to which modern mass
communications allow perceptions of strategic strenqth to be
manipu la ted .

21John Stei nbru ner , “Beyond Rational Deterrence : The Struggle for L
New Conceptions ,” World Politics, XXVII: 2 (January 1976).
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22
Report of Secretary of Defense Donald H. Rumsfeld to the

Congress on the FY 1977 Budget and Its Implications for the
FY 1978 Authorization Request and the FY 1977-1981 Defense
Programs (Washington , D . C . : Janu ary 27 , 1976 ) .  Herea f ter ,
this will be referred to as the FY 77 Posture Statement.

V 23United States/Soviet Military Balance, op. cit..

24 The Military Balance, 1975-1976, (London: The International
Ins t i tu te  for  Strategic Studies , 1975).

25 Several aspects of this year ’ s debate deserve special mention ,
insofar as they are quite relevant to the issue of portraying bomber
forces. The production decision on the B-i will result in a
program to develop and procure 244 B-is over a 16 year span
at aa estimated cost of $16.6 billion in constant FY 77
dollars ($21.4 billion when inflation estimates are included).
The Ai r Force had programmed the B-i as the most cost-effective
means of moderniz ing  the U .S . strategic bomber force , based —

in par t  u~ on Air Force/ Of f i c e  of the Secretary of Defense
assessment of extensive war games designed to test bomber
force effectiveness for various types of bomber forces.
Shortly before the Secretary of Defense ’s Posture Statement
was released , a Brookings In s t i t u t i o n  Study in De fense Pol icy
enti t Led Modern iz ing  the Strategic Bomber Force and authored
by Alton H. Quanbeck and Archie L. Wood was published. Ifhis
study challenged the DOD request for the B—i , c la iming that
other means of moder n iz ing the bomber force were avai lable  at V

lower cost (a claim which subsequent debate revealed to be a
modernization option limiting the U.S. to a minimum deterrence
posture in the face of intens i f ied  Soviet defe nsive e f f o r t s ) .
In the Un ited States , the debate crystallized around the leader-
ship of Senator Proxmire (who would suspend funding for  the
B-i) nnd Senator Goldwater , speaking in defense of the B-i.
In a syndicated column published on May 18 , 1976 , the respected
American journalist James J. Kilpatrick wrote: “it doesn ’t
hap pen o f t en , but now and then the Uni ted  Sta tes Sena te provides
a forum for deba te in the grand ma nner .  We have been hear ing
such a debate off and on for the past three weeks. The -uestion

V is : Resolved , that further funding of the B-i bomber should
be suspended . ” Most importantly ,  James K il pa tr i ck  goes on to
observe : “It is a pity that the two senatorc are debating in a
vir tnial vacuum . This is the kind of story that t , l I 1\~i n i in can n o t
possibly cover. Even the largest newspapers Cdfl IlOrL 1-; ~~~ bbl I -

t 1 I I ~ 1’( IUCS. Mr. Proxrnjre and Mr. Goldwater 1~ r -  s~s’a~ i ii q to ~ihand (ui of col I t - a qu e s  , and t hey are mak flI~ t h1 - i r ~-a ~;I -s t n t ~~1

C 151 ret; s j I  lfl i i  Pi~corc1 . ‘l’hc ~nat t r is much t oo i inp i t - I . ~ t o -
left 1i t .  that. ”
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26
~ ~qu r I is taken from p. 44 of the Fl 77 Posture Statement ,

where it appears as Table 11A 1.

27
Thjs point is expanded in the text of the Fl 77 Posture

Sta tement  on p. 45: “The lead—times associated with the
- 

V development of s t rategic nuclear forces require prudence
in planning ahead. It takes up to 18 months to prepare a
miss i le  silo , around two and a half  years to build a B-i , and
about four years to construct a Trident submarine .”

28Ib id . ,  p. 51.

- I 
29 ib id p. 67.

30 un i t ec l  States/ Soviet Mil i ta ry  Balance, ~~~ c i t .,  p. I I I .

31Ibid p VII.

33Figure 3 is taken from p. 4 of the United States/Soviet
Military Balance.

34 
j

Figure 4 is taken from p. 22 of the United States/Soviet
Military Balance.

35
Ibid., p. 3.

36
i bid., p. 4. The context of this s ta tement  sug gests tha t

‘lags ’ is to be interpreted in terms of pace of procurement
and dep loyment programs .

37 Ibid . ,  p. 31. It should be noted here that  while  B— l s arc
seen as eventual]~y replacing B—52s as B-52s are phased out

• of the bomber force by natural attrition or aging considera-
tions , when the B-i is f i r s t  deployed , it w i l l  be in a mixed
force of B—is , B—52s , and FB—llls.

38
The M i l i t a r y  Balance,  1975—1976 ,  ~~~~ c i t . .  Bomber f i gures

are found on p. 72.

V 39 1bic1., p. 73 ( footnore  w ) .

40 Ib id . ,  p. 73 ( footnote  t ) .

41 25C V

Ibid ., p. 73. 
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Ibid., p. 75. V

43
Ibid., p. 3.

44 Ibid., p. 4.

45mis may not be true for certain counterforce scenarios in
which only a limited nuclear attack takes place .

46 This f ur ther  points out the need for  a mili tary balance to
re f l ec t  indices which accoun t for total al l ied con tr ibut ion ,
even at the strategic nuclear level.

47 For a discussion of these e f f e cts , consult  Samuel G lasstone (ed . ), V

The Effects of Nuclear Weapons (Washington , D.C.: United States
Atomi c Energy Commission, 196 2 ) .

48 Report of the Secretary of Defense James R. Schlesinger to the
Congress on the Fl 1975 Defense Budget and FY 1975-1979 Defe4ise
Program (Washington , D.C. : U.S. Government Printing Office ,
4 March 1974), pp. 3—4. Underlining added.

49 For a discussion of the issue which summarizes many face ts of
the debate , see Lynn Etheridge Davis , Limited Nuclear  Opt ions:
Deterrence and the New American Doctrine, Adeiphi Paper No. 121
(London : The Internat ional  Ins t i tu te  for Strategic  Studies , 1976).

L 4 5
I
° FY 77 Posture Statement, 

~~~ 
cit., p. 13. It should be noted that

the policy has consistently also contained the qualification that
U.S. programs do not permit nor aim to acquire a disarming first-
s t r ike  capabili ty against  the USSR.

51Tsipis , “Physics ,” ~~~ cit., p. 394.

52 Kos ta Tsipis , “The Accuracy of Strategic Missiles ,” Sc i en t i f ic V

- 
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American , 233:1 (July 1975), pp. 21—23.

53 1btd. See the tables and graphs on pp. 21 and 23.

54 Report of Secretary of Defense James R. Schlesinger to the
Congress on the FY 1976 and Transi t ion Budgets, Fl 1977

-
. 

- Au thor iza t ion  Request and Fl 1976—1980 Defense Programs
(Washington , D.C.: U.S. Government Printing Office ,
5 February 1975), p. 1—14.

55Tsi pis attempts to accompl ish this in “Physics ,” ~~~~~ cit.,

• pp. 396-397; however , his analysis  su f f e r s  from at least two
shortcomings. First , he treats probability of kill as if it were

- 

I a direct func t ion  of hardness (ps i )  ~~~ se , without taking intoaccoun t other target  character is t ics  which in f l u e n ce vulnerabi l i ty
to nuclear effects. And second , he treats  on ly par t of the hardened
targets bases , yet portrays his conclusions as if they represented
a balance of total counterforce capability . For a more detailed
treatment of Tsipis ’s methodology and conclusions , see Thomas A.
Brown , “Missile Accuracy and Strategic Lethality ,” Survival  X V I I I :2
(March/April 1976).
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- 56”Killing ” a hard target is a r e l at ive  concept , s ince it depends

upon one ’ s s t r a t egy .  I t  may be the case , for  in s t ance , t ha tV 
merely doi ng light or moderate damage to the target ( e . g . ,  doi n g- damage to a hardened command and control site which only rendersI 
it unusuable for several hours) is sufficient to achieve one ’s

I aims.
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INDICATOR: NlJ~!B ER OF I C E 3~’1 LAUNCHERS

DESCRIPTION OF INDICATOR

This indi cator quanti fies the number of I CBM launchers in the operational
force . It counts as a launcher any deployed silo , soft—pad , or mobi le
launcher which has been identi fied as a type associated with the fi ring of a

b3llistic missile of intercontinental range.

SIGNIFICANCE OF INDI CATOR

The numb er of ICBM launchers is one quanti tative measure of the capabili ty 
V

of the strategic forces. At present and during the near future (until accuracy
and command and control of SLBMs improves), this indicato r is a basic input to
force exchange calculations which emphasize counterforce capabilities . It is
one of the determinants in the hard target kill potential of a strategic force
(as well as its value as a sink for the enemy 1 s destructive potential ). The
salient feature of the indicator is its simplicity and ease of comprehension

-
. - for an audience wi th little background in strategic force comparisons.

LIMITATIONS OF INDICATOR

The indi cator does not provide a measure of the qual i tative differences

between ICBM launchers and between ICBMs . For example , the accuracy , number
oF RVs , reliability , and yield of various ICBMs is not di fferentiated by the -

:
ind icetor. An SS-l8 launcher and ~-~-~I I  launch er ore both counted as one uni t.

V 

/\ncther example of the lack of content in the indicator is its failure to

d kLitig u i~;h between the hardness of d i fferent launchers which determines
V t h e i r  resistance to attack. Consequently the indi cator can he misleading 

V~

‘~~ fl ir ;ed alone as im indicator of th~ rela tive U .S./Soviet strategic balance.

2~O
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It ~s, however , an 
important and useful indicator when used in conjunction

w i t h  other indicators of force effectiveness.

ESIINAT [ OF THE UNCERTAINTY IN A t~EASURED VALUE OF THE INDICATOR

it is estimated that the uncertainty in the val ue projected for the

number of Soviet ICBM laun .~i -~rs is + 
________  

launchers for fixed launcher

dep l oyments. For mobile ICBMs the uncertainty is V

(.) 2~ !
I
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I NDIC A TO R :  NUMBER OF SLBM LAUNCHERS

DE SCRIPTION OF INDICATOR

This indicator quanti fies the num ber of certain SLBM launchers in the

operational force. It does not generally include all launchers for Jalli sti c

m i s s i l e s  dep l oyed on submarines . It does , however , incl ude those which both

s ides  have tac i t ly  agreed are “strate gi c” during the SALT negotiations.

SIGNIFICANCE OF INDICATOR

T;e number of SLBM launchers is another quantitative measure of the

capability of the strategic forces. Since on station SSBNs are at present-

(and at least for the foreseeable future) completely survivabl e, th is ind icator
is associated with the major contribution to the residual retaliatory capability -

after a fi rst strike by the other side. As such , i t is  a par t ia l  measure o i th e

d ? t~~ r rcIn Ce provided by a residual force with the capability to attack urban!

in dustrial targets. The strongest feature of the indi cator is its simplicity .

LT f- fPJIO~S OF INDI CATOR

The ind icator does not provide a measure of the qualitative di fferences

between SSBDs nor between SLD~s. The potential vulnerability of SSBNs (hence

SLBMs ) will depend upon ch arac te r i s t i cs  of the submarine. TLe c h a r a c t e r i s t i c s
of the SLBM determines its effectiveness in  both a U/I and a counterforce role.
It is , ho-,-iever , an important and useful in dicator when used in conjunction with

other i n d i c a t o r s  of force effecti veness.

2r ~ ( I
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ESTlt-~ATE OF THE 
UNCERTAINTY IN A MEASURED VALUE OF THE INDICATOR

Since the number of SLBM launchers is determined by the number of SSBNs

~.-;hic h are easily accounted for, the Uncertainty in the val ue of the indicator - -

is sm all.

I
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INLJ CAT O R: NUMBER OF STRA fEGIC BOMBER S

D E S C R I P T I O N  OF INDICATOR

V ThL indicator quanti fies the number of bombers in the operational force

-; which  are dep loyed for intercontinental attack with nuclear weapons. It does

not include those bombers which are marginally capable of such a role i f
reft~ 1ed in  the air or dep l oyed from forward bases. Judg m ;~~nts on whether or V

- not a bomber has arm intercontinental strategic role are based upon the bomb ers
cepa b il it y, its deployment , the training of its crew , and somewhat on how a

side decl ares it will be used in conflict.

- S I G N I F I CAN CE OF INDICATOR

Ihe n umu b~ r of strategic bombers is another quanti tative measure of the

capability of the strategic forces. It is more c lea r ly  an i n d i c a t o r  of
- 

- 
retaliatory capability (as opposed to firs t strike caoability) than are the

- numbers of I CB M~ aid SLB~-1s because of the relatively longer flight t ir~ s to
target associated wi th bombers. It is a visible and simple indicator of

- I •

force compa rison.

LIMITATIONS OF IN D ICATOR

- The in dicator does not provide a mroasure of the difference in effectiveness
among di fierent bomber types. For example , an FB- ll l with gravi ~y kl~ hf— and

- 
I 

a B-i with a full load of SPJ\Ms both count as one u n i t .  The indicator , used
• alone , does not provide information about the defenses which oppose penetre ! ion

- (
~ ti me bomber (wh ich may be of different relative cap bi l ity t han  t ho- ;”
d~ ftmm~ e:- whic h oppose hal 1 i sti c missiles) . It i c , however , a f u m m d w ! e r m  t a l  ( IflI

Hi m dica  tor wh~ ri used i n  conjunction ~VJ~ th othe r  indicators of i~’rce
a Ffec ti v ’-rir ’s~~.

S 
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LST IM ATE OF THE U N C E R T A i N T Y  i N  A M F I S U R E D  VALUE OF THE I N D I C A T O R

Strateg i c bombers , because of their size and their assig~ r~nt to iden~ -Vi~~ le

u n i t s  are easily accounted for with very l i t t le unc er tai rt~ .

2C~
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SAMPLE USE OF INDICATOR
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Source Document: FY77 U.S. Defense Budget Perspectives , Donald
Rumsfe ld , SecDef , 26 February 1976

DISCUSS I ON

The ~rrnd depictions above were used to hi g h l i g ht the following facts:

Ch anqes in Strateg ic Nuclea r Forces - U . S . / U . S . S . R .

The Soviets have increased from about 225 ICDMs in 1965 to some 1 ,600
- 

- y ,  h -~v i m q  overtak~i~ the U.S. in the l ate 1960s .

Ih~ S~~-.-i et. suSr ~m r i n o - l a u n c h e d  b a l l i s t i c  m i s s i l e s  have grown from 29
~ V~ ?1 /G~ , w h i l e  th r-  U . S .  has been level at 656 .

2 E~~~~ U
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In the bomber force , the U.S. maintains a lead .

These comparisons do not address q u a l i t a t i v e  di f feren ces in  t i~ two

forces .

COMME NT ON THE USE OF THE INDI CATO R S

The use of the thre e i n d i v i d u a l  in d ic a t o r s  results  in  a s imple  d i s n i ~ y
from which conclusions are easi ly drawn . They depict a s~ tuat i or in H m i c h
the Soviet  Union  has e i ther  deployed more of a par t icu lar  de l ivery  system
than the U.S.  or the U.S.  is u n i l a t e r a l l y  decreasing the magni tude  of the
deployment of a system. The plots convey a sense of the U .S. be ing  o-~~~tak en V

by the Soviets in deployment of strategic offensive arms. The listed facts V V

point out the domains in which one side or the other “ leads ’ . Such a ~is p la~ 
V

is correct and useful but it can be misleading if not accompan~ed by a
display of ot her indi cators of the strategic balance. Display of these

indicators woul d reveal the qual i tative di fferences between U.S. and Soviet

systems w i t h i n  a pa r t i cu la r  class and the re la t ive  effect i — -eness  of a
particular class of systems in realistic scenari os of engagement related to

deterrence which may occur as a result of U.S./Soviet foreign p01 -i cy

differences. For instance , additional info rmation woul d be required for an

observer to judge whether or not he would prefer to possess Soviet or U.S.

strategic forces during any period of time . In addi tion , the prospect of an
V overall 2,400 aggregate level limit in SALT would tend to infl uence judgments

concerning the meaning of “leads ” in the number of deployed vehicles in a

particular class.

2 ?
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INDICATOR: NUMBER OF STRATEGIC NUCLEAR DELIVERY VEHICLES

DESCRIPTION OF INDICATOR 
V

The ind ica to r  is a composite of the number of deployed ICB M s , SLBMs , and
strategic bombers .

S I G U F I C A N C E  OF INDICATOR

This  i n d i c a t o r  portrays a gross measure of the s t ra tegic  offensive  ‘ 
-

c ap a b i l i t y  of each side . It is a s imple  measure s ince  i t  is the sum of
other s imp le  measures of s t ra tegic  c a p a b i l i t y . If one s ide  were severely V

d~sadvan ;a g~d in a comparison of this indicator , i t  would  e i ther  be judged
inferior in strateg ic strength or else in possession of sufficient qualitati ve
advanta ges in the force elements to balan ce the overall quantitati ve

di sadvarltdq :- .

~ 

j LIMITATIONS OF IN DICATOR

This ind icator suffers from each shortcoming of its individual components.

it is much too lacking in details which determine the effectiveness of
m d i  vidu al elements of the strategic balance and the overall strategic

balance itself. It is , however , useful and fundamental in measur i ng
perceptions of the stra tegic balance as viewed by general audiences .

ESTIM’TE OF THE UNCERTAINTY IN A MEASURE D VALUE OF THE INDICATOR
H

The unc~rtainty associated with the composite indicato r is a combinati on

of uncertainti es associ ated w i t h  i ts  componen t s . The composi te  u n c e r t a i n t y  I
smal I becau-~-~ th~ r u - mN r- r of deployed i ç~N M - , S1 D’~S, and strategic bombe rs ‘

.

-- 

can ~r accura determined 

9 
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SAMPLE USE OF INDICATOR

HJSTO R~CAL FACTORS (1~ 65-.1975)
(ENOOF I’I5C3LYEA ~) -
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65 D7 69 71 ,31 15 55 67 69 71 73 b 6~ 7~ .._.us
_ _ _ _ _ _  - -- --— I . - -

Source Document: Air Force Ma gazine, March 1976

-
~~~ DISCUSSION

The author used a display of the trend of the number of strategic nuclear

delivery vehicles , along ~.-iith other indicators to draw the following
conclusion :

- “The current Soviet leadership grew up with and fought for the realization

of their power .... They may well wish to exploit it--both politically and

militarily --to test the waters of Western Resolve . A major aspect of our

future national strategy to control Soviet expansionism wi l l he to confront

them wi th  clear and unmistakable risks , whatever the nature of the challenge ,

- 
V so that they conclude the game is not worth the candle.... The U.S. Congress ,

V 
whose actions on this year ’s and next year ’s defense budgets will determi ne

whether Western resolve will remain cred ible or not.”

10 
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CO~-~-’~NTS ON THE USE OF THE INDICATOR

The ra ther  sweeping conclusion wou ld be diff icult to support based upon

c~ disp~ay o f the tren d of the number of strate gic nuc lear del ivery vehicles
or u~~;’ the trend of its composite parts . It does , however , p rovide a gross
in:~ica Lion of the strategic balance which , in conjunct i on with the trend of
other indicators of the U.S./Soviet milit ary balanc e , sup ports the genera l —

conclusion . The author used a wide range of indi cators to support the

conclusion. Among these were relati ve productio n rates of certain strategic ,
general purpose , and naval force elements , comparisons of military manpower ,
military budgets , armed forces personnel , and technology base and level .

—

~
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IN DICATOR: NUMBER OF RVs / W ,~R H EA D S 
-

DESCRIPTION OF INDICATOR 
1

This indi cator includes the number of nuclear warheads on operational

strategic bombers as well as the number of reentry vehicles on deployed

ICBMs and SL8Ms. It is usually displayed as the sum of such weapons in the 
- 

-

deployed inventory. It is generally not useful to display the nu~ber of -

warheads/RVs in a particular force element , e.g., in the SLBM force.

SIGN IFICANCE OF INDICATO R
— 

- Tne number of nuclear warheads is related to the number of targets which 
V

can be attacked . For targets which are easily destroyed, it is a handy tool

for a gross estimate of the destructive potential of a force element (given V 
-

that sufficient weapons exist to overcome the degradation due to weapon V

system reliability) . V

LIMITATIONS OF INDICATOR -

The number of targets destroyed is not necessari ly the same as the - i

number attacked . Consequently, the indi cator is not di rectly useful when the

target structure has characteristics (e.g., hardness , mobility ) which mitigate 
V

the attack effecti veness or when the attack scenario imposes limi tations on -

the number of weapons wh i ch can be usefuily employed (e.g., fratricide and
V 

mutual interaction effects) or when the attack scenari o allows the attacked

party to employ measures to diminish the severi ty of the attack (e.g.,

sheltering population) . 
- 

V

~- : 1 C~ 
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INDICATOR: NUMBER OF RVs/WARHEADS V

DESCRIPTION OF INDICATOR

- 

- 
This indi cator includes the number of nuclear warheads on operational

strategic bombers as well as the number of reentry vehicles on deployed
ICBMs and SLB:ls. It is usually displayed as the sum of such weapons in the
deployed inventory. It is generally not useful to display the TOJF:ber of
warheads/RVs in a particular force element , e.g. , in the SLBM force.

SIGNIFICANCE OF INDICATOR

The number of nuclear warheads is related to the number of targets which
can be attacked. For targets which are easily destroyed , it is a handy tool
for a gross estimate of the destructive potential of a force element (given
that sufficient weapons exist to overcome the degradation due to weapon
system reliability). - 

-.

