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'Crisis instabi l i ty'  s u g g e s t s  the existence of incentives to 
strike first in a crisis. However, more than one 'type' of  
incentive  can be identi f ied .  The author descr ibes  the  
various and often confl ic t ing  views of in centives  to 
pre-empt advanced by ana lysts  of strategic studies. An 
attempt is made to measure the degree  of cris is  stabi l i ty  
ex is t in g  in the period 1985-90 through modelling the effects  
of nuclear exchanges  between the United States  and the 
Soviet  Union.  Some recommendations are presented con­
cerning how best to improve cris is  stab i l i ty .  The ca lcu­
lations indicate that crisis instability will increase between 
1985 and 1990, but the author cautions that any conclusions  
concern ing the ex is tence  or absence  of stability must be 
tempered by an appreciation of the tremendous uncertainty  
involved in estimating war outcomes.
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I o b s e r v e  t h a t  you a r e  wa tch in g  ou r  moves as though we 
were enemies, and we, noticing t h i s ,  a re  w a tch ing  y o u r s ,  
too .  On looking  in to  t h i n g s ,  I am unable to find evidence 
that  you are t ry ing to do us any harm, and I am p e r f e c t l y  
s u r e  t h a t ,  as  f a r  as  we a r e  c o n c e r n e d ,  we do not  even 
con tem pla te  such  a t h i n g ;  and so I dec ided  to d i s c u s s  
m a t t e r s  with you to see if we could pu t  an end  to th is  
mutual mistrust .  I know, too, of cases  t h a t  have o c c u r r e d  
in the  pas t  when peop le ,  sometimes as the  r e s u l t  of 
slanderous information and sometimes merely on the s t r eng th  
of s u s p ic io n ,  have  become f r i g h t e n e d  of each o t h e r  and 
then ,  in t h e i r  a n x ie t y  to s t r i k e  f i r s t  be fo re  a n y t h i n g  is 
done  to them , have  done i r r e p a r a b l e  harm to t h o s e  who 
neither intended nor even wanted to do them any harm at  
all.

Xenophon to a Persian leader as reported 
2400 years  ago by Xenophon in his 
chronicles of the Persian Expedi tion1
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INTRODUCTION

A major n u c l e a r  war could begin  ’a c c ide n ta l ly '  o r  as the 
r e s u l t  of d e l ib e ra t e  s t r o k e s  of a nuc le a r  w a r f i g h t in g  
s t r a t e g y .  While ac c id e n ta l  use of n u c le a r  weapons today  
seems h igh ly  un l ike ly ,  g iven  the  e l a b o ra t e  w a rn ing  and 
control systems in place in the United States and the Soviet 
Union,  it is still possible (and highly popular) to imagine a 
nuclear  apocalypse t r igge red  by an u n p r e c e d e n t e d  b r e a k ­
down in t h e  techno logy  or  by th e  limited use of nuclear 
weapons by a group of individuals  ac t ing  wi thout  g o v e r n ­
ment  a u t h o r i t y .  Such a war  would be p a r t i cu la r ly  t ragic 
because it might happen in spite of the fact that before the  
' a c c id e n t '  n e i t h e r  s u p e r p o w e r  had any  in ten t ion  of using 
nuclear weapons against  the other .

A major  n uc lea r  war might also arise from the purpo­
seful escalation of a crisis,  say from conventional b a t t l e ,  to 
t a c t i c a l ,  and  then  s t r a t e g i c  nu c le a r  e x c h a n g e s .  Cur ren t  
NATO pol icy is to r e s e r v e  the  opt ion of us ing  n u c le a r  
weapons  s hou ld  c onve n t iona l  fo rces  be unab le  to stem a 
Soviet c o n v e n t io n a l  a t t a c k  on the  West.  Once NATO has 
e x e r c i s e d  its nuclear option in Europe, it is not difficult to 
imagine t h e  Soviets  also employing n u c le a r  w eapons ,  
p e r h a p s  l imitedly at  f i r s t .  Each s ide  might  slowly and  
deliberately increase the scope and intensity of the  confl i c t  
to dem ons t ra te  resolve,  or for whatever  other  reason,  until 
eventually all evidence of r e s t ra in t  had vanished.

When th e  nuc le a r  fo rces  of both sides are  configured 
in a certain way, the risk of t r iggering  a major nuclear war 
may be g r e a t e r  than in e i t h e r  of t h e  cases  a b o v e .  The 
force con f ig u ra t io n  in q u e s t ion  g ives  r i se  to a condi t ion  
d e s c r i b e d  as n u c le a r  crisis  instabil ity.  This re fe rs  to the 
existence of significant i n c e n t iv e s  for each s ide to s t r i k e  
f i r s t  in a t e n s e  s i t u a t i o n .  Unlike in the  'accidental '  war 
scenario,  the decision to s t r ike f irst  with nuc le a r  weapons  
is firmly in the  hands  of off ic ial  r e p r e s e n t a t i v e s  of 
government.  In that  sense ,  a war that  begins  for r e a s o n s  
of c r i s i s  i n s t a b i l i t y  is a deliberate act of policy. However, 
it is a lso po ten t ia l ly  an ' a c c ide n ta l '  war ,  be c ause  the 