LIMITATIONS OF INDICATOR - 
V

- 
. The number of targets destroyed is not necessari ly the same as the ~‘ 

—

number attacked . Conseq uently , the indi cator is not di rectly useful when the
targe t structure has characteristics (e.g., hardness , mobility ) which mitigate

- the attack effectiveness or when the attack scenari o imposes limitatio ns on
the number of weapons wh i ch can be usefully emp l oyed (e.g., fratricide and
mutual inte raction effects) or when the attack scenario allows the attacked
party to employ measures to diminish the severity of the attack (e.g., ~jsheltering population) .

-
~~~

27/
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E S1I ~-~ATE OF UNCE RTAINTY I N A f l E A SUR ED VAL Ur OF THE INDICATO R

The uncer ta in ty  in  the nu mber of RVs /wa rh ea d~ in the Sovie t  s t ra tegic

~~ c~~~~~ V C€ is ma i nly duo to the uncertainty associated w i th the n’~mher of warheads

p: -.-- ~~livery vehicle since the number o~ vehicles can be determined quite
(IcLura tely.

ii
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SAMPLE USC OF INDICA 1OR
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- Source Document : “The Proliferation of Nuclear Weapons” , W i l l i a  Epstein,
Scienti fi c American , Vol . 232, No. 4, Ap ril 1975.
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DI SC U SS I O N

The au thor displays a “conservative ’ es t imate  of the  number of s t r a t e g i c
nu clear warheads each side could deploy under the terms of the Vladivos tok

a:curd. He conclu des that:

~ Each of the  two superpowers can h ave 20 ,000 or m o r e
strategic nuclear warh eads under the agreement .

s As of  19 14 , the U.S. had enough strateg ic wea pons to
— destroy 36 times all 218 Russian ci ties with a

V 
population of inore than 100,000.

~ A nuclear exchan ge in the counterforce mode (of
uadefined magnitude) would poison most of the
inhabitants of the northern hemisphere .

~~ Lb~
V
~~1EN T ON THE USE OF THE INDI CATOR

The fact that the author overestimates the number of planned U.S. warheads
i n  1985 by about 5,000 is the least of the misrepr esentations incorporated

in the use of the indicator (DoD sources prdject approximately 13 ,000 U.S. I-
warheads ). The “overk ill” argument which ensues from the trend analysis

completely overlooks or dismisses the current debate focussed on the

~ 
j character of future U.S. strateg ic forces in light of the pace of curren t

Soviet ICB !-1 and SLBt4 developments and the magni tude  of Soviet  a i r  defenses
which oppose the U.S. bomber force. Legitimate questions concerning the

proper employment of strategic forces arise durin g the process of asking

~-ihat course to pursue should deterrence fail. The answers to these questicns
depend , inter a l ia , upon ~ihel y escalation scenarios , the reserve force

possessed by each si de , the mechan ics of the post ~ t t c h  recove ry process ,

etc. In fact , the least understood issu- o is the combination of p~ iicy and
weapon system characteristics wh i ch in fact deter the initiation and

con Liriuation of an escalatory nuclear exchange . The t a r - :  ting of any one
Soviet city 35 times over is certainly -~~ a part of a r a t i o n a l  though t
proc~ss during the Formulation of suoh p o l i c y . The extension of such
assertions by the author to inclu de ‘ poisoning of the north ern hemi sphere ”

sim ply does not conn~ to qrips wi th the r e a l i t y  of recovery rochonisms and

a realistic assessI- -ont of the risks tak~n to assure deterrence in a stable
strategic environment.

V 77~ ( V
)
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INDICATOR: EQU IVALENT MEGATONNAGE OF THE STRATEGIC FORCE

P
DESCRIPTION OF INDICATOR

The equivalent megatonnage (EMT) of a nuclear weapon i~ the yield of the
weapon altered by scaling factors which provi de a gross measure of its

effectiveness against soft area targets. The scaling factors are:

~~l/2 for yields greater than one megaton
for yields less than one megaton

where EMT and Y are in megatons of destructive power. The EMI of the
strategic force is the sum of the EMI of each nuclear weapon in the deployed
force.

SIGNIFICANCE OF INDICATOR

EMT is a crude indicator of the capacity of a particula r weapon or of 
~~~~

aggregate force to dama ge soft area targets . If delivery accuracy is adequate 
V

to place the weapon within the boundary of the area target (it gener&ily is)
the important difference in comparing the effects of weapons of different
yields is their lethal area which scales as the yield to the two—thirds
power. For weapon yields in excess of one megaton , however, the lethal area
would exceed the size of all but the largest area targets , hence the lower
scaling factor (empirically arrived at) is commonly used for larger yiel d

weapons. Al though the EMT measure is aoproximate , its validi ty clS a

surrogate for the abi lity to damage soft area targets is generally accepted.

27S
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L - ~ITATIO~S OF THE INDICATOR

E~-fl is only an approx mate indicator of the dama r~ eqa in st soft area

L- ! r~~C L S .  The sca li ng la~-i for low y ield weapons , Y213, is p ropor ti onal to
ts? letha~ area of a wemo ri in  an infinite plane over wh i ch the population

j; uni form l y distrubuted. ThL law and the Y”~ l aw for high yield weapons

are quite good for damage on U.S. citie s ~-;hi ch are spread out due to their

suburban character. These 1aw~ are poor for Soviet cities which are highly

~ ‘ba n .  In  addi t ion , the ind i ca tor can be us ed by the un soph i s t i ca te d ~o

dre~ far reaching conclusions based on calculations using this gross and V

approximate static indicator . For example , the effect of shel ters and

evacuation of population can be overlooked when using Ct-IT as a criterion

for the sufficiency of a force posture .

ESTIMATE OF UNCERTAINTY IN A MEASURED VALUE OF ThE INDICATOR

The uncertainty in the EMI of a given warhead depends upon the uncertainty
associate d w i th the value  of its yield. Since the yielo of our own weapons 

V

- I is not predictable to better than + 10 percent , Soviet y ie lds  are at least
this uncertain. The uncertainty in the EM T of the total force depends upon

-t I the uncertainty of each element of the force.

J

C)
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SAMPLE USE OF IN DICA [O~ . 1
SOViET P~3PULAT1ON ANU ~ OUSTR~~1 C~ P~ C1TY DESTROYER

$ 

~ 

-

~

— ________—_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - -V 

0 2~~ 4D~ 8C3 I,CCO i200 V

MIE CEUY E~ED -
:

Source Document: Statement of Rep. Thomas J. Downey before the House
V I Subcomittee on International Securi ty and Scientifi c

. - 
Affai rs on the Vladivostok Accord: Implications to
U.S. Security , Arms Control , and Worl d Peace , 94th
Congress, 1st Session , June 24, 25, and July 8, 1975.

DISCUSSION

The author asserts that the Soviets are deterred from a nuclear attack L - f l  V

the U.S. if the U.S. has sufficien ’ inventory of nuclear weapons to destro i
about one-third of the Soviet population and about two-thirds of Seviet

industry . He goes on to state that the entire purpose of —~ur nuclear forces
is to give us absolute assurance that we can achieve destruction at the 4Ou - [-~ r
lp vr~l - In a d d i t i o n , he believes that our objective should not be to r~ .h ne’

- - 
V 

- 
ah i l  ity  to-.-,ard the r i gh t  s ide of the curve ( r egion of d i i i n i s h i n ’  r~ - t u r n ) .

C) }-Ie asserts that this would have literally no effec t iii he s. . -iteqic balance.

277
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( ( ~~~~ ‘V~~Lb ON THE U SE OF THE l N D I C A T U - ~

The a u t h o r  dues not use the proper  s c a l i n g  -Fa ctor:- . for  c a l c u l a t i n g  EM V E

( :- re .; \ 2/ 3 for a l l  y i e l d s ) .  ~-~u r e o v a ~- , the a u t h o r ’ s coed u si on s ar e c -xa~ plrs

V 
o h O , ! a gross i n d e x  of only ap p r ox i ; :~a te epp i  i c ab i  i i  ty to !V00 1 i Ly cat- s be

-I 
1 L - u s e d .  A l thou th e a u t h o r  a s s i g n s  factors to t h e  U . S .  force inven tory  to

er~ ou.i t for v u l n e r a b i l i t y  and losses d u r i n g  p~— n e t r a t i o n  to assess the
ed ’ouacy , he does no t  account  for  the e l f - ac t  of a possible civil  defense
pos t ure . Even rud imenta ry  she l te rs  and s imple  evacua t i en  p l a n s  can a l ter  the
re~ u 1t s  considerably.  As seen from the f i g u r e  bel ow , s u b s t a n t i a l  degradation

in r e t a l i a to ry  c a p a b i l i t y  can r e s u l t  from these  measures.

P O~~L I f A 1 I O N
MJ~ L ION ~

200- — — 200

180 80

S U RV t V O P ~, W? rS-4 OU T S H€ L T E~ V ~~~~~~~~~~~~~ s~ .o
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5 2 0 -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~ S1-4~ irE R c y c r E ~~1~~~~~ 320- - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~

4 
60~~~_ ,_~~~~~~~~~~~~~ ç 60  

- 
~;~~

: - Z ,j- - 
~~~~~~~~~~~~~~~~~~ 

::: i -

- -; ~~ ~~

20 20

L000 2 000 3 000 4 000 5,000 6,000 / .000 6 000 9 ( 0 0  10000
P A N C~ O~ M E G A I O N M A C E  I D E L IV E R $C)

FIct;RE l.-— rife~a-i~ng p V I ~~~~ n t I a :  of f aS iou t  shelter sy ~~~I V I I i  Ifl a~~t~f - 3~~I If l  ~t
T a i I I t : A t ~~ - U f ~~~. n — j f l ( I ’ : : t C I ~ I l 1~n ~~~~~~~ Irl ~ v~~IIt (l- ~ ~It ImV V — V ~ ai ! l - I t !~~~~:~~a r v  S I r —

~-- ‘  ion~ tot ~ t l  Oral tIes ~v-mId b~~ r~~~d IIc~-d ~i r , -~ l ife s av in g  p V - - ~~ -~~ 
of’

V h . ~~~~~. r .  wou ld hp rI - r I - I  - e l . (Source : ~~~~~~ ç~~~~~ V I t  1)ep ~t t  SIll — It I ’ f
d~ ’ -  V V I ~ , ‘ I i I I~~ it ~t II - 5 -

~~~~

Source:  Person al  and F a m i l y  Su rvival , Of fice of Civil Defe-ise, SM 3-l l-A ,
uv :”ner  1966.

in addition, the cnnclusion.s are drawn as i f  the r ecent d i a l o g u e  on
1 i m i  Led a t t a c k s  h a d not  occu rrr -d . They i gnore the fac I: t b3  L U .S .  I 1
- -H o ld  not he s t r u c t u r e d  and erploy ad so t h a t  th e  U .S .  has on ’ y th u  opt  i eu
to r’~t;~l iate against Snliie t ci t i e s  in  th e  even t  deterrence t a i l s .  t he  f ~ct
t h a t  such a U. S. rr t i l  i at ory  cap-i b i i i  y h-es lit  tie c~ - -d i b m  d e t er r en t  v - i l i:e
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j r  the event the Soviets have the capability to attack U.S. forces and

~i~~hold a sufficient reserve force to hold U.S. cities hostage against U.S.
t•~~:rl iation , is completely missed by the author.

ih~ approximate nature of EMT as an incomplete and gross static indicator
of th strategic balance cannot be overen~phasized. It is helpful in a crude
coi~pi~rlson of strategic forces but it cannot be used without other more
deta iled indica tors to draw basic conclusions concerning the adequacy of
U.S. strateg ic forces .

I
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INDICATOR : COUNTER MILITARY POTENTIAL (CMP )

• DESCRIPTION OF IN DICATOR

• C~P is a measure of effecti veness of a nuclear weapon against hard point
targets . It is calculated by I Y i e l d ] 2 ”3 / [ C E P ] 2 . The CMP oF a force is the
SU I i of the CMP of the individual weapons in the force.

S I G N I F I C A N C E  OF INDICATOR

CMP of a nuclear weapon is directly related to its kill probability
~tg~inst a point target of a given hardness. The aggregation of CMP of
individual weapons to obtain an overall force CMP can be used as a rough
comparison of the effectiveness of different forces against an amorphous
hard point target structure . It is , however , only a crude indicator of such
effectiveness , similar in applicability to hard poi nt targets as [MT is to
soft area targets.

LIMITATION S OF INDICATOR

H Since CMP emphasizes accuracy throug h the CCEP]2 term , uncertainties in
accuracy lead to large uncertainties in CMP . It is diffic ult to determine
w ith confidence th~ CEP of one ’ s own systems and nearly impossible to deter~

• nine the accuracy of Sovie t systems . In addition , the emphasis on accuracy
can be misleading. For exa mp le , a strateq ic bomber w ith a qood bomb/nay
system , carrying gravity bombs , will appear to have high ef fectiv eness even
if its penetration cap ability is lim ited. In addition , each bomb dropped
fro m a 8-1 has a theoretical CMP of nearly 700. This i~ ~~rc th~n six tirr~s
the CMP required to destroy a l,000-psi turget with 97 percent probability .
Consequently the lumping together of individual CNPs to obtain an ov~r~ll
force CMP can be mis lea~ ing. It can Ove r’e~ t.i md te th~ ef fec t iveness of a

~trategic force.
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ESTIMATE OF UNC ERTAINTY IN A MEASU RED VALUE OF THE INDICATO R

The uncertainty in CMP of an individual weapon is compounded by ratner
iarg~ uncertainty in both its yield and CEP. For d force , this uncertainty

• is further compounded by the uncertainty associated ~ith individual eler.~ents .
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SAMPLE USE OF INDI CATOR

• T~
]
~O ~~~~~~

/~\5 , 650 ,381
5,000,000 — • 

• •

7fly3 —
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3 000 000 —
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~e E)ocurr ~nt :  Statement of Rep. Robert L. Leggett before the House

• Subconmi ttee on Inte rn~ tinna l Securi ty and Sc ien t i f i c
A f f a i r s , the V 1adiv ~y,tok Accord: Impl icatio n s in LS.
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The aut hor calculates the CMP in the ICBN and SLBM forces of the two sides
during a time frame in which U.S. mi ssiles achi ev~ 0.02-nm CEP due to MARV

while Soviet ICBMs achieve 0.1-nm CEP and their SLBMs have 0.5-nm CEPs. This
result s in a huge U.S. CMP advantage in comparing the strategic ball istic
missile forces of the two sides. He goes on to calculate a fourth genarati~n
force CMP, attributing MARV-like CEPs to Soviet balli stic missiles. 1

~u
concludes that MARV along with possible ASU developments will give both sides
a des tabilizing first stri ke capability . He urges that restraint be
exercised in the MARV program and that limi tations on throw weight and numbers
are less important than qual i tative limitations in SAtT.

COMMENT ON THE USE OF THE INDICATOR

The author succumbs to the most obvious misuse of the CM1~ ~idicator in
drawing his conclusions. The combination of yield and accuracies (primarily
accuracies) result in enough CMP per warhead to destroy two targets of
1,000-psi hardness for U.S. SLRM warheads and to destroy nine such targets
for each ICBM warhead. Since any one warhead is likely to destroy only
one hard target, regardl ess of its high accuracy, the CMP index has littl e
realistic utility in the comparison made by the author. The author uses the
overall ballistic missile force CMP to draw wide ranging conclusions which
miss the central issues. In fact , a responsible case can be made for
pursuing qualitative accuracy improvements in order to ninim ize collatera l
dama ge in limited attacks on milita ry targets. The fact that is most
damaging to the author ’s conclusions, however , ‘is that limi tations in SALT
on accuracy improvements have been found to be completely unverifiable.

24
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SA~ ?LE US E OF INDICATOR
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FIGURE 10 (S) . AVERA GE DELIVERED COUNTER-MILITARY
POTENTIAL (tY IELD } 2f 3 / [ C E P } 2) PER
SYSTEM (N O R M ~~L~?~TD TO A M A X ( M U M  OF
1O~ ’\’.EAPON •

~~ 
~
. 0.9/ FOi~ 1000 p;i TAnGET/W EAPON) (U)

Source Document: SPC Repor t  No. 249 , “Anal ysis of Strategic Bomber
M easures ” , Stanley B. Kottoc k, March 1976.

DISC USS IO N

[H author conp.~res t,H C~’P of v a r io us s trateg ic delivery ve hic les w i t h
i i  I woa pon 1 Oad i ng~ . I ~‘ counts t he (7~ of eaCh m. )1’~ .~omi so that the i~fl~)tIfl t

in addi Lion to Lha~ requir~ d to destroy a 1 ,0O0 -o~ I tir (wi th 97 percent
probuhi li~y ) is not credite d to th t o t a l .  This ass ire~ that credi t  for
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only one target is given to each weapon used against hard point targets. In
a d d i t i o n , he assi gns realistic factors which degrade the effectiveness of
bcm~)ers in relation to that of ballistic missiles by Virtue of the ho;tiher ’s
vulnerability to an SLBM attack and Its chance of loss during penetration
of air de fenses.

COMM ENT ON THE USE OF THE INDICATOR

The author vividly reveals that the use of CMP to portray the ef fe ct iveness
of hea vy bombers against hard point targets tends to overestimate their
uL il ity relative to ICBMs in a counterforce roll. Th is is true even when
realistic factors are taken into account for the degradation of the bomber ’s
delivery role. In fact, this is a reversal of the conventional ~~~ o~ *

bombers as counterforce systems, a role in which they are severely ~imite~
due to the time required to reach the target.

H
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IN D I CA fOR:  1CBM THROW—WE I GH T

DESCRIPTIO N OF IN D I CATO R

The throw-weig ht of an ICE~ is the weight of those devices which are
part of the delivery package at the end of the boost phase of the ballIstic
miss ile. It is the useful wei ght at the end of the boost phase , which
contributes to deliver ing the RVs to selected airn-~oirits at intercontinenta l 

*

range. For MIRVed ICB~’Is it includes the weight of the RVs , pen a ids , bus ,
dispensing mec hanism , gu idance system , and  fuel  for the bus. For single
RV ICBMs and ICBMs with MRVs , it includes the wei ght of the RV or RVs , •

pen a ids , dispensin g mechanism , and guidance system .

SIGNIFICANCE OF INDICATOR

The throw-weight of an ICBM is a general measure of the potential of the

system to deliver usefu l payload or destructive power to intercontinental

ran~~. It is a general measure of the capacity of a system within a given

level of technolog y to be exploited for military purposes.

LIMITATIONS OF INDICATOR

The throw-weight of an ICBI~1 is not a direct indicator of its destructive

potential or mili tary utility . It does not delineate the number of RVs ,

their yield or accuracy , nor does it dicp lay the reliability of the system .

All of these factors are necessary to determine the e lectiveness of the
IC DM in destroying various elements in a target structure (especially Hrd

point targets). Consequentl y, in order to use ICEM throw -weight in an
est imate of system e f fec t i v e ne s s , assumptions must be ~~de co ncern ing t h ’

• technolog ical sophistication of the system ’s guidan ce packaqe, RV reent ry
charac teristics , w~ rh’ad yield-to- we i ght r~ t i n , and re l i~ hi 1 ity (pm -il igh L ,
boost , rreutry ).

?A6
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i C r i M f ~T[ OF TILE UNCERTAI N TY IN A MEASu RED VALUE OF THE INDICATOR

It is estimated that the uncertainty in the value projected for the

thro~ -ieig ht of a Soviet ICBM is ~ percent within years of the

f~rst flight tests.
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S~~~PL~ USE OF 1ED1CATD ~

Source Document: Strateg i: Forces Review , E. C. A l dr i d cje, Jr., OA SD(PAI,E),
January 10 , 1975 , SPC Control uo. 75-162.

ni scussios

The strategic ba flistic r: ssile (1CE ~e an~f sL~~) tr eoc~ anal ysis di sp la yin ’~
force throw-weight versus calendar year , taken f r 2  the source document , was

• used to draw the following conclusions. Th U.S. has stjff~cient force options

(F-I , F- IT, F-l ilA) tii t hi r th~ con s~ruint. s ir ~posed by the VLi ’iivostok accord
t~ia t:

~ No ma jor changes are rej .d7eJ in U.S. strate gic )C C” S  as a
resul t of t ~ ‘i. P f l t

a Th~ U.S . can dd ci~ pl ish I s ~r eqic objectives with forc
in t~ ran o~ 2,100 

— 2 , & :d 5 5! Vs .

— so~:ss  i 0: oq USE OF r isu:•I — WEICH I ISIII C :JO R
[b ~u5 j r t . t ’ ~ a t i i 1 js is  u~’i alo~~~w rt1 d not fr .i ~~ ( l ent for a

r s ~~ nsj h l p  dcc isb n L ~~~r t draw Lb aEov~ conc lusions unles s h~ sub o ti v J y

d iscnvntrd ho irip~r- t i ’ire o~ a S ’ v  j pt i~ ntaq’~ in s~ r I i c :ni ssi Ic or
iqh t . r u~ ~utha r ha~~ d h s  r onchis ion~ on th . following trend
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• un~lyses  ~:h i c ’n reveal offsetting U .S. advantages in number of warhe ads and

F e d  targ1~t counterforce capabi l i ty .

1~’JVt1N T O?~Y WARHEADS
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End FY

While ICBM (or combined ICBM and SLBM) throw-weig ht is a good general

index of potential force capability , it requires assumptions on the level
of technological sophistication in order to draw conclusions regarding the

comparative effect iveness of the opposing strateg ic miss ile forces. Observe

thatthe conclusions drawn from the last two figures are quite sensitive to

assumpt ions about fractionation , accuracy , yield , and rel iabil ity.
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SAT’lPLE USE OF INDICATOR

Source Docurient: Strategic Forces Review , C. C. A idr idg e , Jr., OASB (PA&E),
January 10, 1975 , SPC Control No. 75-162

DISCUSSIO N

The subject sou rc e doc: ij rient did not draw conclusion . fro m the t r c-~d
analyses sh~an above but the data suggests obviou s conclusions. They are : 

— -

o The Sov iets can draw down surv ivi n g U.S. IC~S~ throw—weightto low levels by 1985,

o If the U.S. deploys shel ter based mobile ICEMs , the Sov i ets
can impose the sa me low level of U.S. surviving ICEM t hre ;-

• w;ie ht but they must expend a laree fraction (up to 100
percent) of their ICIM throw-we i Ct to do it compared to a
large Soy pt residual for the case where the U.S. re ta ins
its f ixed lLBi•1 fo rc p .

co:-q-!rr~T ON TFTh USE OF T HC0W - Wi fGH r IsoIC ~ 10:

If one at t r ibutes to the Soviets t i o  t; cbno logical capabi l ity with in the
n xf  d e r a i l  to  O f f O C t i v I l l y attack both fixed and mobile 151/-k , and if one
icr l pL s hrow - w e i g ht as the importa nt measure Of ff 1’ cIIecL V C I I t ~~~~5 of the

• m s  idual Sovi et  ICEThI dun -C l ’ , the conr: 1 us i >os suppor t. a j u t g~ient . to d v -  I 0;)
• and deploy moT h in 15CM- - Such j udgmen -

~ and ;o r ;c  1 us ions ~f io~:l ci, I r v I n - ,
11k i n to  account w h - U : r  or not :  -~ -

-

~~~ _ _  

C)

-



The t rend a n a l y s i s  was based on a Soviet force optimized for
attacking fixed ICBMs (consequently wasteful in attacking
many 300 psi shelters),

~ Afl factors , including interaction effects , were taken into
- account in the attack on fixed ICBMs ,
-• e Realistic values were used for Soviet JCL3 M accuracy and

reliability ,

o The Soviets are judged to have a technol ogy base capabl e
of chang ing the characteristics of the attacking force to

- counter a shelter based mobile deployment 4 n a timely
fashion.

I I

Ii

I!
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ItID IC A T OR : CO~~INED STRATEGIC BALLISTIC MI SSILEA~ D E3O~’ff3E R T HROW-WE iGHT

D SCRIPTION OF INDICATOR

The throw-wei ght/payload combination of the enti re strategic force is

-
• 

often used as an overall measure of the strategic balance . Such calcula-

tions SUm the throw—wei ght of individual ICB~’fr and SLDMs in the force and

add in the equivalent throw-wei ght or payload of each strateg ic bomber. The
• contri bution of strategic bombers to the total is often diminished by

factors which account for the dead weight of nuclear weapons used as bomber
armament and the degradation of the bomber ’s effectiven ess -in penetratin g

air defeises.

- j SIGNIFICANCE OF 1~ DICAT0R - -

•

This indi cator is a gross measure of the potential destructive power o-f

a total fo rce . If a level of technology is assumed , t h ~ effect of this
potentia l can be determined in speci f ic scenarios in w hich particular weapon 4
characterist ics determ ine the outcome of nucl~ a~ e~ sh -tn g~s or inf luence J
perceptions of the strateg ic Hiance.

LIM I T A T I ONS OF I N D I C ATO R

The values assi gned to t h e  in d i c a t o r  can be distorte ! by the contribution
of  s t r a t eg ic bombers . Various authors ~-iill ass ign to bronb er-~ va lcos extend-
ing f rom the total we igh t tt  C bomber can carry in bombay’; and o;I external
mountings to a miniscule fraction of that wei ght , dcpend in -~ upon T h~ au t h or ’s
v i e ~;po int. For exai’ iple , a 8-5? has been $ s~;i gned p /y1 oa it~ t r~ ::: 60,000 lb —

to 5,O0~1 lb in variou s s t tv f le s .  This is o cons’l’;er ;ce of th’~ fact that th~ -
•

~I
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‘ indicator attemp ts to measure two entirely di fferent species of ~,eapon
‘y-t em , ballistic miss iles and strategic bombers , with a cosr~on index. The
different nature of tnese systems, their different roles , and the d fferenc
in the defenses opposing them render such an index d i r  ficult to evaluate an 

-

of uncerta in utility in evaluat ing the strategic balance. rt doss , hot~-~ver~
’

provide a gross measure of the capability of the strategic forces.

ESTIMATE OF THE UNCERTAINT ? IN A MEASURED VALUE OF THE INDICATOR

The uncertainty in a va lue of this indicator is a combination of the
uncertainties in its composite parts . Uncertainty in the thrcw—weh isht and
numbers of ICBMs and SLBMs is relatively low , as is the total lc-i r~ ~a r r y i r y
capacity of stra tegic bombers . The uncertainty in the factors as ’~

;gned t ’

bombers to account for their degraded effectiveness possibly ii ’c~ i cc s
larger errors than those due to other causes.

293
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C ‘ SAMPLE USE OF INDICATOR

Source Document: “How to Look at the Sov iet-American Balance, ” Les Aspin ,
Foreign Policy Magazine , Spring 1976.

f Quote: “But the sim ple fact is that the United States has a commanding
lead of 27 million pounds to 12 million pounds when total missile throw—

- wei ght and maximum bomber payload are combined .”

— CO~ 4ENT ON THE USE OF TF:: INDICATOR

In order to arrive at a 27 million pound throw-wei ght/payload for U.S.
strategic forces , the author would have to assi gn approximately 50,000 lb

- 
- 

of payload to each ‘LS. heavy bomber. This is near its maximum load carrying
capacity . This assigns an effectiveness to such a bomber of about three
times that of an SS—18 or twenty times that of a Minutema n III. Such a~’

• optimisti c view of bomber effectiveness would not be warranted even if each
system had similar survival circumstances and penetration capabilities . The
nature of the bomb/missile loading of a heavy bomber , especial ly one loaded
with short range missiles to attack air defenses , requires a high fraction
of struct ura l (and fuel ) weight to wa rhead wei ght. This virtual attrit ion
directly degrades the bomber ’ s effect iveness and shoul d be accounted for
in the payload assi gned to it . In addition , the U.S. heavy bomber (but not
ballistic missiles ) mus t penetrate thick Soviet defenses which will dimi nish
the bomber payload actually delivered on target. This should also be
sccounted for when l umping bomber pay load in with ballistic missile throw-

• weight
The degradation factors used for heavy bombers are arbitra ry hut

• necessary in ca lcu la t ing values of the indicator. The following figurc

I depict s a result of such a calcula t ion.

29~/
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( Source: FY77 U.S. Defense Budget Perspectives , Donald Rumsfeld , Sec Def,
26 February 1976.

The bomber degradation factors for the above calculation are not known
but presumably they are on the order of .2 to .3 to assign about 10,000 to

- 15 ,000 pounds to a heavy bomber. Disagreement will always exist on val ues
assigned to these factors because their effect dominates the result. Some
realistic factor shoul d be assigned , however, in order that the contribution
due to heavy bombers is not overstated.

29S
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• 1h)ICATOR: COMBINED STRATEG IC FORCE THROW-WEIGHT
BEFORE AND AFTER AN EXCHANGE

D E S C R I P T I O N  O F INDICATOR

This ind icator sums the  s t r a tegic ba llistic missile throw—weight and
bomber payload (with appropriate degradation factors applied) of the stra—
tegic forces before and after a nuclear exchange. It assumes a gi ven level
of technology for the forces of each side by assigning values to the number ,
y i e l d, accura cy , and reli ab il i t y  of weapon systems as well as hardness
values of the targets .

S I G NI F I C A N C E  OF I N D I CA TOR

This indicator is one measure of the residual nuclear capability on both
sides after a nuclear exc hange. It addresses a most extreme possibility ,
that of an a ll-out nuclear exchange , hence is a bounding case for the per—
cept ion of the stability of the strategic balance . If it shows that a side
can alter the balance in its favor by striking first, an incentive for such
action could be perceived by ei ther side , thereby affecting their interna l
decisions. If it reveals that a side can maintain or increase its initial
advantage by attac king fi rst , each s ide could draw conclusions concerning

the possibility of perceptions of the balance being used for polit ical
leverage in contentious foreign policy areas.

L I M I T A T I 0 ~S OF INDICATOR

Since the indicator measures d d in a r nic  p r o c e s s, it is subject to jud ge-
-:a nt~ concerning the values of th~ input parameters . Seldom is there
suf f ic ient unanimity in the descr ipt ion of the t hrn t t  and the vulnerabi l ity
of tho targ’~t structure to provide a ~- es~ lt that is unchallen~;sble on thp

(
~ )
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bas is of the assumptions used and the values assigned to the input parame-
ters . In addition , the results and conclusions drawn therefrom may be quite
sensiti ve to which side strikes fi rs~. Using consistent assumption s ,
however , trends of this indi cator over time along with other indicators
should form a reasonable basis for drawing conclusions regarding a most
conservative characterization of the strateg ic balance.

ESTIMATE OF UNCERTAINTY IN A MEASURED VAL UE OF THE INDICATOR

The uncertainties generated by the assumptions regarding input values
and due to the exchange model itself far exceed the uncertainties associated
with measuring the values for Soviet systems. The former resul t from
subjective judgements , the latter from the process of taking a measurement.
Consequently, little hope exists that the ou~tput of such an exchange calcu-
lation accurately models reality .

_ _ _ _ _ _ _ _ _ _ _  - - - —
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SAMPLE USE OF INDICATO R

•
1

Soviet — U.S. Throw—Weight Differentials
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MID CALENDAR YEAR

~ A R-5z has been ass gn ed an eq I v a l en r  throw _ w e i ght of so .ooo 5~ . 2n d a B-i about
19,000 ISs The SRAM a i r - t n - s ur fa c e m is sil e has a y ield about eq ual to that  of a ?.1u~~t em an
I!! warhead ; h—nrc , f or e~ nr ~ t hree SRA Ms c I r c l e 1  by a bo m ber , t hat h-~ri~hir  is g iv e n a t h row -
5. eS ~~h’ eq uiv ~ leni eq ual to the throw -w e i ght of one i sn i temasi  Ill L.~ ~~~~~~~~ } IS ; : sb ~ a r~ assu me d
to has -i rou - ’ h l y t he y ic T r l  of Mi nuteman 1!; hence , f u r each lav do s ~ rs - n h  r-a r r i . .I by a bo m ber
it is gR..rs ~ h~uw - we1 5 ’ht e q i t v .~knt e q u a l  to  t ’ le  t f l r-l s v - S v e , ’ h I  o~ a Muri u ter ra n 11. h a l e r t
hury h.~ f o rce  i. -: I , Ir~~~l! u he ~a ~,erc e nt  0 t t I~~ ~~~~ I I ’  C I I )  m d  6o 1 r I c - u t  if the B i
ii u v — u I t ry ~~~~;~~r~~~u !  tO III I

~~
r.ur .1Ie p enet ra t ion  f l s  :- ‘r,

4Source Docu nent: “Assuring Stra teg~c Stabi lity in an Era of D~ t en te ,”
Pau l H. Nitze, Foreign Af fa irs , V~Il 5!;, No. 2 ,
Janua ry 1976.
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DISCUSSION

The author reviews the historica l perspecti ve of U.S. nuclear strate gy

and its supporting military posture. He descri bes the U.S. deterrent
posture of the 1960s and early 1970s based upon mutua l assure d destruc t ion

a rd  discusses recent Soviet increases in strategic offensive power and the
impact of an emerging Soviet civil defense program. He questions the j
c lar ity of the U.S. deterrent and urges consideration of a more crucial
test, that of a large-scale nuclear exchange in which one side seeks to
destroy as much of the other side ’s striking power as possible , in order to
leave itsel f in the strongest possible position after the exchange. He
reasons that such a strategy must be taken into account.

COMMENT ON THE USE OF THE INDICATOR

The trend analysis based on the total force throw-weight indicator
reveals that the Soviets are developing not only an inventory advantage but
coul d, with qualitativ e improvements in their forces, reach a position in
which they would be even more advantaged relative to the U.S. by striking
fi rst. Such results are, of course , highly sensitive to the assumed force
characteristics as well as to the manner in which the responding attack is
conducted. A reasonable approach was used by the author. The analysis does
not reveal the whole picture , however , since one’s conclusions might be - —

altered sli ghtly if the trend displayed a similar nature for a U.S. first
strike .

The a u t h o r  does , however , recognize the limitations of such a complex
indicator by observing that:

e If the absolute level of the forces remaining to the weaker side
is high , and if it continues under effective comand and control ,
and is comprised of a number of RVs adequate to threate: a ma j or
portion of the other sides mili tary and U/I target;, co~~~n u e c
effective deterrence exists even if the throw-wei ght at i . ar~un favorable ,

~ Although assumptions have been made in th: und ’rlying d) - a’- .1
ca l culational model , the methods are sel f-consistent c~Thus they reveal a valid trend.
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INDI CATOR: ~U~8ER OF 1\BM M I S S I L E LAU ~CH E R S , ft~[IARS ,
A:-; D PHASED ARRAY RADARS —

LESCR I PT ION OF INL)~CATOR

Each of these indicators is described by a nu~nber assoc iated with visual

evidence of the existence of that p~ rt icular system in a deployed status.

SiG~TFICAr~CE OF THE INDICATOR •

Sin ce the ABM treaty and its Protocol have limited each side to one A3M

site wi th a maximu m of 100 interceptors and six ABM radar complexes , ve ry
little si gnificanc e is attributed to this actual number of such systems

deployed by either sid e. Thi5 is due to the fact that such low level

deployments give nei th3r side a capability for si gn i ficant area or ICBM

launch si te defense.
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INDICATOR: PRODUCT OF POWER AND APERTURE OF AN ABM RADAR AND THE
AVE RAGE V ELOC ITY OF THE INTERCEPTOR TO THE THIRD POWER

DESCRIPTION OF INDICATOR

This indicator is the mathematical product of three physical quantities

associated with an ABM system, the mean radiated power of the radar, the

effective radar antenna cross sectional area , and the average velocity of

the interceptor raised to the third power. That is , PAy
3. It is in units

of watt—meter
2 [ft/sec]

3.

SIGNIF ICANCE OF INDICATOR

The interaction between the characteristics of the AI3M radar and the

interceptor is important in determining the capability of the system. For

a given defended radius and given incoming RV characteristics (i.e., radar

cross-section and ballist ic coefficient) a plot of the power aperture

product against the average velocity of the interceptor to the intercept

point is a strai ght line (for a reasonable range of offensive systems).

This relationship allows one to determine the performance of existing ABM

(and air defense) systems when defending against a gi ven offensive system

as well as the tradeoff in radar/interceptor design parameters when eval-

uating the ABM system against a particular threa ii. It has been observed

that the straight line relationship (against an RV with gi ven radar cross

section and ballist ic coefficient) can be approximated by the fb~ ct ri ,

P1W3 
= const or PA~V

3 approximates the linear relations hip ot ~~~~ with ~‘

over the region of interest for a given incomin g RV. C o i ~5~~~. nt 1y~ th-~
express ion PAV 3 = constant approximates a relationshi -~‘t~-m~-:~ ~OL

arid interceptor wh ich completely determ ines the capaL~ hLy o ; an A E- ~ sy- . t - 1  -:

Plots of this parameter can be used to gauge the effectiv~~ - of f~ e I -
-

system against various offensive systems . 301
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LIMITATIONS OF INDICATOR

The in dicator is a surrogate for an approximation based upon a simpli-

fied model of the AD~’1/offensive system interaction . The model is constrdined
to test the effectiveness of the defense against a single attacker with no

- 
penetration aids . Problems associated with various penetratio n aids , offense

~ind de fense fratricide , batt le space , mult i ple reentry vehicles , maneuvering
reentry vehicles , nuclear effects , reliabili ty , and leakin g are not taken
in to account. In addition , the po,~er of the indicator in determining in an
approximate way the basic capability of an ABN1 system is diminished by the
relative complexity of the model and the resulting calculation s.

- ESTI~ .-\TE OF UNCERTAINTY IN A MEASURE D VALUE OF THE INDICATOR

- Since the model is a simple ap proximation of a real engagement , such
quantities as the average inte rceptor velocity are asserted , not measure d.
Consequently the vast uncertainty introduced by the model far exceeds
uncertain tie s introduced by estim ates of the power aperture product.
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BASEL INE: MINIMUM ENERGY TRA J ECT URIES

DEFENDED RADIUS ~ NM)
Y 1MT

H o 8 _ H = 6 P S II a = 0.01 M~ FLYQUT DISTANCE TO INTERCEPT 51 KIT
- 1600 PSF DELAY TIME 0.25 01 FLYOUT TIME

~~ I O~ 
- PA ~ V ~~ ~~~~~~

‘ 
~

PAv ~~ ~~~~~~~~~~

p.-
0 -

_ _ _ _ _ _ _ _ _ _—  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  — _ _ _

0
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— PA ~~~V
3

L0 = 1~~~~
-
~

2 
-

~ 10~ — a  = 800 PSF - -

~~~io 2
~~ 

-

1 0 -  I 
.- - 

-- - 
—

RANGE = 4800 NMI

1 
0.7

_
R A N G E  = 400 NM) 

—

V — AVERAGE INTERCEPTOR VELOCITY TO INTERCEPr (~<FPS)

FIGURE 3 (U). BALLISTIC MISSILE TERMINAL DEF~~ :~~E SE A RCH
- 

RADAR REQUIREMENT AS A FUI\ICTION OF
INTERCEPTOR VELOCITY (U)

Source Document: Comparison of ABM and ATB M Requirements , SPC report
No. 224, H. Oem , et al , 30 September 1975.
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DIS C U S S I O N

The au thors attempted to determine whether or not a value of PAy 3 could

be used to clearly dist inguish between an AB M system and one which defends

against tactical missiles (ATB~-1). Using the theoretica l plots as shown
(~s ~i~]l as plots u-~in~j actua l offensive system parameters), they displayed

data points for existing defe ns es (Hawk , SA-2 , SA—4, SA- 5, SA-6, SAM- D,
A~GIS/SM-2 , site de fense , MSR/sprint). They concluded that the model did
not reveal the existence of a clear delineatio n between the performance of

an ~BN and ATB~ system.

CON~’!ENT ON THE USE OF THE INDICATOR

The ind icato r is a powerful tool in roughl y determinin g the effectiveness

of an AB~ system against an offensive threat. It did not, however , prove
useful in providin g an abstract measure of a technical boundary between the

performance of an AUM system and an ATBM system . This was because the
• characteristi cs of the offensive system RVs dominate the problem . That is ,

defense systems with limi ted capability (‘ tactical~ ) can intercep t ‘~st rategic
missiles ” i f radar cross-section and the drag coefficient of RVs are high ,

wh ich is true for many currently operational missiles. On the other hand ,
these same defense syste ss have only a limited capability against some

“tactic al missiles ” because -these missiles have RVs w ith low radar cross

sections and low drag coefficients , which is also true of many operational

tactical missiles . Consequentl y, a defense optimized -for the latter threet

- 
J could have a significant ABM capability .

I t
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INDICATOR : NUMBER OF RADARS , INTERCEPTORS, SAMs

DESCRIPTION OF INDICATOR

Each of these indicators Is a quantitat i ve measure of a feature wh ich
contributes to a capability to detect, track , and destroy enemy aircraft.
The number of radars is the number of early warning and ground control inter- - -

cept radars deployed. The number of interceptors is the number of aircraft
with an intercept capability deployed with the air defense forces. The
numb er of SAMs is the number of surface to air missiles associated with the

- number of launchers at deployed SAM sites. It does not incl ude a total
inventory of missiles . 

-

- - 

SIGNIFiCANCE OF INDICATOR

The number of interceptors and radars is a gross measure of the area
defense capability against enemy bombers. It gives a general idea of
whether or not sufficient forces are available to cover likely approach
routes and to protec t territorial reg ions from attack. The number of SAMs
is an indicator of the extent of the point defense capability of the air

• defense forces. The number of missiles and sites located around high value

• targets is an indication of the di fficulty the bomber will encounter in I —

attacking them. The indicators when used together provide a general quan.-
titative measure of the extent of the emphasis a side places on defending
itself ag~’.inst attack by bombers. They are the simplest of indi cators in
this measure , thus easily understood. Thei r shortcomings , however , may not
be as obvious .
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LIMITATIONS OF INDICATOR

None of these indicators , alone or in aggregation , provides a true

• rieasure of the effectiveness of the air defense forces. Qualitative

cha racteristics such as radar and interceptor performance against a specific

penetrat ing target must be eval uated in order to judge the true area defense

capability . Similar qualitative characteristics of the radar-missile corn—
b ination mus t be compared to bomber characteristics in determining the

e ffect iveness of the SAMs in providing point defenses. The amount of
ge’)graphic area to be defended and the number and geographic dispersion of
the targets to be defended are also important parameters of the air defense
problem which are not taken into account by the quanti tative indicator being
addressed. One of the most important aspects of the bomber/air defense
engagement outcome is the effectiveness of electronic countermeasures and
electronic counter countermeasures. The quantitative indicator being dis—
cussed does not, of course, account for this important aspect.

ESTIMATE OF UNCERTAINTY IN A MEASURED VALUE OF THE iNDICATOR

Since each numer ica l component of the overa l l  quant i ty is a sizeable

physical entity , easily recongn izable, each is determinable with relati vely

high precision .
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SAMPLE USE OF INDICATOR

Soviet strategic air defense is by far the most
SOVIE T AIR DEFENS E

I massh’e and expensive in the world, consisting of
I some 55Q,000 troops, more than 5.000 radars for

early warning and ground control intercept , some
2,600 fighter-iiflerceptors, and almost 12,000 stra-
tegic surface-to-air missiles.

The Soviet air defense interceptor force has all-.
weather capability and can intercept targets at
medium or high attitudes. Low intercept capability
is limited and lags behind that of USAF. The latter
deficiency is being corrected to a degree through
the introduction into the inventoty of the Su-15
F’lagon-E, which is credited by US experts with “a
moderately good intercept capability at low alti-
tude.” Ftagon-E, which entered the interceptor
force along with the MiC-25 Foxbat-A in 1975. has
new and more powerful turbojet engines to boost
both speed and range, as wetl as advanced air-to- —

- air missiles coupled to upgraded avionics. The air-
craft is being equipped with a cannon, presumably
to give it a weapon that is less vulnerable to
countermeasures.

Other aircraft of the Soviet stratecic air defense
force include MiG-17 Fresco , MiG-19 Farmer-B /E,
Su-9 Fishpot-B, Yak-28P Firebar. Tu-128P Fiddler,

- 
- - Su-li Fishpot, and Su-15 Flagcri-A and -0.

— I Strategic Anl~ba;i~ ~cSOVIET/US STRATEG IC AEROSPACE I Surtac.- t o Al , t
DEFENSE FORCES, 1972—74 ~~~~ ‘~°“ Mj,,, I., I

Ye .,r USSR US USSR ~j5~ ~~~
:—:---- . i

A lt fi gur ei are Iron’ The Mil.ta.-y Balance (1972—73
• t hroug h 1975—Th •d ,t io ns ). - 

1972 3,000 593 10,000 839 ’ J 4t o asseasi ng th e overall batenc . between SOy i~ t and 1973 2,900 585 10,000 431 -‘ 0
US ~t rat eg tc nu~ l.af c apabiI tt ~ 1, IPIC bomber force , 1974 2,650 532 9, 800 26 o -

~of each side must be a-aal. , ted in re lation to the aero- 1975 2,550 374 12,000 0 ~~ •sp~ c. date r,,. for c .s of t~i, oppon~~ t. Alt hough the US

• h,~lds a Sub,tanbat l,ad In long rang. bomb,’~ , Sov~~t - __________ —

r.~-ospa c e deter,,. forc e, .rc many t~m~ s larg er IhCn • t ncludes both Rcg utaj ’ and Air i- ,tiOfl$l Guard ,~n - t , .
t PIo~~ of the US. b Inc l ude, bot h P~gula r and Army PIal,onal Guard t,n t~~.

_ _ _ _  
_____ 

i-I
I~ clud.C 2t Nike-4-4e rcu te, b~ tl~ rk, and S Bom,rc.B balt,rle,.

d N~h e-.l-iC, - ut~s onl y , t ’373 and 1974 .

915 ha, been cl- ~,i1 dawn by con g ressi onal d,n,al of op erat ng
The US Saf eg uard BUD sylt eni that became operai on~ t In Or ~

“The Soviet Juggernaut Racing Fast~ r than Ever ,”

K i i :  :::: II’ I ::~~:::~ 
:h:~~~:i6~ 
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DISCUSSION

The author cites the superior number of Soviet radars , interceptors ,
and SANs as an exam ple, along with many others of ~uvie t  mili tary superiori ty

ot momen t : ; ~ to~iard m ilitary superiori ty over the United ~Letes in a vas t

ra~-~e of ir .di cators of the military balance.

DISCUSSION OF THE USE OF THE INDICATOR

The author correctly points out that , in assessing the overall balance

between U.S. /Soviet strategic nuclear capabilit ies , the bomber forces of
each side must be evaluated in relation to the air defense forces of the

opponent. He goes on to say that, althou gh the U.S. holds a substantial

lead in long—range bombers , soviet air defense forces are many times larger ~- 
-

than those of the U.S.

Such observations are certainly true but they are based on much too
limited evidence to accurately assess the true balance. The ability of
existing or planned U.S. bomb~ -s to penetrate existing or projected air
defenses must be determine d before this assessment can be made . This requires

a compar ison of the quantitative and qualitative features of the bomber force
in its effectiveness against the quantitative and ~~~litative features of
the opposing air defenses. A simple comparison of the numbers of air

defense components does not give an accurate portrayal of the appropriate

balance. It is , however, a useful indicator when used with other features - -

to portray the balance.
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SN’lPLE USE OF INDICATOR

F1GI.~RC 1.—Unif r 1  SiaP~j,’3ovi&~ ,i ’t r n e r H u t  balance
- I L~~ee .tnoe~ .5, t o t~ ~ — t i i l ~~}

U.S. St~ P L l~tO t~tTY  Suvtt:T SUPERIOKLT r
STI~~ T CGLC C L F . t R

Br,n ,hr-r , ~ t [RV s  I C IIM3 ST C M ~
AL C )~I~ W arhe ~ds SLBM. Air defcnn e

l
~

’S 197 5

Unit ‘4
lJ,n~e4 St3~~s Lj,it vd States Ilet US.
Stjtvs Sovi~l (diftarence Siatvs $o-siet (di fference) chair~ -n

ST~~ 1Er~lC DEW~SlV€

120 . 1~) S~~,0~0 —3i9 . 2~0 3~. itS £-;9.C-CG —574 .900 —3%.~~~
A n j  23 , C i ~) 40Q.C~l’) —375 S59 9-)) 5~3~~~ ._499,~-3’3 —122,153
~~ ‘ / 3 953 0 43 9~3 1. 2t-3 0 +1.2.’) +2 . 750

A ’  I r 93,7 0  100 CC,~) —9 2,,) 23 t Cr .) ICS C)0 —7 ? CCI —70 731)

*8 4  rr~ ule, ” 0 0 (“ ) tC~’) 64 +36 +30
SA I I ch f~ 

li 2 690 8 95’) — 6 loS 3.0 9 5P9 —9 110 —2 9E~.
t O , C~~~ ’~~r 5 I: 1, 113 3. C’~) —2,631 31, 2. 100 — - 7 T h  +3~~ 

-

Source Document: The United States/Soviet Military Balance , John t4.
Collins and John S. Chwat, Library of Congress 4Congressional

DISCUSSION
k

The author uses a compendi um of numerical indi cators to display the

-

- 

- 
overall U.S./Soviet militar y balance. If certain numeri cal quantities
associated with a category of weapon system (classified according to ~~~

show a higher number for the Soviets than the U.S. , he asserts a S - . t

• superiori ty for that category.
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CO~-~~J ; I Of-i THE USE OF THE I ~D! CATOR

The author ;~a kes the fol low ing eb~er -v at i o n re lat ive to the data display -d

Th is country, in conjunction w it h Can ada, ~iin t,~in ed the
~-~rld ’ s me~t comp reh~ns i ve air de fense sys~ei~ in th-
m id-1950s. Ten years later that accumulation has been
cu t  t -~ the Hone. Only 12 dedicated fi qh L-er-iiiterco~.- .ur
s~~ath-ons , h a l f  i n the A~ r Na t i - n a l  G-j a rd t-i i 11 re:’~ i

a fter phaseouts are comp lete . All SA’~ batte ries once
assi gned to the Army A ir Defense Con~nand were inacti vated
in Fy 1974. By way of contrast , the Soviet air d e f en s e
shiel d currently contains 2 ,700 interceptor ai~-~re ft and
12 ,000 SAMs . That agglonieration which is larger tHn oors
at it s apogee , is constantly be i ng im~roved.

Such comparisons are among the poorest possible choices for

dep icting the appropriate U.S./Soviet military balance . The use of the

indicator to directly compare U.S. and Soviet air defense forces is of
questionable validity . In fact , it can ~isle~d. The important criterio n

is one which displays how the opposing bomber/air defense forces interact.
If the U.S. bomber force, cur rent ari d p rojected , can pen~~rit.e curren t arid

projected Soviet air defenses as effective~y as tha Sovi -.t homb~r farcr- can - ,
penetrate U.S. air defenses , a quite differen t perception of the balance

~ I could ensu e. In any event , factors such as ECM and ECCN effect i--coess ,

geographic expanse , topography , loca~ i on of hi gh value point targets , and

qualitati ve charac teris~ics of the bomber , the radars , the i nte rce p tor s and
SA~1s could be as influential in the ot so- -~ of an engaqement as th .~ rn,-i

numbers of bombers and/or air defense components . Consequently, a direct

comparison of the air defenses of each side is of little value.

I —
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INDICATOR: NUMBER OF CIVIL DEFENSE PFRSONNEL

DESCRIPTION OF INDICATOR

This indicator is the number of people actively involved in some aspect
of the civil defense program. For the Soviet Union , the civilian component
is organzied on a compulsory basis among workers in municip al services ,
industry , transportation , coninunications , public safety and heal th, collec—
tive farm personnel , etc. Estimates of 23 to 30 million of these workers
serve in civil defense formations. In addition , an undetermined number of
military personnel serve in the civil defense force. For the U.S., civil
defense is carried out primari ly by state and local emergency preparedness
agencies (law enforcement , fire fighting, and rescue squads , etc.). These
agencies are assisted in the organization and planning activities by 113
National Guard , A rmy Reserve, and other service components , both active
and reserve . Normally, all military forces within CONUS are considered

‘ potentially available to provide assistanc e.

SIGNIFICANCE OF INDICATOR

The number of personnel actively involved in soriie part of civil defense

plann ing is a rough measure of the extent of the side ’s civil preparedness

in case of a nuclear attack. it is an indire ct measure of the possible

scope of plans to protect the population in the event of a nuclear attacH .

As such , it is a crude measure of the perceived importance of c~ v i i  de~en~
in a side ’s overall nuclear posture.
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~- iTAT JflN S OF I~ D I CA T0R

Th~ indicator i -~ a crude and ind i rec t  measure of the scope , of the pl an’;

Vr pro tect ing po;ial ~tion in the event of a nucl iar a t te~ ~
- . It is not at

a~ 1 c ;el y re i-~- t~-J to the ef~t~et i  ye- ness of such ~i~ en s . The ef f tc  t ivenres- ~
o~ the p l an is the true measure of the v lu~ in having air act ive civi l
c ~re nse posture and a deterninen~. of whether or not it can b~ incorpora ted
into the overall r ic lea r  s t r a te gy .

ESTIMATE OF UNC ERTA INTY IN A MEASURED VALU OF THE rNDICA ro~

The value of the indicator can only be estinated within about f 50

percent beca us e of the problem of identifying the act ive parts of  a c i v i l
defense plan , the relat ive priority of these  planning act iv i t i es i n va rio u~
çeographic regi ons , the amount of activity actually carried out , the inertia
associa ted with pier ; which ar-c- seldom exercised .

- 

-

~

3i2~.



r~~~~~-~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~1T .. ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ 
- 

::i ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

SAMPLE USE OF INDI CATO R

Source Document: Soviet Civil Defense , T. K. Jones , Testimony Before the
Panel of the Subcommittee on Investigations , House Armed Services

Committee , 3 Marc h 1976 .
Quote: “The permanent , ful l time staff of the Soviet civil defense

organization now numbers 72,000. In time of crisis , the permanent civi l
defense staff woul d be augmented by the Soviet’ s very large cadre of trained
people with skills needed in the evaluation areas themselves . Massive summer
exercises are conducted by DOSMF which now numbers some 10 million members
and is headed by a Marshal of Aviation , in  June and July 1975, 23,000,000
Soviet youths were in the countrysi de participa ting in rnass T ve “m i l i t ary
sports” games. These games included survival training ., i dentification of
contaminated areas , and determining how to go around or through them in
accordance with safety rules.”

COMMENT ON THE USE OF INDICATOR

The author , during a comprehensive review of Soviet civi l defense plans ,
uses the above information to support a conclusion that. “probably the icost
des i rable and least costly step which coul d be taken to counter the effect~
of the Soviet civil defense preparations woul d be for the U.S. to increas-’
its level of civil defense preparedness. ”

Durin g the course of his testimony , the a u t h o r  cited various deta-is
Soviet civil defense planning. These features touched nearly evcry facet

of society ; from plans to evacuate urban areas to plans to use the laborers
on collective farms to indoctrination of school children in civi l defer.s -

plans. Indeed if such comp rehensive plans are actually in effect , one ~euld
consi der every Soviet citizen to be act ivel y engaged in a civil def use
pro j r.ii;: at one time or another. Other authors , however , use esti rut .e~;

- 
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b i-~e-1 on perce nta q- ~ of  a pa rticular societal sc-~~me rr t  tu ar r i~ u at a va lu e

of the indicator. Dr. Loon Inure has used (te~timorry before same sub-

com :nittee on 2 March 1976) an est ioule of 70 percent of t ho  industrial
c-or ers (23 ~ill ion ) attr ibu t ed tu an active role n c i vil defense forrntion~ .
L~ dues not est ir;a to  nil I tub- partici pation.

Such tab ulat ions onl y  s eove -  to show that the niosber- of Soviet par tici —

p a n t s  in civ i l  d~ 1en-~e p lans  i s su5ject to hu g e var ia t~uns dep~n d i n g up on
ouch author ’s j u d~jc nen t of the scope of the plan itself. Since the

ef fec t i ve nes s  of the plans are not subject to test by the opponen t (nor by
th ? pl anner for that ratter), very little objective information can be
derived from es t i :~a te~ of t he ma gnitude of the nunher of participant s.

31~I L
__________ - -~~~~~~~ - ~~~~

- - - —- - -



- - -  - - - -
~~~

--- 

~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~
-‘
~~~~~~~T~~~~~~

I ~~~~~~~~~~~~

INDICATOR: CIVIL DEFENSE FUNDING

DESCRIPTION OF INDICATOR

C ivil defense funding is the total amount of federa l funds alloca ted

each fiscal year to the organization and adm inistration of civil defense

plans. It is a line i tem in the U.S. defense budget. It does not include
state and local funding for agencies and activities supporting programs
primarily required for natura l disaster preparedness which are also
applicable to nuclear disaster preparedness.

SJG f-UFICANCE OF INDICATOR

Civil defense fund ing is a broad gauge measure of the extent of support

of a civil preparedness program. It provid es an insight into the relative
imiJortance attributed to civil defense compared to competing programs in a

gi ven defense budget. Trends in civil defense funding as a fraction of the

defense bud get are useful in determining any change in attitud e towards the

i m portance of civil defense in a nat ion ’ s strategic posture .

Lil-IIT AT IONS OF INDICATOR

Since the Soviet Union maintains secrecy on its civil defense budget ,
y e  have no firm eviden ce of their civil defense funding . A large cert of it -

is buried In the budgets of municipalities , fa ctories , farms , etc . Est~ i~ c;

based on the U.S. dollar cost of planning and programs which appea r -in tN:

open Soviet literature are plagued w ith the same problems as mention ed ii

the economical ind icators section. They tend to overestimate due to the
dif ferent price struc ture within the Soviet economy . Consequen tly , this is

a poor ind icator to use in comparing U.S. and Soviet civil defense programs.
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Cun~uuriso n of ear  to year iwd inq  of either the L S. or th -~ Sov iut c i v  I
d fv nso pro~ ra- :s , usinq cansi s to ut  methodology , can he usefu l  , hc-uev er , in
d- te~ flh iIiinb t he re la t ive  impor~uince at t r ibuted to c iv il  defense by t h i t

LST II! \ TE flF UNCERTAI NlY IN A MhA SU RED VALU E OF INDICATO R

Due to the l ack of har d evi d ence , estimates of Soviet civil defense
fundi ng are subject to larqe error. It s reasonable to expec t tha t the
estimate can vary by a factor of from the actual value due to errors
in troduced by the methodology .
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Ibi CA TOR: ANNUAL NU~tBER OF R&D NISSILL TEST FIRINGS

DESCRIPTION OF INDICATOR

The indicator is a summation of the nuu~ber of test firings conducted
during a particu lar year for the purpose of research and development of each
riiissile type associated with a category of weapon systems . I t  can be

tabulated in terms of each missile type (e.g., SS-19s) or for the entire
ca tegory (e.g., ICBMs) or for an entire force (ICBM , SLBM , cruise missil es).

S I G N I F I C AN CE OF INDICATOR

The annual number of test firings of a particular type of m issi le is a

measure of the progress that particular missile is making toward operational
deployment status. Radic fl changes in the indicator from year to year can

provide a basis for inferences made about the status of a particular

• technology . The number of R&D test firings of a category can give a general

impression of the scope and pace of force-wide missile development programs .
The num ber of R&D test firings for an entire force loses much o~ its meanin g

due to the loss of detail ii the individual force elemen ts when lumped

together.

LIMIT A TIONS OF INDICATOR

It is difficult to determ ine whether or not a particular test firir.j o

a missile was conducted for basic R&D purposes or for rel iabili t~. de ter : iu~
tion and operat ional training or all of these . In add i t i on , l i t t l e  i s - -~r

about the e f f i c i ency  of Soviet test programs . They traditionally conduct
more test firings than the U.S. on their hu ll is t ic missile;. Consequent ly,

~~~~~~~~
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The indicator is of value , howev er , in  compa r in g the prog ress of a
particular weapon system with that of other wea pon sy:-;tem; previousl y
introduced by that particu lar nation.

ESTIMATE OF UNCERTAI NTY IN A MbAt ’JRED VALUE OF THE INDICATO R

The number of miss i le  test f i r ings can be deter mined w i th  high precision
by national technicai means. It is extre mely diff icult to conduct a flight

test of a bal l istic missi le covor t l y .  Flight tests of c r u i s e  m i ss i l es ,
— however , can be conducted effect ively in covert stag -e s wi th l i t t le or no

full system flight testing before deployment. The uncertainty associated
r w i t h  the numbe r of these flight tests could be large.
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SAMP LE USE CF IN D I C A T O R

lSt ip pI ietl by Departc ~eat ~~

SOViET OFFENSIVE H-ISSu E R&D

I- - - — 
~~~~~1SS.X- 16I • • •• • • ~. •

_______ 1 
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— 
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- _______

scx-ii • • •.
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- (CLassified ver~’ion of slide Is in com mittee files]

As you know and as this slide d emonstrates , we have nionitored
very carefu ll y the movement of the Soviet program. The red line at
the left inc .lictLtes the signing of the SALT I agreements. Subsequent
to the signing of t h e  agreement we see a Soviet research and deve lop—

eat jno g r am of astonishing depth and breadth. This is not to say that
t h e y  dece iv emi us in the a~ i-eeinent- or that the pro~ raui had been
tles~giie d to cuier ge after  the agi-eeinent . Obviousi y,~th~-~e develop—
inents wet -c in the cards years in advance becaus’~ the Soviets have the
suiuc k i i ! I -l 0 leacit -ime proble~ns that we have. But I think it- is fa i r

- 
- to say that ii ìany peop le , part icularl y people in t h e  a t-ms control
. co~utnun itv , have been smu-pt- ised by the strengt h of  tho~~

s 
~ IFIS.

- -  

- Source Document: U.S. - U.S.S.R . Strategic Policies , James R. Schlesinger ,
SecDef , Testimony Before the Subcomm ittee on Arms
Control , International Law and Organization of the
Senate Forei gn Relations Committee , 93rd Congress ,
2nd Session , 4 March 1974.
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C~ -~-~ENT ON THE USE OF THE IND ICATOR

The author uses the Indicator ( i n  much more detail than is usual) to
p - - ;~-ide the public w i th inforiui~t ion concerning the pace of Sov iet ICBM
a~~-elo pments since the signin g of the strategic arms limitation agreements

1772. He d id  not presen t the mater ia l in an alarmist fashion but forth-
r i~~ t-iy expressed aston ishment and su rp r i se at the depth and breadth of the
So-i iet R&D program . This expression could possibly have made more of an
impact and would have been further supported if data had been displayed
w hic h reveal s whether or not the pattern of ICBM tests for the systems -

shown is typical or atypical of previous generation ICUM development
pragranrs . Then an observer could form rational judgments concerning

the und2r lying purpose of the Soviet R&D init iat ives and the appropriate
U.s. response. . 4

4 4
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I~tD ICATOR: ANNUAL RESEARCH AND DEVEL OPM Et4T ExpEr-mITu REs

DESCRIPTION OF INDICATOR

This indicator is the annual dollar or ruble outlay for military
research and development. It includes expenditures for basic laboratory
and theoretical research , system and subsystem development and test ing,
and test and evaluation of prototype and production units.

SIGNIFICANCE OF INDICATOR 
. -

The indicator is a gross measure of the magnitude or scope of a nation ’s
military research , development , test, and evaluation. When one is certain
that it includes expenditures for all RDT&E applied to military systems and
goals , it is a good indicator of the emphasis a nation places on innovation
and search for fundamental breakthroughs which could lead to a military
advantage. This is true if the comparison is made year—to-year for the
same nat ion.

Li~-1ITAT IONS OF INDICATOR

-: For a variety of reasons , this indicator is probably the least meaningfu l
in comparing U.S. and Soviet RDT&E efforts. Determining the real costs of

• - system acquis ition and R&D is difficult enough in the U.S., even when
researchers nominally have unhampered access to detailed data . It is
severa l orders of magnitu de more difficult to establish the costs of

Soviet prog rams , even in rubles ; and converting rubles into U.S . dollars
- t invariabl y introduces new inconsistencies . In addition , the value of the

indicato r even if well known would not provide a measure of ef fectiv- i~ -~
of Soviet RDT&E because the efficiency of their R&D system is not ‘ nc’wn .

3 2 1
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‘ T - .~nsequent 1y, the best that one can hope for is a rough idea of the

str ucture of Soviet  spend ing on RDT&E . The ~
j
~ t that one can learn is

u~~irox imate1 y how burder,~c mE~ Sovie t  RDT~ E ex pendi turr’ s on df - F r s e  are to

t~ -. Soviet economy .

EST Y-~ATE OF UNCERTAINT Y IN A MEASURED VALUE OF THE INDICATO R

Since the bulk of defense-oriented Soviet  R&D is d i rectly su pp or ted
- from the central science bud get , wh ich contains civ ilian ¶~&D funding as

- .,ell , its magnitude can only be guessed . In addition, the Sov iet expendi—
- tures for T&E is an unspecified part of the overal l defense budget .

Consequently, the uncertainty in an estieate of yearly Soviet RDT~IE
expenditure is large.

H
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SAMP LE USE OF I N D I C A TOR

U. S.  A~1D SOVIET [E  Ex~~~;~j 1Tu ~ i.S ~ ~~~~~~ ‘, EARS • 19 6O—i 9i ~

- RLl1~ c’~ s o ~ 1970 ~~~11~,rs ______

- 
4 

- 
)~~5O 19E~5 19Th 197~ ~~~:o 19 5 _ j~~fl

- 

~: !)T&C 
- 

8 . 27  9. 59 8 .7 S  1.32 13.5 15.5 10 .8 U . S

Bfl1~ ocs c f 1973 ru5]s~s

________ 
1I~~0 I~~65 19~ O ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

2.33 3.26 4 . 5 5  5. 76 13. 2 16.9  19 .7  2 2 . 7

-
~ 

. . Source Document: U.S./U.S.S.R. Net Technical Assessment: The R&D Balance ,
- 8. W. Augenste in et al., Rand , December 1974.

DISCUSSION

The author displ ayed estimates of U.S. and Soviet ROT&E expenditures in
- dollars and rubles and as a percentage of the total defense budget. For

“ both countries , the R&D data include nucle ar and Hilitary space outlays as
well as ordinary defense outlays but exclude civil ian space. The U.S.

figures include those procurement fund allocations actually devoted to ~~T&E
• and also t he AEC ’ s mil itary R&D funding.

I
-, I COMMEN T ON TIlE US E OF T HE INDICATOR

The author pointed out the caveats on the valid ity of using expe rditure~
as a means of measuring the effectiveness of the Sovie t  RDT~LE ef fort  g
on to say tha t  in  sp i te  of them , comparisons of IJ.S./Soviet RDT&E exp enditui ~~s ~~

-

I 
- 

are inevitable. He does, however , confine the comparison to t h~ ah~’-11ute — -

I i - - -  32.~ 
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and percentage increases over t ir~e indiv idual l y for th~ U.S. d I i~~ Ssi let
Union . Such comparisons re- ,eal the n~ttu i  e of RDT&E pr yu~ -; b r  each s ide .
F ‘ 1  tue Sovie t  Un io n , the data r~v t-d 1 a SI  cW1~ fun~ i r q  of  k~ D i n~- i tutiuns

~-J~ h con t i nuous  gro~-ith albei t at a d~~ inishing j~ u-.;~~ r~~ e eac h year. This
- c ts  the Soviet philosophy of suppor t ing a stable resnarch and

development effort which is separated orgdn izat iona lly an- i functionally

from production . For the U.S. the data revea l  tha ceu~ trrpa rt U.S. RDT&E

ef for t  fluctuating subject to the vagaries of system production and to the
system-focussed decisions on which it hinges. Such comparisons are useful

and po int out unique features of the different attitudes taken by the U.S
and S-j viet Union in  supporting military RDT&E.

It is worth noting that the authors stop short of comparing U.S. and
Soviet expend itures. They correctly point out that such comparisons are

of little value s ince estimates of ruble/do llar exchange ratios can vary
widely (2.75 to 4. 5 from dif fe rent  sources) .

I s
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IN DICAT OR: NEW SYSTEM INITIAL OPERATIONAL CAPABILITY (b C)

DESCRIPTIO~I OF INDICATOR

— 
The date on which the first unit of a new weapon system is deployed in

-
- the operationa l force is the IOC date for that system. If severa l new

systems of a g iven class, e.g., ICBMs , have lOCs within a certain time span ,

th e data can he d isplayed as the number of new systems introduced during
that period . Depending upon the intended use , the data can be expanded to
include systems over any component of or over the entire strategic force.

SIGNIFICANCE OF INDIC ATO R

The indicator is a direct measure of the pace at which a nation is

modernizing its strategic forces or a component of them . It is an indirect

measure of the efficiency of the RDT&E effort supported by a ration . 
- 

-

LIT-ITAT IONS OF iNDICATOR

The indicator can be mi sleading if the design/procurement philosophies

of the two sides differ radically. For instance if one side desiçns some of

it s forces for multiple missions and the other designs and procures a
d i ff erent  ve hicle for each mission, the latter wil l  show a higher number of
ne~ systems introduced over a genera tion of system life . It can also h~
ni i’~lea cling if one side prefers to modify existing systems to upgrcH
capab ility as opposed to modernizing the force with a cum letely new syst’

I .
~ (J
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E S T I~~ TE IN THE U~1CERi A I N f Y  I~ A N A~L~R ED VALUE OF THE I N D I C A T O R

Since rse~-; systems a t e  dep lov~d towa~d the end of a rather exten ive

end vis ible testi ng phas . t h e  un~o-r~~i inty j r  a measured valu e of this

indica tor is very small. A co ntr ibu~ inD factor to this is the con plete

insensit iv i ty of the measure (in its qanerai usage) to a few months ’ erro r

i n  the actual IOC .

32~
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SAMPLE USE O F INDICAT OR

N UMB ERS OF NEW ST R ATEG IC O F F E N S I V E  SYSTEMS ,

U.S. AND U.S .S.R .,  1960- 1974

U.S. 
_ _ _

Strategic missiles 11 14

Strategic and tactical aircraft 11 14

Air-to-surface missile s 7 6

Surface-to—air missiles 8 9

Source Document: U.S./U.S.S.R. Net Technical Assessment: The R&D Balance ,
B. W. Augenstein , et al ., Rand , December 1974.

DISCUSS ION

The authors display the numbers of major new weapon systells which were

deployed between 1960 and 1974. They comment on the inabilit y of the Soviets

to deploy an appreciably larger number of ne.-i systems than the U.S. over the

period in quest-ion considering the continual increase in annual Soviet RDT&E

expenditures for the same period . They attribute this to a better RDT&E

product ivity for the U.S.

C ( - ~’~EN1 ON THE US E OF THE I N D I C A TOR

The indicator simp ly and v iv id ly disp lays the relat ive pace o~
r- -ode rr i izatiOn of comparab le U.S. and Soviet systems . There i s , however , a

possib ility of being mislead by the choice of time period . If t he  data were

expanded to include the t ime through 1976 (imposs ible for this pirticula~
study ), the four new Soviet ICBMs would be included , giving the Soviets a

327
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sub stanti al 15 to 11 advantage in this force element. If the time perio d

‘..-: -r~ c ha nyc~d to 1970—1976 , the data wou ld show the Soviets ahead four to

:‘e:-o in t~’: sa i -e ir~ees ure . The se nc i t iv i  ty o~ result to c r o t c e  of time

p -n J-d is a si I i  tcn - m n~J of t h i s  i n d i c a t o r .  For time periods reasonably -

chosen , howe ver , i t  is a useful tool for coo~~ri son.

I
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I N D I C A T O R :  PROCUREMENT QUANTITY OF ICBMS , SLBM s , ANt ) STRATEGIC Dri t-~3EkS

DESCRIPTION OF INDICAT— ~N

This indicator is the number of ICB M s , SLBMs , and/or stra~ e -;ic bombers

procured during a spec ified period of time . it is nearly synonymous with
t~

i —
~ number of such sys tems constructed or dep loyed , differing only j n the

t ii~e at wh ich the systems begin to count.

S I G N I F I C A N C E  OF IN DIC AT OR

This indicator is ~ good measure of the pace at w hich a nation is
conducting t he modernization of a particular st rategic force e1erm~n t  or t he

entire strategic force (depend i ng upon the categories of systems included).
Alon g with the number of systems with IOC in a given period , it is a fl~~iSure

of the pace and breadth of such modernization. Given the economic cost

of procur inj such systems , a rapid  pace of modernizati on of a forc ele~-en t

or the entire force can be an indication of the intentions of a r a t i on in

m aint aining or altering the strategic balance.

LfltITAT IONS OF INDICATOR

The indicator can be mislea ding when not used in conjunction w it h 
•

historical precedents for procuring or dep loy ing new we apon systc e~. Th

d ifferences in institutional and budgetary practices of the U.S. and Se

Union can lea d to quite different procurement and dep loyment patterns
uni - lated to a national strateg ic posture or a change in that ~ost .ure .

he cho ice of time period over w hich the data is d isp la y e d  must he c~reft~l11-
chosen in order that distortion s are not introduced . SysN- :i -~ are se ldo m
proe-ired or deployed at constant yearly rates so n m > - i rms i - - - s n- - u ct ua ’ 

-
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signif icantly from aI.le rage ra tes. Ca re must be exercised to capture the
entire procurement/deployment history in the l i fe cyc le  of a particular
s y s L I : i . In addi t ion,  IC LNe and SLhMs are procured in a: -c ants larger than

Nu- ; iber deployed so that normal ma in te n- t un e , trainir - -] , ari d test ing
r~ - i i rcm~nts can be m e t .  Ihese quant i t ies  are d if f ere nt  for ~ich side.
This t -y - -~c lts  in so -i a d i s t o r t i on  in the ind ic a to r  as a c .~ i~ ure of the

s r -a tey ic  ba lance.

UNCE RTAI NF’ f IN A M~~ISLC S~D VALUE OF T PC IND ICAT O R

The procure ment quantit ies of Soviet ICBMs and St~S -C~ are not
h O I - r t W l t f l  precision. The nunber of launchers for such m iss i les  are more

c-~ncise ly determ inable. Over time , however , the number of such missi les
ac ta i l ly  deployed is determ inable w i th  le er uncertainty than the procure—

~nt quant ty . The latter obse rvat ion also appl ies to strategic bombers .

3~ o
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INJICATOR : PROCUREMENT QUANTITY OF JNTERCEPTO I~S Ai~ID SAM s

DESCRIPT ION OF I N D I C A T O R

This indicator is the number of interceptor aircraft and surface-to-air

missiles procu r-~d during a specified period of time . It is aearly synonymous
with the number of such systems constructed or deployed , differing only in

the t ime at which the systems beg in to count.

SIGNIFICANCE OF IM~ I CATOR

Thie indicator is a good measure of the pace at which a nation is conduct-

ing the modernization of its air defenses. Depending upon the magnitude of
the deployment of systems being replaced , it is a measure of the emphasis or
change in emphas is placed upon the importan ce of air defense in a nation ’s

strategic posture .

L IMI TPT I O N S OF INDIC A TOR

The indicator can be mislea ding when not placed in the context of the

extent of the deployed quantities being replaced. Distortions can result

from a poor choice of the ti me period over which the data is displayed .

• ESTIMATE OF UNCERTAI NTY IN A MEASURED VALUE OF THE INDICAT PR

The est imated number of Sov iet interceptors and SANs , especia l ly S~:-t s ,
procured is highly uncerta in due to the possibi l i ty  that these syst-em s cat
be covertly stored in warehouses, sheds , and other nondescript stor n;ri

fac i l i ties.  The number of such systems deployed is subject to less
uncerta inty due to their s ize and l ikely dep loyi: -e r it. pattern;.

33/
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S U ~~4 J ~~A R Y

‘ ASSESSIN C THE ‘ST RATEGIC BAL AN CE t

BY

GERALD T. RUDOLPH

This paper examines the static and dynamic balance of
Strategic Nuclear forces of the W ;/USSR over the decad~ of the
1970s. Six measures of static force potential are arrayed ,
compared , and discussed. On the basis of these important
measures , it is concluded that the Soviet Union will have
reverwed the strategic balance over the ‘70s from a position
of i n f e r i o r i t y  to one of perceptible or corefor table  super iori ty
in all v i t a l  war f i gh t ing  s ta t ic  ind ica to r s .  It is argued
that by the ear ly  ‘B O s , the  Soviets may wc ’l be perceived by
most interested nations as the superior nuclear power .

The Dynamic Balance is examined by selecting those
warfare categories which are not now or will not be mutually
de ter r ed  as the Soviet forces  cont inue  to b u i l d ;  amd , force
exchange calculation results arc used to d i s cun s  the real
m il i t ai y  si g n i f i c a n c e  of the Soviet strategic force bui l dup .

~ 1 From t h i s  examinat ion , it is concluded t h a t  the US may no
longer be able to deter certain counterforce attacks unless
it makes substantial changes in its force posture or unless
SALT can lower force levels to preclude this unstable , future
condition .

Strategy , deterrence , and US force posture implications
are discussed with the conclusion that Soviet strategic
forces , by the ear ly 1980 era , w i l l  pose a serious trilitary
threat to the US for which there may be no credible deterrent .
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ASSESSING THE STRATEGIC BALANCE

A major U.S. national security concern today is the rnomen-
tum of the Soviet s t rategic nuclear  bu i ldup . The dominant  be-
lief in Washington appears to be that  this  bui ldup poses no
danger to the U . S .  nuclear  deterrent  posture . The fear  is tha t
the bui ldup could have serious in te rna t iona l  consequences for
the U.S. and its allies if perceptions of Soviet superiority
should result. Consequently, much attention has focused on how
perceptions of the Strategic Nuclear Balance are formed , what
measures of the balance are relevant , and how much imbalance
the U.S. can accept. A U.S. policy of “essential equivalence ”

- - has been adopted which accepts imbalance in some measures bu t
calls for aggregate equali ty between the superpo\ ~crs.

Unfortunately , there is a wide difference of opinion in
the U. S. Government on the importance of s t ra teg ic  balance
measures; hence , what constitutes equality . There are also
d i f f e r e n c e s  on what  forces are s u f f i c i e n t  for deterrence and
how one assesses deterrent capacity. These differences have had
many importan t resul ts .  For example , a st rong D e f e n s e  Department .
a rgument  fo r  throw weight  l imitat ions at SALT II was r e jec ted
by the Administration . This led to the Vladivostok accords

~~
- 4 . limiting only delivery vehicles. Administration nuclear policy

initiatives are under challenge by the American media and the
Congress. New strategic force programs , proposed as necessary
to maintain “sufficiency ,” are under attack by pressure groups
and even some ‘Defense Oriented ’ Congressmen .

Partly because of these differences of o~ inion over how to
react to the Soviet buildup , the level of American public under-

- ,  standing of the strategic balance is low . There dues seem to be
i 1 zei awareness the Soviets have reached “nuclear parity ’ with the
L U.S., but the combinat ion of d i f f e r i n g  o f f i c i a l  p ronouncemen ts ,

the atmospherics of detente , and the promise of SALT seem to
have had a major impact on public support for increased strategic
spending. Few US Government officials have warned the public of

• serious pending force imbalances and have survived the conse-
querices. Such rhetoric is viewed as being inconsistent with
building the proper atmosphere in whic1~ to pursue the detente
policy , by whatever name .

The time would appear right for institutions which can affect
public opinion in the West to conduct a more penetrating review
of the substantive issues of the Strategic Balance , Deterrence ,
and of public and governmental perceptions of this controversy.
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This paper presents a view representative of an increasing
faction in the American Military Establishment , that the Soviet
buildup not only will provide them a clear , perceptible margin of
superiority from a political impact perspective; but also,will
pose real dangers for the U.S. deterrent posture . By the end of
this decade , unless SALT succeeds in lowering overall force levels ,
or unless U.S. unilateral actions are taken to improve the counter-
force effecti ieness of its strategic forces . the Soviets will
achieve force capabilities tantamount to Strategic Superiority .
For the first time , certain counterforce options will be open to
the Soviets for which the U.S. may have no credible deterrent.
Like it or not, the era of counterforce is approaching. The
level of public awareness of this matter must be raised. Implicit
in this American Military view is the belief that with strong
puolic support for increased U.S. strategic force expenditures ,
detente will be enhanced , not harmed. A strong US commitment
to strategic sufficiency will bring about a Soviet willingness to
substantially reduce mutual force levels to enhance stability . - 

-

This is an assessment of both the static strategic balance
and the real or dynamic balance relating the capability of each
side to execute or to deter attacks across the sp~ctrurn of nuc lear
war.

t i

I. THE PERCEIVED BALANCE: STATIC MEASURE S

No one yet knows how our own or other governments come to fo rm -1
their beliefs about the superpower strategic balance . ~ith fewer
facts , analysis resources , and direct interest , other governments
are bound to have less insight into the true balance than the
superpowers . About the best an interested nation can do in
assessing the balance is to examine force inventories and weapon
capability data available from open source , alliance , or intelli-

~I 
j  

gence sources. Complex computer simulations of superpower force
exchanges arc out of the question for all but the most advanced

I. and concerned countries . However developed , these perceptions
translate into political power for the superpowers.

It is not the purpos~ here to develop this  genera l ly
accepted coupling between military power and po l i t i ca l  and CCOI ) O -

power. It is i n t e re s t i n g  to note , however , tha t  some high
officiaJs in the U.S. Government have publically expressed doubt -

on the role of strategic nuclear forces in the political power
equation . This expressed vi~ w points to the impotence of- the
superpowers to a f f e c t  evei ts among na t ions  over which b otn  h a \  -

~~

o v e r w h e l m i n g  sup e r i o r i t y. This , i t  is argued , dcmon st etc- s th e
r uselessness of strategic forces. Of course , the contrary V I C v

2
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is that what is being evidenced is the balancing effect between
the superpowers and the importance of preventing an imbalance ,
in particular , a U.S. inferiority . The case for the relation-
ship between strategic weapons and political power would be
more obvious were there only one nuclear superpower.

What follows are displays of six of the most common static
indicators of strategic forces taken from data generally acces-
sible to all nations. Values are shown by force component:
bomber s, SLBMs and ICBMs; and by aggregate force capability .
The changing balance is indicated by looking at the 1970 decade
at the beginning , mid-point , and close of the decade . The
projected forces for the end of the decade are those currently
planned by the U.S. including the B-i bomber and TRID1~NT submarine
progra~ns. The Soviet projection assumes compliance with the SAL I
i n t e r i m  agreement and , subsequently, wi th  a SAL II agreement along
the lines of the Vladivostok terms . That is , the Soviets are
assumed to continue the deployment of their latest generation
weapons at about the cur ren t  rate . At the end of the decade,
both US and Soviet projections fall below the proposed treaty
limits of 2400 total and 1320 MIRVed delivery vehicles. An
additional Soviet projection is shown to the right of this 1980
best estimate which represents a maximum Sovic- t deployment pro-
gram if they chose to do so and if no SAL II agreement is reached .
A ratio of advantage is displayed below each comparison. All
values represent the author ’s best estimates. Uncertainty in
present and future capabilities has been examined but is not
presented here.

Delivery Vehicles. Figure 1 displays operational delivery
vehicles : bombers and missile launchers not undergoing modifi-

- 
- 

- cation . Only mutually agreed strategic systems are included .
The new Soviet BACKFIRE bomber is excluded because not all
agree on its strategic role and the Soviets oppose its inclusion .
Forward based and tact ical  nuc lear  weapons are excluded in most
“central system” strategic balance assessments.

The effect of SAL I in halting new Soviet silo construction
• can be seen by the leveling off of del ivery vehicles.  SAL II

limits wil l  be reached near the end of the decade. (SAL II
l imi ts  to ta l  deployed de l i ve ry  vehicles  not j u s t  opera t iona l
ones , shown here) . A reduction in Soviet operational ICfU-~s is

* due to the retrofit program taking current silos o f f - l i n e  to
instalJ new generation ICHMs or to harden silos . The Soviet
ICI3 M lead is offset somewhat by the U.S. bomber advantage ,
ignoring BACKFIRE and Soviet medium bombers.

L ~- —1
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Over ‘-he decade , the Soviets will have doubled their
delivery vehicles compared to a U.S. reduction. In the aggre-
gate , there exists rough parity for this measure now , with a
slight Soviet lead . Given SAL II limits and compliance with
the treaty, delivery vehicles will remain “balanced” by these
d e f i n i t i o n s .

Warheads .  Fi gure  2 displays the warheads on the oper-
ational missi les  of Figure 1 and the bombs and missi les  on
operational bombers. U.S. past and present dominance in this
measure is evident. Earlier U.S. NiRVing gives the U.S. an
ICBM and SLBM warhead lead but Soviet MIRVirLg of ICJ3Ms Captures
the ICB~1 warhead and total missile warhead lead by the end of
the decade .

As w i t h  all static measures , caution must be used in the
interpretation . Warheads reflect the number of targets that can
be attacked. To more closely reflect this target handling
capability , a warheac. measure ought to account for defense
penetration losses. The U.S. advantage at the end of the
decade portrayed here would vanish if bomber penetration losses
through the massive Soviet air defense system were considered .
The static measures used in this paper avoid the additional
complexities imposed by scenario depcnden’ factors such as
defense penetration.

Throw_Weight . The significance of throw weight is that it
shows the potential for future capability of a side ’s existing

* forces. That is , existing throw weight can be fractionated to
provide a greater number of smaller warheads , increasinq the war
fighting capability of a force .

The significance of bomber thr’ ~
- weight , accounting for

over half the U.S. total , is controversial. Many argue that
bomber payload or throw weight is too differen L a measure to
be compared with or added to missile throw weight .

• Accepting the validity of this comparison , Figure 3 shows
that only the U.S. bomber force provides the current tot-al U.S. - :
throw weight margin and minimizes the Soviet margin at the close ‘

of the decade . The Soviet ICBM throw weight advantage , however ,
is large now and approaches 4:1 by the end of the decade . Some
estimates place this ratio as high as 7:1 at the compl& ion of
the current missile deployment program in the early ‘80s.
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Yield.  Raw yield of operational warheads (shown only in
Figure 6) is not a meaningful measure of weapon effectiveness ,
but , Soviet dominance here may influence perceptions. The
huge weapons cairied by the Soviet heavy missiles account fox-
most of this lead now ; but , as their MIRV program progresses ,
raw yield is reduced . This is due both to smaller MIRV war —

heads and to the use of throw weight by the MIRV delivery
system or “bus. ”

EMT. The first of the important measures of war fighting
pe t formance is shown in 2igure 4.  Equiva lent  or E f f e c t i v e
Megatons (EMT) reflects the damage potential of a side ’s weapons
against soft point or area targets. Because the distance from
ground-zero to a point vulnerable to a specified level of
ovcrpressure is proportional to the cube—root of yield , and
because the area affected is proportional to distance squared ,
a two-thirds power of raw yield is used to better describe the
effect of yield on the ground. Stated another way, cquiv ai c~~t
megaton units can be converted to units of damageable area b
multip lying EMT by a constant for each overpr~ ssuee value of
interest.

Again , the importance of the U.S. bomber force is evid- -nt in
balancing the current and projected Soviet lead in this measure.
The rise of Soviet E - ~T as they MIRV , in spite of a raw yield

• decline , reflects the fact that more area can he damaged with
smaller but more numerous weapons than with a fe’4.’ larger ones.
In the aggregate , the current Soviet edge in soft target poten-
tial grows to nearly a 2:1 margin if bomber penetration is
accounted for.

Cr11’. A more complex static measure which combines ~‘capon
delivery accuracy and yield into a single measure of hard eerqct
dani~ge potential is shown in Figure 5. Because nelivery accu-
racy is stated in probabalistic terms , usually Circular Error
Probable (CEP) , a weapon ’s ability to destroy a hare ta rge t is
ma t l -,m a t i c a l i y  f o rmula ted  as a Probabil i ty  of Ki l l  (Pk )  . If the
weapon dependent cores in this Pk equation arc grouped togclh-:r -

a new parameter is formed , herein called Counter P litary Poten—
Liel (CMP) * These weapon - dependent terms arc- : the number of
weapons per target , the yield per weapon , a rel th e c~:~ ~~~~~~ ‘ - e~~~~ Oi’4

ClIP can be thought of as the probability of app l~’.L nI~ a q c v c - u
over-pressure to a target. The other term of the }~~. e1 1 u - : i tion ,
t c l r ( ( - t  hardness , represents the resistance to all nucl~-a r \- - .~~-e:
effects but is usuall y discussed in uni t s  of overpr essur e . 4 - -

The ~~~ of a total  for s o  is simp ly the sue of in iv  eel wC .~ p ( - - .
CMr s , jus t  cc; throw wei gh t or yie ld  are added .
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The CMP measure provides some insi gh t in to  a media and
debating issue : The belief of many that the U.S. lead in war-
heads and delivery accuracy is more than adequate compensation
for the Soviet lead in throw weight and yield. Sc-rae believcc
that this idea was central to the SAL I in te r im a j l  eca:-ent.

The char t  (Fi gure 5) shows approximate  p a r i t y  in r -a s t
and present  :issile C~’-1P w i th  the  U . S .  bomb -a r force providing the
real dominance . Independent of the bomber survival c n c  pene-
tration issue , many feel this  i n t e rp re t a t i on  is mi s l ead ing
because the vital hard tarqc-Ls , missile silos , r~~y L-e empty
by the time bombers arrive . But again , c-cenario hc~ le n d cn t
factors are not accounted for in these static measures. Note
the dramatic rise of Soviet CMP as their ~‘-1lRV program progresses.
They capture  the lead in hard target  po ten t ia l , t hu  second v i t a l
war fighting measure , in spite of U.S. accuracy t e c h n o l ogy
because of their greater n umber of hi gher y ield m u l t i ple war-
heads . Only the US bomber force provides some balance . (The

- I - damage probability values shown will be discw sed later.)

A caution : values of ClIP are extremely sensitive to
accuracy assessments which , themselves , are f ai r i y  u n c e r t a i n .
Some publishi ’~ articles , based on a s imi la r  analys is  conclude
the opposite : CS s u p e r i o r i t y .  This  conclus ion ccae be r eached
by t ak ing  extreme s of the CEP uncertainty range; that is , upper
bounds for  US accuracy (best CEP ) and lower bounds for  Sc—v ict
accu racy (worst  C E P ) .  The disp layed ClIP values  arc based on

-~~ 4 nominal or central value CEP and y ie ld  e s t ima te s .  The US mus t
necessarily keen its true understanding of hard target capa-
bility classified to protect both its own accuracy c a p a b i l i t y

- 
- 

and its estimates of Soviet accuracy .

Other  S ta t ic  ~1easures . There exist  h u n d r e d s  of o the r  fo rce
* parameters  and caj5~~b i li t i e s  which  could be compared when e>:flmin-

ing t ii-~- Strateg ic  Balance . Most of these describe more comolex
technical or force i nteractions which arc not the domain of t he
layman. To list a few of the more important: hc-eher penet r a t ion

* 
capability to include low altitude abiliLy, t e r r a i n  fo l lowing
radar , electronic warfare sophistication , penetration weapons ,
and radar cross section could be compared ; Air Defense ce~ a b i l t y
listing numbers of r clars , surface—to—air missiles , and ii i~ c - i  ( - c [ - t c ’r
aircraft , could be readily compared; ~issile Defense includin i
ABM radars , interceptor missiles , penetration—aid handline
and exotic techniques such as laser-ABM systems could be listed;
Anti— submarine warfare capability could be compar ed in a way that
includes th e doniin~et factors of area search , de p th , Cctive ari d
passive detection capabili ty, submarine quietness , end kifl
weapons such as homing torpedos. T h e re  also e x i s t  im p o r t a n t

11
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- - general measures such as weapon reliability , alert rates ,
vulnerability to electronic warfare and nuclear effects. As
strategic arsenals become more sophisitcated , warning, attack
assessment , command and control , and so called dynamic battle
management capabilities are becoming more important measures

- - of total force capability . Strategic warning, provided by
intelligence systems, can provide the time necessary to increase
alert or at-sea rates. Tactical warning ~rovides the time to
launch ground alert forces and to make the war fighting command
capability more survivable. Attack assessment can provide the
capability to select an appropriate response either before or
after the first strike impacts depending on the degree of .
sensing and data handling capability . Dynamic battle manaoe;aent
includes those capabilities important. for flexible response
options and limited nuclear wars, such as: pre-irnpact missile
retargeting ; launch—undes—attack for ICBMs ; empty-silo information
on enemy missiles to avoid wasting weapons; bomb damage assess-
ment for one ’s own weapons to know if second attack waves are
required; attack damage assessment on one ’s own forces to know
what retaliatory capability still exists. In - ulncrable or
hardened command , control and communication assets such as
airborne or underground command posts , satellite relays , high
data rate communication and computer systems could easily spell
the d i f f e r ence  in a nuclear  engagement.

Most of these f ac to r s  are best treated in a dynamic balance
context where interactions such as bombers vs air defense can
be quantified depending on the scenario being considered .

* Most of these factors are included in the dynamic exchange
results of this paper.

~~ 9rcgate Perc~ption . While there are many other fartors
which need to go into an assessment of the strategic balance ,
these other factors are d i f f i c u li L  to q u a n t i f y and probably
contribute only generally to perceptions of the balance . The
limi ted , but important static measures shown here captL ;c  t i~a
essence of tho changing force balance . Figure 6 summarizes
these measures and adds a 1985 Soviet Best Estimate (SAL II
Consistent) for the purpose of putting the 1980 High Estii- .ata
in })erspect:ive. It can be seen that rough p ir i t y  in s t ra t ( - cu c
d e l i ver y  vehicles exists now and will continue balanced wit a  a
Vl~ div osto .~ acc ord . Exclus ion of BACKFIRE and Soviet cruise
missiles in such an accord will improve the Soviet marg in in
delivery vehicles. Throw weight , the potential for crea tine more
w a r  f i g h t i n g  capability, might be variably perceived dependen t -

-

on one ’ s view of bomber importance . The Soviet ICI3M throw
w eigh t  adv cint : age is ~i mpr eSsiVc and g rowing .  This war fi ;nting
potential is , in fact , being realized as can be seen by t r i o
r i se  in S e’iet warheads , 1 - fl1 , and ‘Pe . These latter meas r i S c - S

arc’ t be st  s i i ep 1e : e - as u r e r i  of m i l it a r y  c a pab i l i t y . These a l l
n’ovc- a h ( , v ) ( - t  a d v an t a g e  if bomber pene t r a t i on  losses are
c I r c - (  IIIflte(1 - (15 •

34~
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Over the decade , the Sovi ets will have moved from a position
of inferiority to a position of at least a perceptiule super—
iority , if not a comfortable margin , in all measures. The

* single exception , operational warheads , temporarily remains a
US advantage until the Soviets complete their ICBM MIRV program .
This measure , too , goes to the Soviets if only half the US
bomber force were perceived ~is being capable of surviving an
attack or of penetrating Soviet air defenses. Soviet SLB -1
NIRVIng will further increase their lead in this measure lh Jnu
early l980s.

A concern over perceptions of Soviet strategic superiority
appears to be well founded , based or. these measures. The only
question is when--not whether. The interpretation favored in
t i l l s  analys is  is that  unless the US acts to improve its capa-
bilities by the early 1980’s, the Soviet Union may well be per-
ceived by most nations as the superior strategic power.

II. STRATEGY, DETERRENCE AND NUCLEAR ENGAG ElI ENTS

The true military significance of the rapidly increasing
Soviet strategic capabili ty cannot be assessed in the realm of
simple static measures. For this , the possible outcomes of likely

- 
— engagements must  be calculated to establish which side could

achir~ve a decisi’~e advantage , or more important, to assess the
impact on deterrence.

Deterrence.  Because US national policy declares deterrence
as the prime objective of strategic forces , the deterrent
value of US forces should be , and is , the yard stick by which
the US m i l i t a r y  measure the real s t r a teg ic  balance . The m i l i t a r y
is not ov er ly concerned with s ta t ic  indica tor  comparisons. - 

-

Nevertheless, serious differences ex ist over wha t con s t itu tes
sufficient deterrence . /

~he premise of deterrence is that a ra t ional  opponent wi l l
-
~ 

I not a t t ack  if the risks of retaliation outweigh the gains of the
a t t a c k .  In its most obvious application , this concept says that
a first striker will be deterred from attacking an opponent’ s
p o p u lat i o n  or u r b a n- i n du s t r ia l  centers  if ho t h i n k s  the opponent
has th- - ca p ab i l i t y  and the will to retaliate on his population . - 

-

Most agree that th is ‘response—in—kind ’ capability is a credible
• deterrent to m-~ssive city attacks. However , for less t h a n  alli

out ci ry at tacl- s, sw im as a large but limited casualty attack on
military forces , does the same threat of a response on Lae first
striker ’s cities still deter? The M i n i m u m  A S S U I I - d  Destruction
school (unaffecti.onateiy referred to as “MAD ”ers) , still prom~ —
nc-nt in US intellectual circles , argucs ”yes. ’ Their p l c U - e  is
that if We in m k c- it clear we will destroy an opponent ’s po~~i I ation

4
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and economic base in response to any and all nuclear attacks on
the US , then a resort to nuclear weapons would be unthinkable .
Further , they argue that the fewer response options the US has ,
the more believable the city response would be to an opponent.
The MADer ’s ideal US force structure would be only a few hundred
survivable warheads matched to the opponent’s city—population

r - structure . In short , the higher the nuclear threshhold , the less
likely the w-r.

At one time , this may have been a reasonable hypothesis
relative to the USSR and it may yet be , relative to the PRC .

* The crux of the issue now is whether anyone , in particular the
Soviets , can believe that a US President would execute a city
response to a lesser level first strike , knowing the USSR has
the capability to respond-in-kind on US cities. Such a response
would be tantamount to committing national suicide . As such , it

— can not be credible. How is it the MAD school believes that the
threat of a US retaliation on Soviet cities will deter an attack
on US cities and yet not admit to the inverse? That is , the
threat of a Soviet r~ta1iation on US cities will deter the US
from attacking Soviet cities , should an engagement begin at a
lower level. Obviously , the MAD school risks all on the premise
that an urban response will prevent all forms of nuclear wars
frcm beginning and therefore no provisions need he made for other
options if that deterrence should fail.

Flexible Response. The military and recent US administra-
tions have recognized this problem and have tried to provide for
more “flexible response ” options. The leterrent concept has
remained the same ; namely , to insure that a US response capa-
bility confronts an opponent with the risk of losses which F
outweigh the potential gains across the entire spectrum of
possible attacks and to insure that these response options are
credible. The application of this principle is not without
difficulties , however. Assessing an opponent ’ s value system to

* arrive at a definition of unacceptable losses at lower levels of
nuclear engagements is far less straightforward than  in an
urban-industrial context. ‘Beyond this probleri , the flexible
response concept poses a difficult dilernm~ .

The deterrent power of a response option depends on its
capacity to inflict unacceptable losses on the opponent. The
credibility of a response option depends on its ability to mini—
mize risks of higher order losses on one ’s self in subsequent
rounds. A credible deterrent option mu st  do both . The dilemma

-
, referred to is that the deterrent power of a response is enhan ced

by escalating to a hi gher level i e r i ) n n s e  than  the initial attack.
This is consistent with the MAD school view . But the credibility
of a response is enhanced in the opposite direction . A lower

-
~ I level response bears no inherent escalatory risks. Finding a

credible deterrent response option for each possible attack across
the spectrum of engagements  depends  on one ’ s ab i l i t y  to b a l a n ce
these two factors .

_______________ — - - 
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A response which in f l ic t s  casualties of the same order of
magnitude as the first strike , and which attacks the same
character of targets as the first strike , is hereafter called
a respons e- in-kind.  To be e f fec t ive , th is  response—in-kind
must inflict unacceptaLle damage to achieve its desired
deterrent power . To he credible , it must not change the char-
acter of the engagement or the level of collateral damage (i.e.
escalate) unless there is no risk in so escalating . Escal&~ioncan be credible if force assymetries ~xist such that the opponentcannot counter-escalate.

I

To demonstrate how this concept of deterrence directly
relates to the significance of the Soviet buildup , Figure- 7
arrays a spectrum of likely engagements in order of escalation .
A fundamental assumption here is that- both superpowers value
population and their economic base as paramount. Thus , esca—
lation is measured in terms of so—called collateral damage :
casualties and econom ic—industrial damage . A wide spectrum of *

scenarios arc contained in each attack category suggesting a
continuum of escalation . For simplicity and conceptual purposes
here , distinct threshholds between attack cat gories are used
to convey the idea that the character of the conflict changes
when a threshhoid is crossed .

Urban I nd u st r i al Attacks. At the top of the spectrum are
the various forms of city related engagements. It is of little
consequence whether the intent of such attacks or responses
is to destroy people , industry , or military targets. Nor is
the number of weapons used of significance , above the few
hundred required to attack each side ’s major urban areas. For
all variants of this class, it is believed that hundreds of
millions of people and enormous amounts of capital plant arc
destroyed , superior Soviet Civil Defense , notwithstanding.
US “assured destruction ” deterrent strategy focused direc~ iy
on cities for the sake of destroying population and industry .
Views differed as to how many weapons were needed and how many
of an opponent ’s cities needed to be threatened for this strategy
to be an effective deterrent , but fifty to five hundred weapons
was the right order of magnitude. Recent policy changes seem to
be moving the US deterren t concept more in line with what is

• believed to he the Soviet-response doctrine for this class of war.
That is, cities and population per se as the retaliatory objective
w i l l  he replaced by selected military , economic , and political

• targets. The objective of this new targeting strategy is to
inh ibi t  the post war  recovery capability of the opponent.
The number of targets and weap sis may increase several fo ld  wi th - -
this strategy and some m a j o r  ur b an  a reas may be avoided if  thea-c
arc no valuable targets. But even though the targeting o b j e c t i v e
changes , cities are still heavily involved and the character of

-: the war remains the same .



— 

- - - ~~~~ T~~~~~
-
~:~~

- 

~T ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I 
--

I — E , .
-. 

•

~~ a~
-
~

- i-

~:

j I N C R L A S I N G  ESCALATION 4 
~~~3 I N C A L A S I N G  I I ~~ fl W D

‘F ~TT~ ~~~~ ~~~ ~ i,

~~~~ 

—

-N 
~~~~ ~~

- 
~~t

$ 
-
~

-j - - -
-;

-- - --

~~~~~~~~~~~

--

~~~~~~~

-- - - if
-~ - ~I

~~~~~~~~ 
°

~~ - -  
. .,. -.

~~ ~~ 
- --

~! 

~~~~~~ - 

£ t  2

—

~ -:~~. --
O N  - ~~~ 

;- ~~~~~

L
—I--

I -~• - -
- - -~~~ I - 

i_~~~~

,-k



_ _ _ _ _ _ _ _ _ _ _ _  

- 
_ _ _ _  

__________
p

l3oth superpowers currently have the requisite number of
weapons , of sufficient soft target potential (EMT) , which
could survive a first strike , to execute a second strike of
this character. With both sides having the capability to first
6trike , this class of war is a current threat; but , because both
sides have a survivable response—in—kind capability , each can
credibly deter the other . The Soviet buildup will not appre-
ciably affect this mutual deterrence. At worst , it may reduce
the US abiliLy to maintain a survivable decerreiit to this cl -us
of war in all three legs of the US triad of bombers , submarines ,
and ICBMs .

Exemplary Attacks. At the opposite end of the spectrum
are the scenarios which involve few , if any , casualties. Here ,
the parties would be demonstrating their resolve to use nuclear
weapons or to attack certain target types. An attacker must —

reckon with the risks of some escalation here , hut a substan-
— t ia l  second s t r ike  escalat ion in e i ther  numbers of warheads ,

casualties , or the character of damage , clearly crosses the
category threshhold ‘nd invites a similar response back. Provided

- 1 the respondent ’s selected targets are of equivalent demonstrative
value as tho~e contemplated for attack by the first s tr i l cer ,
a r e s p o n s e - i n - k i n d  ought to deter this  class of a t t ack . That
is , the first striker ’s perceived advantage in demonstrating must
he traded off against the potential for losses ar1d the n e u t r a —
lizing affect of the opponent’s like response demonstration .
Simice a response—in-kind does not necessarily incur escalatory
risks for the second striker , it is a credible response.

I

With onl y a few weapons involved in this scenario , there is
no weapon survivability at issue ; and , given that both sides
have the capability to execute this class of attack as a first
strike or as a retaliatory respcnse—in—kind , this class of war
is mutually deterred . The Soviet buildup has no appreciable

- - effect on this end of the spectrum .

— Limited_Objective_Attacks. At the next level of escalation
is a broad range of limite~ attack scenarios best J cscr~ bcd l~y
examplc — s. One can cnvisicn a selective nuclear strike on US
aircra~ t carriers in a given theater or wor Jdw i d-: - . Another
objective might be to cut off US m i l i t ar y involvement  iii the
Pacific by attacking bases from Southeast Asia to Hawa ii .

• Attacks on selected transportation or indu~ trial functions are
possible as are attacks on some form of political function such - 

- 
-

as government control capabilities. The range of scenarios is
limitless in theory and the distinction hI-t\-:een theater nucle~~r
war and homeland , or strategic war , becomes less clear for so~-
scenarios. As part of the effort to provide more flexible
response options , th is  category of w a r f a r e  has rece ived  mci -

-

N o  
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attention of late. While not prohibiting first use possibilities ,
the US interest in this class of war is clearly to build the
capability to provide response-in-kind options fo r  any leve l
of pos~iible attack .

At the lower end of the spectrum of these attacks , both
sides ha ve amp le  weapons of a moderate hard or soft target
character. For scenarios involving large eumbers  of hard
target weapons or targets requiring surgical attack with low
yield—hi gh accurac~- weapons , neither side has  much cap a b i l i t y
at present. The Department of Defense has been trying to gain
approval of Congrcss to develop and deploy a greater  number  of
hard target ICBM warheads for this c 1 ass of engagement to better
match the rapid rise of Soviet h-:~rd t arget , ICBM W i~~~- O f l~~~~ . The
US is also w o r k i n g  on the command and control capability features
that this class of war requires , such as more rapid and more
flexible targeting of missiles , rapid pre-inipact first strike
a t t a c k  c h a r a c t e r i z a t i o n, and more survivable communicat ion to
nuc l ea r  forces .

In short , both sides have a limited capacity to engage in
this class of warfare now , and to the extent this threat exists ,
the lower forms are mutu ally de l c rred . The Soviet buildup of
hard target Ic~~-~ weapons poses some nc-ar  term r i sk  tha t  the
US may not be capable of a response-in-kind option , hence may - 

-

lack a credible deterrent. But , the US is working on these needs
and hopefully will have its deterrent in place by the time the
threat seriousl~’ materializes. Further enhancing the credibility
of its deterrent to this class , the US has announced the policy
of “flexible response ” indicating a willingness and i n t en t  to
engage in this class of warfare .

Massive Couri~ er ~ i1itary_A t ta ck s .  A l though  there  is con-
siderable overlap bct\- ;een the h igher  forms of l imited ob jec t ive
attacks and the lower levels of counter military attacks , to the
degree that some would n~e r -  these classes;  it i s  u s e f u l  to
th i n k  of la go scale attacks on military forces separately.
At the upper extreme , an attack on all identifiable military
forces , logistics , military R&D and industrial targets would
involve  h e t t  e s  t h a n  ten thousand  Soviet t a rge t s  and o n e- h a l f
to two-thirds of tha t  number of US targeto. Such an attack is
clear ly u r b a n - i n d u s t r i a l  i-n character and can be deterred as
fo r  othe r c i t y  relat ed wars .

At . the lower ex t reme  of t h i s  ca tegory  i s an attack on the
fewest  bu t  highest value , military targets available——an oppon—

• ent’ s stratn-~~c offeesive forces. This attack involves some
1500 to 2000  t a rge t s , most of which are extremel y ha rd or presumed
i n v u l ner able , in the e a s t 2  of submar ines .  Between these extremes ,
a set of re asonabl y remote , or ru ra l , m i l i t a r y  targets  can be
i d e n t i f i e d  w h i c h  i f  des t royed , \N’ — ) u l d  severely impair a side ’s

- - 
m i l i t a r y  power w h i l e  m i n i m i z i n g  collateral damage. For examp le ,
excl ud ing  lowe r value m i l i t a r y  R&D , industrial , and sep~~e ’ t .

H-
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targets such as transportation; and , excluding hi gh value
mil i t a ry  ta rgets  in urban areas such as s t ra tegic de fense ,
nuclear stores , and some general purpose forces; there s t i l l
c-x~~st s  a low c o l l a ter a l  damage , high m i l i t a r y  value t a rge t  set

t - 
un t h e  order of 2000 — 3000  Sovie t  and 1000 or so US t a rget s .
These shal l .  ho r e f e r red  to as Other M i l i t a r y  Targe ts  (OMr ) to
d ist i n g u i s h  them f r o m  s t r a t eg i c  o f f e n s i v e  f o r c e s .  These are
g e n e r a l l y  s o f t  or EMT t a rge t s .

One can hypothesize low collateral damage attacks on
strategic offensive forces only, OMT targets only, or combinations
of both. Because both sides have the requisite number of ENT
weapons t.o first strike the opponents ONT target. structure , or

— to respon-~ in kind to this attack if strategic offensive forces
are not attacked , this category of counter military war i-~
mutually deterred as a first strike . As will be shown , the
ONT a t t ack  poses more danger as fo l low—up t h r ea t .  At the
upper en d of th is  counter military spectrum , a simultaneous
a t tack on both strategic offensive and OMT is also possible.
But  the key to the E~ ccess of this simultaneous attack resides
in the f i r s t  striker ’s ability to draw down the opponent’s
strategic weapons to the point where a response- i n - k i n d  would
not be possible. Thus , these low casualty , counter military
at tacks a l l  hinge on the degree to which strateg ic forces are
vulnerable .

• 
. . . • . -The impact of the Soviet buildup on this one specific

attack class is the crucial issue in comprehending the real
— 

- 
mil i t a ry  changes in the strategic balance .

Casual t ies. In all nuclear war  pl~i nn i n g ,  the re is sub—
st a n tia l  u n c e r t a i n t y  regarding collater 1 damage.  The u n c e r t a i n t y
~n fat a l i t i e s  for s t ra tegic  force a t tacks  are pa r t i cu la r ly  con—
troversia l  because th is af f e cts t he concept of bow to deter
these attacks and it a f f e c t s  the be l ievabi l i ty  tha t  these a t t acks
might be at tempted in the fit.~t place. Fatality estimates for
at tacks on US s t r a teg i c  forces range f rom as low as 200 , 000
prompt dea ths  for ICB!’~ onli: a t tacks  to twenty  m i l l i o n  f o r
at tacks on all strategic forces and command and control  
fac tors  con t r ibu te  to th is  unce r ta in ty  such as what  targets are
attacked , how many and what k ind of weanons are used , air versus
ground burs t , weather , and a long l is t  of unknown e f f ect s  such
as ozon e dep letion . Current  best e sL u ~ Ites fo i  a t tacks on the
US are in seven m i l l i o n  fatality range . At under one m i l l i o n
fa tali t ies, a strategic force attack may l ook a t t r a c t i v e  to ~ i

f i r s t  s t r i k e r  in that  the l ike ly  losses to be incurred ~rorn a
response—in—kind  to his  s tr ike might lao worth the gaii i s  made by
a t t ack ing .  At 2D million or more fatalities , the a~ t a c k
approaches an ur a a- i n d ust r i a l  character and the  r i sk  of a l A - ~~ Lou

t 

- - -

20

~ 

— . - — --



~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~

urban response becomes great. There are those who choose to
believe that  casual t ies  would be hi g h , in sp ite of the estimates ,
because the - continuing applicability of a city retaliation-—
“ assu red destruct ion ” doterrent  concept — — w o u l d  r equi re  a less
costly strategic posture . This paper places the stratecic
force a t tack at the lowest end of the coun te r fo rce  spectrum
based on current  best es t imates  and on the belief that if such
an attack were contemplated , great care would be taken to

4 minimize  f a t a l i t i e s  to lessen the r isK of re ta l ia tory  losses.

Counterforce Capability_Requirements. Even a cursory
look at Figures 2 and 3 shows that both  the US and USSR have
only a marg inal capabi l i ty to a t tack  s t r a t eg i c  forces at present.
The d amage erahability (Pd) values displayed beneath each
column of Figure 5 represent the amount of damage tha t  could
be done to an opponent’s silos if all the CMP in each force
element could he evenly applied to all silos; e . g . ,  a Pd of . 8
indicates  tha t  80 percent of all Sov ie t  silos would be “ k i l l e d ”
by US bombers. This Pd calculation assumes that the CMP in each
f orce element can be opt - mally and evenl y app ’ i ed to oil silos.  - 

-

It accounts for weapon yield and accuracy as well as silo hardness ,
but neg lects vital facto~m; such as reliability , conimand and
control , d e f e n se penet r a t . i  on , and fr ~ t r i c ide  e f fect s between
weao~u m .  These Pd va lues  are  s t i l l  s tat i c  measures  in the sense
that they neglect the r e-a] world dynamics , but they arc  u s e f u l
t rend ind ica to rs .  The r ise  in aggregate  Sovi -L Pd ( . 6 8  to . 9 3)
and the fall of US Pd (.87 to . 7 9)  r e f l e c ts  the fact that Soviet
silos are being hardened faster than US CMP is r i s ing  but  Soviet -

CMP is r i s ing  fas te r  than  US silos arc being hardened .

With some 1,300 US and 1,700 Soviet strategic offensive
force targets , most of which toauire hard t~arcet wc-n:-ons , the
Soviets have only m a r g i n a l l y enough hard t~~~ia ic - t  weapons  a
present , accounting for reliability (less than 1 p r tar-ca t at
.85 rel iab i l i ty) - Even the i r  to ta l  force aggregate damage
cap abi l i ty  would pern i t 3~ percent surviv ai ol US s i los at preseni.
The US has about the  same r e l i a b l e  ICl~ 1 w a r h e a d  to a s q e t  ratio
now (less than 1 per t 1. i t~ e- t ) . Al t lu- u cla th e U~ r’~rrentl v has
three  time s the hard tareet p otenti al , mostly I it  r based , US
f i r s t  s t r i ke  c a p a b i l i t y  is about t a -  same ft ~~~~~ - . 3 ) .  Bombers
cannot  be considered good first si n i k e  weapons  I l - a caus e  of th - -

long w a r n i n g  t imes .  SLHP warheads are m e  f t i c ie n t  in a hard
t ar g e t .  role because of Li i i -  r low y i e l d  at auc u r . t ci e s .

By the end of the decade , however , t u ì n  S o v i e t s  w i ]  1 have
s u ff i ci en L  warheads  (be t t e r  than  3 per t a rg e t  r e l i a b l e  and
ava i lab l& to a t tack  s t ra tegic  forces  and t he  ~i c ; q r i - I ~~l t ( ’  (lanliq (’
probab i l i ty  is approaching dangerous  levels  t oe the US (Pd
ICI3 M = . 93 )  . The US first strike t hseat ‘ 0 the h o v u- t  s w i l l  c a t

C)
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have increased appreciably (still about one reliable warhead per
target  and Pd ICI3N .4) . Subsequently, silos wi l l  be showa to
ho more survivable than  these s t a t i c  ca lcu la t io r s show .
The point here is tha t , a l though ne i the r  side has a s t r a te g i c
force attack c a p a b i l i t y  yet , the Soviet forces  are moving in
that direction and will achieve capabilities by the end of the
decade which should cause the US to c a r e f u l ly examine i ts
abil i ty to deter th i s  form of engagement .  The US forces wi l l
pose no more of a first strike threat to the Soviets by then
than  they do now .

I I I .  THE DYNAMIC BALAN CE: FORCE EXCHANGES

There are many possible a t t a ck  scenar ios  i nvo lv ing  a wide
range  of va r iab les  such as a l e r t  rates and weapon cn p oy s ent s .
To focus  on the major factors of the dynamic counterforce balance ,
a set of l i m i t i n g  cases will  be examined using the same at t a ca
scenar io  ove r the decade.  Weapon capabi l i t ies  acid numbers , and
target hardness and numbers , vary over the decade consistent
with actual or projected capability . A US conservative view
will initially be adopted as the proper way the US m u s t  ana l yze
its deterrent posture .

A t t a c k  Scenario.  Consider a surprise Soviet attack on US
strat~ gT~ offensive

’
~~orces: bombers , ICBMs , SLBMs in port , and

¶ command and control  f a c i l i t i e s. The l i m i t i n g  case is a max im um
at tack in which  the Soviets set aside a reserve force for
U r b a n - I n d u s t r i a l  dete  crc - c e but attack wi th  a l l  r e m a i n i n g  —

weapons. A surprise attack,under US conservat ive  assum p t ions ,
means tha t  no advance  w a r n i n g  occurs s u f f i c i e n t  t inc rease
bomber aler t  ra tes  or to deploy more s u b m a rin e s  out  to sea;
but , t ac t i ca l  w a r n i n g  of the a t t ack  from radar and sate1li~ c
sensors does p e-rmi . t the al e r t  bomber force  to escape. r f j 1~~ US ,
then , is assumed to be a t  a nonual  a ler t  s t a t u s .  The f i rs t
s t r i k e r  would o b v io usl y  be at a genera ted  a l e r t  st atu s .  The
s tanda rd scenario h~- s enemy SLBMs a t t a c k i n g  US bomber U-1 ses
because these are  s o f t  t a r g e t s  suited to SLBM weapons and ue-a .  - ;e-

w a r n i n g  time- can be min imized  by l a u n c h i ng  close to US shores .
Even wi th  tI i t :  most se-vera  SLB~-1 t h r e a t , ana l yses show that a

— s u b s t a n t i a l  f ra c t i o n  of th e-  bomber alert forcc sir . u~~C~~ ~. . Th i s H
a na l y si  s assumes t hat  ten minutes  or so of w a r n  sq tUflL - h e r m i t s
a l l  the a l e rt ,  for ce to escape. (in a coordinated attack ici
wh i ch SLBMS and L CBM s a re  timed to a r r ive  togeth-a r , more bL 
escape due to the  longer  w ar n i ng  t imes p rovi  ded lay t h e  IcE:- l
f l i g h t  t i m e s .)  On w a r n i n g ,  it  is assumed the  l a c e t a - s are aija- -
mat icall y launched their specific t a r q c - 1 destinat ann to aw a i t
th e selectiOn of an overall response decision . SLU Is i i  port , i - 

4
atta (-krd , are assumed Er l ied as are non—alert U- - :- - ;  s .  fl a
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cases considered , both sides preserve an assured destruct ion
ci ty  reserve as a f i rs t  ur i o r ity , in order to prevent  esca la t ion
above the counter foroc- t h r e - sh h c - l d .  A major assumption is that
sufficient command and control remains to execute the options
desired by both sides.

For this attack aenario , the US must make two key decisions
in determining its response. First , what response option pro-
vides the best US outcome , i.e., limits US damage while inflict-
ing hopefully unacceat cd-ic- losses on the opponent yet holding —

the conflict to the lowest possible ~ovol. If good options
exist for the US , these ought  to provide credible  deterrence
in the first placa . Second , does the 1CU1 force noed to he
launched prior to the attack arrival or can it be permitted to
ride—out the attack . T~ need to l a u n c h - o n — w a r n i n g  (or more
precisely — to launch before impan t  after attack assessment
confirms a large attack on US silos) removes substantial US
flexibility because-: it forces a pre—programrned response , cuts - -

short the decision time , and requires a decision under severe
unc

~-r t a i ntV . hamely, there would be uncer tai  ty about  the
enemy ’s intent , uncertain knowledqo of US losses , and uncertainty
in wh at  enemy forces remain .  A need to l aunch-on-warn ing  does
not help the ca n s e  of s t a b il i t y  in crisis situations .

If a response in volving predominantly sof t  targets  is
selected , a lauach—on-warninq is not mandatory .- SLI3M
weapons , assumed invulnerable , can handle most EMI or soft
target responses, assuming that SLBM -forces can be commanded .
If a hard t a r y e t  option is selected , a i rborne  bombers provide
a measure of capability if the response is not time critical.
If  the response involves t ime critical hard targets , such as
si los , or if SLEMs are not assumed corarnandablo , then a decision
to launch the- ICBMs on warning will depend on the degree to which
expected ICBM losses affect the response. To h i g h l i g h t  this
decision , both the launch-on-warning and the ride—out option
resul ts  wil l  be shown in these exchange ca lcu la t ions .

The resul ts  of t h e e US c o u n t e r f o r c e  response  options will
be shown . As previously discussed , countcrforce responses are
the only credible d e t e r r e n t  s. Esca la t ion  to an u r b a n — i n d u s t r i a l
war  r i sks  a l ike response on US cities. Lower forms of responses
are not able to in~ lict losses on tue  opponent of the same order
as the f i rs t  strike without involving an escalat ion in the level
of casualties. Of the three response options , two are limiting
cases: (1) a maximum US response—in-hi tid on Soviet strategic
forces ;  and ( 2 )  a r e sponse  on a l l  Soviet  -dPI . The third option ,
a combined response on n t r a t e k l a  c and O~Y~ f o r ce s  would at best
be L i t  - sum of  these t w o  l i m i t i n g  cases were  en o u gh  weapons
av a i l a b l e .  W i t h  liiu i t - - . 1 w & - ì p o n s , the  combined response r es u l t s

2 3  
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in less s t ra tegic  force and OMI’ damage than the l i m i t i n g  cases ,
the degree of damage dependent on which  t a rge t  class receives
the most weapons.  Only one of the many p e r m u t a t i o n s  of t his
t h i r d  option wi l l  be shown : a response which  alloca tes  80?- of
t he  required weapons to the OMT target structure; and the
remaining weapons , over and above the Urban—Industrial reserve ,
are used to a t t a c k  s t r a t eg i c  forces .  This option can either:
(1) withhold OMT weapons to (a) deter OMT escalation b1 the
opponent or (b) provide the flexibility for the US to e s c a l a te-
to OMT at a subsequent stage ; or (2) it can e s ca l a t e  immedia te ly
by s imul taneously  responding on both OMT and s t r a teg ic  o f f e n s i v e
forces. This third option approaches an optimum or best  response ,
hence it represents a most likely US response .

S t p
~

ic- Force Attack . Figure 8 displays the exchange

I - results for a maximum Soviet attack on US strategic forces for
th ree poi nts over the decade (s t ra ight  l ine i n t e rp ola t i o n
between these po in t s)  . The top figures show the first striker ’ s
component and total warheads and his  a l loca t ion  to the ~~~~~~~
force or reserves. Below are the US total and component wocuons ,
losses , a l loca t ion  to reserve , and a v a i lab i l i t y  for  response.
The two limiting counterforce response options , and the repre-
s e n t a t i v e  most l ike ly  response are a r rayed  below s h o w i n g :  the
US weapons used and delivered to target , and the f i n a l  ba lance
for both sides at. the completion of the first round — first and
second s t r i k e .  Damage , e i t he r  i n f l i c t e d  or capable  of b~~In q
i n fl i c t e d  subsequen t l y ,  is disp layed for each response option
in terms of percent of the target structure destroyed . Equal
percentages do not reflect the same number of targets destroyed
since the t a rge t  sets are asymmetr ic .

H -j A basic assumption of the 2nd strike response is that-. the
opponerd rides out the attack . This assumption is reasonable
for these scenarios because of the assumed intent to minimiz e-
collateral damage. Although a maximum Soviet attack , as postu—
lat e c  here , is no L an e f f i c i e n t  a t t a ck  in the sense of ach~ e-’.un ~j
the most damage for the fewest weapons used; it is a proper
attack to consider from a US conservative view because it repre-
sents the worst the first striker could do to US s t r a t e g i c  fo rce- s .  -

A lesser Soviet attack will he subsequent ly d iscussed .

From the to ta l  operat ional  (on-line) weapon inventory , th e
top line of Figure 8a , the Soviets set aside an urban—industrial
reserve force  as shown . Ea r ly  in the decade , weapons fr -o all
three force components must be reserved because there are in-
s u f f ic i e n t SLBM weapons  — t he  leas t  vu lne rab l e .  At the  close of j
the decade , no ICRM s a re  requi red  for  t he  urhan— industri -ii reserve.
It  is assumed t hat  Soviet bombers would not be used in Ui-: - fJ!st
strike because the long flight times provide w a r n i n g  of a t t  a e k .

24 35~
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The re is a possible bomber threat , not addressed in this ana-
lysis , that sufficient numbers of Soviet bombers could penetrate
the l imited US a i r  defense  system . UN DETECTE D — to attack US
bombers and command and control aircraft on the ground .

On—line but not ready forces, such as SLBMS in port and non-
• a l e r t  bomber s, are considered unavailable for attack or res -rve

for both sides. About one hundred SLBM warheads are used to
atL ack  US bombe r base-s and SLBMs in pe r t .  The rest of the- Ot t a Ck

— is conducted using Soviet ICBNs ; in effect , the  first strike
is an ICBM duel—Soviet ICBMs vs US ICBNs . Through mid-decade ,
there are insufficient reliable attacking ICB~4 warheads to cover
all US targets; but by the end of the decade , there are enough
Soviet RV5 for more than one weapon per target.

Fra t r i c i de. Recent analyses have she- -rn t ha t  m u l t i p le
weapon attacKs on a single target and nearly simultaneous

— a t t a cks  on an en t i r e  miss i le  f ie ld  are next to impossible to
execute without causing a fratricide effect: one weapon d e s t r o y --
ing ano the r  or k n o c k i n g  it off course. About the best that can

- - be done is to place two weapons (RV5) on a targe t in a p a r t i cu l a r
way so as to compound the damage p r o b a b i l i t y, w h i l e  m i n i - - i c i n g
f ratricide. Assuming an opponent has a 2 RV per target c~~~a-

- bility gives him credit for very sophisticated command and control , -

t ime  on t a rge t  control , r e l i a b i l i t y  make up or re t~~r~j e L in c~ sys(o ::. ,
• 

- 
and other d i f f i c u l t  technica l  c a pab i l i t i e s .  But , f r o m  a US
conserva t ive  posi t ion , the 2 RV c a p a b i lit y  is the n e c e s sa ry  s a fe
assumpt ~ oa. ‘~he r e is no known techni cal reason to preclude
such a Soviet  capab i l i ty. A f t e r  ach iev ing  a 2 r e l iab le  -.-;c �apons
per target attack capability late in the decade , the remainder

4 of the Soviet ICBN force is held in reserve for other stratccj ics
such as a counterforce ONT attack . No SLBM we-~ pons arc- as-sue-ed
used in the f i r s t  s t r ike  on US silos because not enough are
avai lable  th rough  mid-decade and because  none are i iecdoJ l at e r .

P in—Down . There is an often discuss pin—~ -o- .’; st’- o t
involving SLT3M s in w h i c h  US ICBM s al-c p r e v e n t ed  from l a u n e h i n q
pr ior  to t he a rr ival  of the ma in  at L a c k  by de toa~-t i n q  SL5 .
warhead s such that US missiles would be destroyed on li ft- - cui
or fly-out if they w r e  tQ be launched  on e- rni:-- e - . This ~~t t  ~~~~~

s t ra tegy is con .~ide reci here in t i -t a t  on l y the r c s t i~~ts o~ t he - -
r i de—out  respor ses would be va l id  iL the p in — d o ~- - t is L ( - O . e .-t n i e
used.

US losses , s u r v i v o r s, reserve a l l o c at i on s , and w~-a -en s
• nva i 1abl-~ for  response are given in Fir ure 9b . If  al l  CiP-~s

were launched  on w a r n i n g ,  t -t o number  sb wn as lost  to L - to  I ii st.
s t r i k e  is added back to those shown as a v a i l a b l e  l e e  t1c ’ :csp - :Is - -

C
2 6  360
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The US assured destruction reserve requires the use of most of
the a le rL  bomber force early in the decade. Of course , for either
side , if the r~umb er of r~~scrve weapons r equ i r ed  is perceived to
be different from the  500 or so dep ic ted here , these reserve
allocations would change . About tis- same number of US SLBM
weapons are used to attack Soviet subs in port and bomber bases
for the Strategic Force response options.

ONT R esp on se - . If the US rode out the maximum attack and
chose Lu resoo c-n ht -v i et  ONT onl y ,  Figure 9c shows that an
increas~ ng amoun t of damage could be done to the Soviets through
mid-decade , whereas  the Soviets would not be able to subsôquentl y
damage US O:-~T, having used al l  ava i l ab le  wea~ -ens a t t ack ing
strategic force -s . Be - cause US Bomber a le r t  r a tes  were ac tua l ly
higher  early in the decade than  shown he re , the actual OMT
damage potent ia l  would have been closer to 5’) c.~ (vs 30%) for thepostula ted  2 4 0 0  O~-~T t a rge t  se t .  liv e-n  thou gh a US OMT response
would be escalatory , it meets the credible  dete r rence  c r i t e r i a
01 i n fl~i c t in g  unacr seLt ab le  damage whi le  m i m im i z i n q  r i sk s  of counter
escalation because tb : -  Sovie ts  would  not have- the c a p a b i l i t y  to . —

respond-in—kind . Onl y an Urban—Industrial response is available
to thorn but at the risk of similar US subsequent response . It
is not reasonable to bel ieve t h a t  the loss of most of the Soviet
OMi is wor th  the ga ins  of this  f i r s t  s t r i k e . The onl real
Soviet gain would be the destruction of half the US strateg ic
forces and a leveling out of the warhead  ba lance  if the US used
the OPT response . In f a c t , if the US did not actually retaliate
on Soviet ONT bu t  onl y held t h e i r  Gf-k hostage , the US would be in
a better position after the attack than  b e f o r e , exc luding  of
course , the f a t a l i t y  c or si d e r a t i o n s .  The re fo r e , i t  is reasonable
to argue tha t , prior to the end of the decade , a US OMT response
alone o i g) i t  to de ter  this  m a x i m u m  s t r a t eg i.c fo rce  a t t a c k .  If
the  US were to lau sc~~-oe-e-: r n i nq ,  al Lhough not required for
d°terrence , the Soviet ~flj losses would increase.

The e f f e c t  of t he  Sovie t  b u i l d u p  on t l i i s  OMT only response
re-tion is vividly clear by the end of tl-ie decade , however. Now ,

- n a l-T i tion to the increa:;ed damage to US - strategic forces
~ ft- i~~ - ) , the Soviets  h av e  sufficient warhead reserves  to
- s - -oue-n t ly res end on US OP? . Tuis denies the US the cape —

- use  f t  OP I’ response as a. credible deterrent because
- -  ; h i s  i ~-e-pon~~ r i sk s a counter escalation clearly

t h e  a d -c a n  Lacjes of a Soviet responst-

me-h—en —wa rni nq for an OMT response i f  the end o f t he
b-~ i - - e - uc~- ~JS strateg ic losses (to about 402.) and increase

- - u -  - , hut this has no practical value since the O~-Vi’
- - 

~~i - (1 . The US mus t. r e l y  () f l  u ( sf le -  o the r response fo r
• ~~- 

- 
e I - - ; c -  of t he  decade-  to th .i s postulated ~tt~ ck . (~ )
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Strategic Force Response. The other l imi t ing  response
case is shown in Figure 9e. Here the US tries to respond-in-
kind by a t tacking Soviet strategic forces wi th  al l  su rv iv ing
weapons over and above the Urban-Indus t r ia l  reserve . Aga in ,
the resul t ing balance is shown to be about even in warheads .
Both sides ma in t a in  mutual  deterrence for  U r b a n — I n d u s t r i a l  w a r .
Few OMT targets are killed or threatened for either side through-
out most of the decade . US strategic force losses are propor-
tionately about the same over most of the decade (50-70’o) .
Even while riding out the first strike , the US has the capability
to inflict some damage on the Soviet strategic forces , comparable
in term s of percent of remaining forces , but much less i n-t e r m s
of total forces (pre-strike forces) because so few vulnerable
Soviet weapons remain through most of the decade . Aside from
the Soviet subs in port and non—alert bombers killed , a US
s t ra tegic  force response through mid-decade amounts to k i l l ing
empty silos. While not completely without value , this credible - 

-

response does not possess much deterrent power in terms of loss
in f l ic ted  for  loss absorbed. A launch on warning early in the
decade does not appr~ ciably alter this situation . These results
merely demonstrate that this maximum str ateg .c response is not
a p a r t i c ul ar l y  good one for the US especially when the O1-~f
response is still available for use , prior to the close of the
decade . At the end of the decade , US st rategic force losses
increase , in particular the ICBM force in which resides most of
the deliverable hard target potential (CI4P) . Now , even though
thousands of Soviet weapons remain in si]~os , vulnerable to at tack ,

- 

- 
the percent damage of the response declines because so few
hard target  weapons survive and penetrate  ( 6 0 - 7 0~o US losses
vs 2 0 — 2 5 %  Soviet losses) . Those that do attack are further
diluted in effectiveness because knowledge of empty vs full

— silos is not available under the assunsztions of these calcula—
tions. In addition to the rapid decline in strategic damage
potential as shown , the Soviets now have s u f f i c ien t  su rv iv ing
weapons at t e r  absorbing the second s tr ike to place the US OMT

- I target structure in a hostage or coercive situation. Under
this maximum strategic response , the US would have few weapons
l e f t  to neu t r a l i z e  this  ho-~tage capabili ty. Thus , not on~ y is
this US response weapon inefficient , but also bad strategy.
In fact , at the end of the decade , this US response could pro-
vide the Soviets a motivat ion to at tack . This outcome would ma}~e
the US susceptable to total coercion short of urban war. -

~ -

A launch on warning , maximum strategic response at the end
of the decade (not shown ) rectifies the strategic force damage f
i nequity (~I0 % damage each side) and , given the same 2 RV lim i t ,
offsets the Soviet OMT hostage potential to some degree (100%
US Ot4T in hostage vs 40% Soviet ONT in ho~-;tage) . It is the only

0
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option so f a r  considered that  has a hope of providing a credible
deterrent in the future . Thus , the Soviet buildup can be seen
as having denied the US a reasonably safe escalatory deterrent
(ONT response) and reducing our f l e x i b i l i t y  to - ide out a
maximum strategic attack .

Combined Countermilitary Maximum Response. In the above
strategic force response , many SLBM weapons were used to attack
Soviet silos late in the decade to achieve a maximum damage
limit. This is an inefficient use of weapons and it places the
US in a hostage position late in the decade. A better US
response would be to attack strategic forces using only hard
target weapons and reserving soft target weapons to neutralize
the Soviet OI’Tr reserves. Figure 9d shows the third response
option in which the US wi thho lds  80% of i ts OM’I’ r equi rements
as well  as the U r b a n — I n d u s t r i a l  reserve and responds on Soviet
strategic forces with the remainder. Early in the decade there
are insufficien t surviving weapons over and above these reserves
to at tack silos , hut  these are mostly empty anyway . Only the
boml~ :-r and sub s in port are a t tacked  resu l t ing  in l i t t le  damage
to Soviet s trategic forces . The 80% ONT requirement  cannot  be
met. At mid-decade , the OMT reserve can be met and the strategic
force damage rises as a percent of remaining Soviet forces (from
15 to 30%) . This is possible because many US ICBMs s t i l l  survive .
Again , th is  response is largely an attack on empty s~ ios
through mid-decade . The most important time for this response
to be successful is at the close of the decade . The OMT reserve
able to be generated ( 6 0 % )  is probably s u f f i c i e n t  to prevent  a
US hostage condition here but the amount of damage to strategic ~ 

-

forces is very low (about 10%) and by this ‘80 time frame ,
thousands of reserve Soviet weapons remain. Overall , this
response would probably deter a maximum Soviet attack through
mos t of the decade r elyin g in the main on the OMT deterrent part
not the strategic force damage. At the end of th is  decade , the

• ONT deterrent credibility is gone and the strategic force damage
poten - 1a1 is not enough LO inflict unacceptable losses (70% US
loss vs 10% Soviet loss) . -

A launch on warning response for this OMT wi thhold attack
is mandatory by 19130 to reduce US strategic damage to the 40%
level and to increase Soviet strategic damage to the 30% and
45% of total and remaining force levels , respectively .

P r e— Bu i l c iup  Outcomes. This  ana lys i s  is main ly  concerned
with the US’ view of rts deterrent capability but an interesting
result can be seen by looking at the Soviet- point of view of
th ’2sc outcomes. Pr ior  to the f u l l  r ea l i za t i on  of the Soviet .

~ -

b u i l d u p  in the late ‘70s , thi s hypothesiz ed , a l l—out , s tr a t eq i c
- 

- force at tack on the US would be a severe mistake for the USSR.

—
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At best , f rom a Soviet view , the US would ride-out the attack
and t ry  to respond- in—kind on their  few remaining s trategic
forces.  The outcome would  be a net draw : both retain assured
destruction forces; the Soviets destroy about half the US
weapons and absorb percentage losses of half that much . But ,
while Soviet losses may be acceptable , it is difficult to
determine a m e a n i n g f u l  m i l i t a ry  advantage for  the Soviets in
this best of outcomes.  On the other hand , the r isks involved
in such an a t tack are subs tant ia l. If the US were to respond
by attacking Soviet ONT, either after riding out or launching
on warning, substantial losses would be inflicted on non-strategic
military forces and fatalities could be very high . The US would
have no reservations escalating to OMT without  a Soviet counter—
escalation capability below the Urban—Industrial threshhold.
The US could also destroy a mix of strategic forces and OMT which ,

— cumulatively , would impose unacceptable losses relative to the
limited first strike gains. Alternatively, the US could respond
on some 3trateg ic forces but hold off an attack on OMT placing
the Sovi ets in a position of not only weapon inferiority , but
total inability to deter all other , non-urban attacks. S~~.’iet
other military targets would be hostage to the US strategLc
forces. Xn short , there are no outcomes favorab ? e to the Soviets -

and many outcomes which could be defined as Soviet losses. At
best , even using the US conservative assumptions of these
calcu1~~tions , the postulated maximum strategic attack comes out
a “draw ” for the Soviets , pre—buildup .

- 
I It should be obvious at this point that if the Soviets

attempted a s t ra tegic  force at tack prior to their  force b u i l d up
but wi thheld  OMT weapons to prevent an OMT response or an Or-IT
hos t age outcome , there~ w~ uld be few weapons available to at tack

F 

US s t ra tegic  forces.  Tñ~j  could thus reduce the risks of US 01-IT
responses but could in f l i - t no appreciable US ICBM losses and
would su f f e r  unacceptable ICBM losses in re turn .

Th us , pre-builaup (pr e—l ~ 80) , the Soviets have no credible
counterforce f i r s t  s t r ike capabil i ty even us ing US conservat ive
assumptions - i.e. , those Jeast  fa vorable to the US. The S o v i e L s

-
. must adopt a second s t r ike  policy which , indeed , is consistent

wi th  espoused Soviet doctrine and rhetor ic .  Fr om a US point of
vi ew , -ther e exist several credible counter force  response options
which o f f e r  good deterrent  po ten t i a l .  In no case is a launch
on warn ing  mandatory fo r outcome s which ought to de ter .  The US
posture therefore  provides adequate decision f ] ex i b i l i t y , even ~t f
deterrence should f a i l .  There is no way for the US to get - - i nt e
a position of i nf e r i o r i t y .  At worst , the US would re sp ond in to
a d raw . Hence , from the US view , massive c o u n t e r f o r c— ~ at t a c k s
have becn and are now deterred as are other forms of s t rategic’  w ar .

- 
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Po st -Buildrp  Outcomes. At the end of the decade , th~ situa-
tion ~HTThave c~ ~~~~ appreciably. From the Soviet view , there
are so’. oral fa’ro i ~ib 1 e  outcomes of a s t rategic force at tack .
If the US rides out Lhe attack and tries a maximum response—in—
kind on the many r e m a i n i n g  USSR weapon s , the Soviets would
achieve a coercive position over the US (10 0% vs 10% OMT in
hostage ; 70% vs 20% strategic force damage). This result could
be inLcrpr~-ted as a Soviet “Win ,” as difficult as win—lose def —
nitiokls are in strategic engagements. If the US preferred to
absorb the strategic losses and not respond in any massive way ,
attempting to preserve the post—attack warhead balance , this
wou ld also be a Soviet “win ” in the sense that  no damag in~ re-
sponse or counter strategy is a de-facto admission of inferiority
arid is bound to be interpreted as such politically.

The risks to the Soviets in the near future will be com-
parative ly low . A US OMT response—-alone  or wi th  s t rategic
forces--is a Soviet risk but could only be executed by the US
a t the  risk of its own OMT destruction . This US response ought
t o be deter red f r om the Soviet viewpoint. A US response on
strategic forces withholdinq ONT weapons would deny the Soviet
coercive counterforce strategy but would inflict only token
strategic force damage (70% US vs 10% Soviet) . At worst , a
US launch on warnirg on strategic forces , withhold ing  appr c)pr~ - ) L o
reserves , would resul t  in nearly equal damage to both sides
(abo ut 4 0 % )  and the post-exchange warhead balance would slightly
fa vor the Soviets . Thu s , by the end of the decade , the coun ter - -

force outcomes have reversed from the Soviet view. At worst ,
4 the outcome would be a draw ; at best , a capabili ty to coerce the

US could r e su l t .  There is even a small chance of no US response.

From the US view , this f i r s t  s tr ike is no longer deterred
with  confidence . If the US rides-out the attack either by choice ,
through indecision , because of loss of command and control
capa bi l i t y , beca use the missiles are pre-targeted at the wronq
targets , or for whatever reason , only the capab i l i ty  to prevent
further escalation to other military targets exists by preserving
an ONT withhold. The US could not inflict unacceptable or even

- comparable damage on Soviet -strategic forces. Thus , while main-
tam ing an ability to deny the Soviets a meaning ful advantage ,
the US no longer can provide the damage criteria comparable to
present standards of credible deterrence . Only a US launch on

- I warning at. s t ra tegic forces wi thhold ing  urban and OMT reserves
has the potent ia l  to lessen US losses , increase USSR losses , and

- • prevent: escalat ion to OMT engagement  or neu tr a l i ze  the OMT - j
coerc ive  counte r for ce  s t ra tegy .

31 
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‘p  Summary of Outcomes.  The Soviet bui ldup  provides them wi th
a ca~~ab i l i t y ,  fo r  the first time , to execute a counterforce
.a 1~ i c-L w h i c h  is both r a t iona l  and credible . It is rat ional  in
the ; e I ~ 5C t hat- there ar e  outcomes which could provide  a clear
po bi t i O ~i]. Soviet C t d v - l f i t a t ( l O  (US in hostage) — if not a “ w i n . ” i t
i s  ci 1 -1i ble in t h a t  t he  r i sks  of Soviet losses are low and the-se

1 I ~~~7 ~-.‘ t J  1 be deemed worth while  r isks in major  crisis s i tua t ions .
At  be~~ I~~, the Soviets  could achieve a ~‘oercive super io r i ty  over
t~~ - US.  AL worst , the i r  s t ra tegy f a i l s  and the outcome is a
d r a w  w i t h  the US ab sorbing more losses. The US ab i l i ty  to deter
sucb an a t t ack  depends , in essence , on the credibil i ty of a US
i uun ch  on war n i n g .  Even then , the damage potent ia l  may not be
s u f f i cient  to de t e r .  Since deterrence is the primary purpose
of US i orccj s , not the abi l i ty  to win an engagement or deny an
ob;-onO n~~’ s advantage (not lose) , the US must be capable of
i n f lic t i n g  greater losses on Soviet s t ra tegic  forces in the near  

- -

f-utui-a .  To accompli&-i th i s , the US must increase its su rv iv ing
har d t arget  potent ia l  by adding more hard target  weapons to its
fL ;ce , by improving the survivability of the existing hard
t ar g e t  forces , by improving the effectiveness of existing
co u n L c r;J r l it a r y  forces , or all of the above.

The Soviet buildup provide s them a new capabil i ty to
engage in  the  fuLl spectrum of counterforce engagements  and at
the scue time denies the US a previously credible escalatory
(5-t o rr en t  option , fo rcing a rel iance on a possibly unachievable
l a u n c h  on warn ing  r e s p o n s e— i n — k i n d . 

- 
Before addressing what  —

s p cc i f i c  ac t ions  the US can take to strengthen its deterrent ,
i~ -s~~ oat-con es and conclusions must be p laced in a br oader

perspocUlve .

~~~~~~~~~~~~~~~~~~~~~~~ Unfortunately , no single set of 
- —

c a l c u l a t ions or exchange resu l t s  can describe the true dy n a m i c
b~~ia i icc . Uncertainty in one ’s own and the opponent’ s capabili-
ties forces each side to consider how an engagement might look

— 

to both sides. Figure 9 dep ic ts four perspectives that  must be
consiciereci  be fo re  a f i na l  assessment  can be made . The proceeding
a n a l ys is  focused on the U S ’  view of its own ab i l i ty  to dcte~ a -;
Soviet first strike - a US Defense  conser’~Tat ive  view . These
conclus ions  showed no cause for a larm un t i l  the end of the
dcc~~de- , wbc- n , from the  US point of view , a Soviet a t tack  could
be ss-:ccu . -d wi th min imal  r i sks .  The Soviets , however , must
ass- -as  both t h2 i r  capab i l i ty  to at tack and the e f f e c t i v e n e s s  of - 

-

~• a i  P ie  u~
; responses based on the i r  own o f f e n s e  and defense

cc~ i::crvative assumptions. With no knowledge of real Soviet
i on~~, the US can only approximate  a Soviet conservat ive

vi -i-; u ; i sq a d i f f e r e nt  set of force capabi l i ty  values and  sc~~na ri o
as!;u~ -pt ons. These d i f fe rences  are shown , in general , in F igure  9.

- 

~ ‘T)
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‘ ~ In e f f e c t , the outcome results of l’igure 8 must be conp a;tely
recalculated to approximate the Soviet view of the same force
exchange .  If the Soviet a t t ack  s t i ll  looks at t r ac t ive  from
the .i r viewpoi nt , then the p rev ious  conclus ions  r e l a tive  to

- - 
- - W~~i j 1 1 (  ‘iS de ter rence  are s tr cng thenca~ . If  an a t tack  nc ~on qer

~‘ 
lOOkS attractive from the Soviet conservative view , th~c-a a
i u~a;enL- n ~

-
. must be nude o.ri whether deterrence : :h-qu ld rely o;-~

e S t i m at e s  of Soviet conservatism. It is impossible to avoic
OIICSC j & i d c u ~~~~ t s  .

A balance-cl viev, - of the Soviet buildun and its imaact on
the coun~~er fo rce  a u la n c e  must  also tuka into aa;our~t ha~-i rue

OV~~ct s -- ny viu~- - their deterrent to a pruc aived  US f i r a L  s t r i ke
capac~ Ii ~y .  Tee-j r  lc~up may well be aimed at :. nprca::ng thc~~r
o-.-:a ec~~-rrcnce to a s imilar  set of cxcha ~1ga calculations and
scenar ios .

W~~t n - - a t d :sp iay iag  the results  of these oah- r foece a x c h a n - ; c
calcu~ ~ t~ cns , the outcome s can be sur amarizc-d as loud ow s.  In
rd
~ 

p r c — u 9 ~d~ era , a noViet  counter force  firs U ~t;.ke ~~~~ nOt
- I lOa ~ue:-u lrL -~ the  u . ovie t viewpoint . The outoa:aa are j - - ~~O~~ less

f~~vc .- ;ab i c  to the  f c - ~’i a Ls  than thos~ airca~d y d us cr ib e d  u s a a~ a
Us  V~ ew o i n; .  A : to t  rneir  force bui laup  ,~~~~~i e u .  ac t
c ona :a ~ ann , a c u ur i t ur :o r c e  f i r s t  s t r iKe  eut - :r s  tOo reat  - ot tF •a
pos:;iai . If the Sovieta; could prevent givincj strn ro~;ic warnin , ft
to : O e  ~3 , inp yf no a - , r-~dan i  increase in t a c I t  a t— a ~~a ~~o~:
c1~-pi . cyJTcn ~ ra tes , and if the US ICOMs r o o c— ou t  the  a t t a ck , u:10y
c- aid u-;aica-c 4~ t damaqe  levels on US st r at e qi c  f o r ce s  w hi le

~~ ao~ a - nq, at wo.rat , i~~~~~~ st ra ;ec~ic force  losses tae a;clves
( a ssu :  a - ;  ~. max: US ssratecjic force response) . They  wc-uiu

j re:ai. n~~~-
-. urban ~~~~ • . u t h  coun t r~ r e-serve and e~- c ~aqh  weapons ao

ts) rC ~~ tC5 u~d. US 01-b vs a CS OOT rct:~lintor’- ’ caunoility of e -ou~
E5 -i1 of Liic SovieU O2-:T tc rcet  st : u. :-uutc-- . :n e f f ec t , ru e:-’ cou~~d -

~ Ci i i eVe  un c ut  a 2 : i  damaçe r~~r ;o n~ •x~~n Uf ~ ~~~~~ -u -ca u~~a c.

ta rgets . Wui l e  len- s t ave r a h~ c tans ua~: 3 : aanage ,-:a-~~: u— ~ -

undn i  US corn -e rvaUlve  a ;u~::ntieus , tais aa t ccn a is act o~. c :C~~ t

cou ld  he viewed us u n fav o rab l e  to Lao a uv i et s .

• I t h e  U S could l aun c h  ~ il its IC1b-~s andc- r ~rLsc~ a-nun \ a;,
t ..-. - c i n m a q e  r a t io  rev c :r se ;-  fron; the ~i~ovj. e-~ V i c \.  -t 3t (u .naqc tO

:To~~n :~ nq Soviet ia :cea vs 2 5 .  dn::a 5e to I s-a:n ::;ac ~~~ ca~
co:  eua~ n:a~cs e -~n~ ~y C l L J t C d.  ~~ aic ~~~~~~~ , ~~~~~~ a~~-pa~~; ta -  — 

-

a c;e~~i~~ic US ~~unch— on—~-:-• . :.la-J caaao ity  ;~~~ ~n~ ata;- - nor an
(O~~~( - C t J~VC deterrent. Tb:a resu l t  ca s cmi ln r  in ci I c  ~ so ~-- n •
a po :~ rat  s t r ike  looks l i ;~e to the Soviet  p a a n c r — — : • - a a

- c i  s ye U S OU LCOI e Pu t  no: t n u t  c~ u L h I ’ Soviets feel cas•fcr :  - - i e

~ L ts~-y have si ci lar vic-w~ of de : e rru ;  :e .  d~-r racy ;~~- ; c’; .~
co;i,fu; ~~nJ e witu in c -sc O Lan ;Umu S anna  tn c  U S car1 •~~~-~~~ - ~
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mirror  image condit ion . These re su l t s  raise the dilemma familiar
to al l  coun te r fo rce  war namers  — that nei ther  side caii enhance
s t a b i l i t y  by pursuing itn own best interests of a secure deter-
rent potential. But neither con either side C-nilatu-rn ll y lower
it- s dct er r en t .  SALT has not been su c c e s sfu l  in avo id ing  t h i s
du e-ic ; a by lowe-risc force  levels below the counterforce thresh-
ho ld .

In summary , c o unt er  force  deter rence fo r  the US would  appear
to r e ]  — -- heavi ly on t - - n  ab il i  :y to l a un c  —a clc~ — a t t a c k  f re-n
e i t he r  a US or a Soviet -ci e’\-noif l t  in th i s  1980 time f ra me .
W h i l e  a case could be m - - d e  t h a t  the US can d eny  the Sovie ts
majo r advasteqos in a first strik— : by a carefully selecteb
response; never theless , US detorr - - -cc ought not  rely on a
jud errcet of how the  SOVICLS t reat  uncer ta in  Lv an d  what t h eir
per cept ion s  of r e l a tive  adv antace n ic-ht  be .  US ( i et e t r e f lCe  r- us t
be based on c-:-rtain kn c-ulc-dge t hat  the ra t iona l  Soviet !-laa:Ier
wi l l  f ind  tb-a outcocos totally unacceptable.

IV. COLI CLUSIONS

US_ Force- P o st u r e  lr-’el*cnticms. One th ing the US can do
both to enhance-  i t s  -deter rent  and to con t r ibu te  to crisis
s tab i l i t y  is to avoid the need to l a u n c h - u n der — a t t a c k . Wts l e
this  paper has made a case that the US mast develop th i s  capa--
b i l i ty  and p o l icy  to insure  coun te r fo rce  deterrence , t }ii s is not to
say l a u n b h— u r i d e r — a t t a c k  is the best course.  Such a response
could have d i sa strous  consequences if the US m i s c a l cu l a t e d  th-
intent of  a less ambi t ious  Soviet or nth ccun t ry  f i r s t  s t r ike

- - by ovcuresoond~~n g ,  the-r ob e s calat i ng  th e ccui f ]d Ct beyond need.
Furthermore , a laun ch—under—attack camability m a y  be beyond t h e
state of the a r t .  That is , Lh e ab i l i ty  to provide 211gb co n fi c o n ce
assessnont t hat  at least  s t r a t eg i c  fo r ce s  are un-her a t tack ,
to comauni cake this fac t  to the N a t i o n a l  COInnI: InU.  A u t h o r i t y  - ho p e—
f u l ly in a s u r v i v a b l e  fac i  l i ty , to provide  time for  his re-sacs so
decis ion , to co;n-nua~~cate  t h i s  to the forces , to t a rge t  the forCes
and command l a u n c h , and La -achieve  sa f e  missi le  f l y— o u t , al l
p re— impac t , is not  a sinlH (- t e chn i ca l  problem. And , if one adds

- 
- the SLF3M : a n— d o w n  t:-iroat Or 3U a t t ack s  on co’s-sun ication

• nodes or the a t te e k  c;- : ;r a ct e ri z at i on  sensors themselve s , the
problem becomes d i f f i c u l t  indeed.

There  are  o th er  options for  t he  US than  launcI~— u n d e r — a t  t a c k .
-
‘ 

To Ii sk  a few of che more obvious ones , increascu bomber a l e r t
r at  ~~

- ;  c - m n  add sub s~ w t.i,-i l.i~ t o  I he- survi vab .1e hard t a rge t  -a~-en
i nv~- n t  ory  . This Cou.1 d Pc~ accomipli shod today with sufficient
o p e ra t in g  f un c k ;  . I n c r e a s e d  S S f l N  at—sea rates coul d help th e

;~— -
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countorforce capability somewhat by reducing the need to
reserve hard target weapons (bombers and ICBMs ) for the soft
target requirements. Alternatively, lmprovea intelligence
n-~- a s i f lq  may he able to provide the strategic win ning ncuci c d to
:imm(-r01i5€ - these same alert rates before the conflict begins ,

— and thereby ,  possibi y prevent it.

In the in termediate range , the B—l bomber will provide 
- 

-

improved counterforce deterrence. By being c a p a b L e  of hi her
ground alert rates; with faster escape time and Increased
nuclear hardness  g iv ing  greater  s u r v i v a b i l i t y; w it a  i t s  low
a l t i tude  -and aovascc-d elect ronic  w a r f a r e  c a n a b i l u ny  providi  sq

fr- greater  d e f e n s e  pene t r a t ion; and w~~th i ts  greater  weap on load;
the B—i can del iver  3-4 times the weapons to t a rget thus.  the

- 
presen t bomber fo rce .  In a scenario where a first striker is
w i t h h o l d in g  ICBM weapons to prevent  a hostage condi t ion  or to
prec lude  e s c a l a t i o n , i t  is reasonable to assurr e be \- - -n u u.d not
l a un ch a second wave ICBM a t tack  aga in s t  a new target  sot ;
hence , the bombers could credibly a t tack silos in a second
s t r ike  mi s sion .

~ ocrea-si ny the surv~ Va~~) a l iLy ~ f the 1C130 force- , the sour ce
of the coun te r fo rce  i n s t a b i l i ty , is the most direct fix. Sors~
a r g u e  t hat  by do ing  :a-:cy w i t h  the land based id ssi le force , tue
coun te r fo rce  problem can be solved. The p r imary  counter  argument
is taut oniy  the Ich -’. force provides the hi ghl y con trou- l ah le ,
ni~; n1y uc-nur.aLo , tine cri t ical  force  capab i l i ty  r equ i red  fo r
~e-leC L i V e-  and u n i te -u  nuc lear  re sponsc-~s. SLh~- s , as invulner able
as they  pre sen t l y  are , cannot  re-cain both und~~tec tah le  and
read i ly  cc::s c n u a a L c , nor can cnc~~r weapons be e f f e c t i v e  against
sand ta rgets  un t i l  the era of terminally guided , m an e u ve r i ng
reen t ry  vehicles  - probably  is. the l u re  1 9 - d O s  at the  earl i  e st .
Two acp~ oaches to increase-u  IC3~ s u rvcvn h i  i~ tv are under uteri—
ination by the US. .-~~ th i rd  ua~~r oaca  — greater s:~Io d~.ra -s  — is
believed to have r eu-_~~ea it s  proctrca~ c i s.t t .  k n e  n :.mn-- a au- i
is th~ one taken by the Soviets; increasing ~he t ~~~~ wcl~~~1t ~~f
c - e cu - . s ilo based missile ann OIOV~ n-~ ~e weu~ -

~ - -c tL. 6 — l u
a u t h  t ar ge t  OVa . LL is a - a c i nc a  does not  In - la  t . . c  riisstci
s a r v i v - n a r  ~i : y  problu : , but  uno se  sane do sur’civn w:li n~~ve
improved hare  t au q et  pots ~ c i l  . I i  too mare ’ si LO ;- . csIn~~ un -  -are
so eqs .; pped , tais force ta -n:-~ on ~ t h r a - a r e n i c i. fc : sz srr:~~-
appearance , r educing  sraiab iLcty . In ~f .h-ct , tics i S  what t~~ .L.

Soviets have done a n d this is she cause of the c -uatcn force
- r e~ ~~~ i -nat , at i >e.; u , tIn a approach oa~~y postpones L C  inc
by a few years when a launch—under—attack requirement ~a needs-cl
t o keep pace w i t h  ch-~ eve r ~n c rc - as in c~ Soviet ~C~-l, accur ac ies .
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A second approach is the lan d  mohi1r~ ICL~~, or in the
conte-xt of US t h i n k i n g , an a l t e r n a t e—b a s e d  m i ss i l e .  Pu rcl”
ground mobile systems have been r ej - e c te d  by Lb US larcoly
because of the u n f a v o r a b l e  publ ic  r eact ion  a:;eicip~m t u d  . The
US bn s i n q  con cci-ts  achieve  t h e i r  surv:  v ah i l ity  by ar o l i fer at in e  1.
aim po int-.s — either  chrouch  low cu r t  shelte rs  (a she l l  care
approach) or In- line tar-lets ( b u ri ed  t r e n c h e s )  . In r—:scbi l~ ty
has r o t  yet ~~~~ ruled out - If mrcunerl desic;nied , thi s less
vu lnerab le  I C TLd could prov :; Pr- enoucjh s’nrviv in s  hard t-:rnct
we-nina a to deter a cc-anterforce strike i: .ile not s ir a u l t a r r c o u s 2  y
possessinp a first strike — c o u nt e r — s i l o  ce tab - i li t y  i t s elf .
And , it can provide the corrsanch:-bi l i -L v curl. accurac- rcqui i :oO fo~
selective responses . This ~ —X p rom -am wou ld  apeear to he the
best US approach for deterrincc the cone terlorco s r i b r a -  add reused

‘ac-i-er .  The r)rohlcm is , i t  ;a’-oLehi-~-- canneL be depiovc ;J
be for e the Soviet  cc~uii Lerforce threat becesics c-mon more sc-v-arc
than described herein.

There are , of course , many other US force posture fi::cs of
a less dramat ic  n a t ur e  to inc lude  some of the -  D y n am i c  Bat t le
Nurn. o-rsont ca abilitier; discuss-ed prun er-sly. The US is looking
hard at ~-ihot comb ina t i ons of cu n a h i l it i c s  i t  can a ff o r d  -,\--h s l e
still t ry ing to pursuade the Sevi- -Is at S~ iT t ha t .  ;s c a nio g fu l l y
lower force levels ar-n  of mutua l i n t e r eu L .  

lit- i o u .  The Soviet s t rat cu ic force  bu i ldup  may load
to p erceak:  ens of Soviet superi or i ty  at least by the end of th is
decade. Commonl y available static measure: of force capability
all noi nt to Soviet superiority by 1980 or s h o rt l y t h e r e a f t e r .
If the  momentum cm this ten year change con tin ues i nto the ’ 80~~,
as the US expects  it wi l l , ser ious  ;-o lit i  cal p r ob L em s  awa it  the
W e s k .  The Soviets may already be f2oxiu-a t~ e~ r ran-’ m u s cl e  is

-
~ Africa.

1-ron ; a m i l i t a r y  v i e w 1I ’a i nt , the  US no longer can rel y on
its nuclear forces to det-er all classes of s tr a t ec i  c \-:ars — the

- - 
clean counterforco at.Luck specifically . The nuclear umnbi ella
is leaking . The combin at i ‘ ci of a new silo—based >1k missile
w i t h  appropriate hard  target RVr and subsequently ,  an alternate—
based , less vulne rable k-- k , approariately sized , may be able to
repair the US deterrent in time . If not , the US rn-nt c l c v - n l c p
t h e  ability to and declare the will to launch its lilib.b; at

• Soviet strategic offensive forces wlien confid -nt ih a t  su ch
a first strike is underway at tle US.

Alt- - rn m t ivel y, the US coulc~ n iv e  uu i ts policy of Flex i bl e
Response at the risk of catastrcr-h~ c conseque nces should d e t e rr e n c e
f~m i 1. P’-rhaps ShLI 111 cnn resolve the-  counte orce p r u a~ e-I)~.

LI~ 
Pu-Pried by Soviet actions , this would appear to be a fnLnt ha mo :
Tb-:- US mw -;t take actions to inmorove its C-cen ter fotce ca-’ab~ 1 itm cnn
both to nu c1enc the  Sov iet s  in to  coot-era t ion an d  to protect  it s  - 

- 
--

- d~ t,-rr~ nt F t h i s  f a i l s .  - 

-
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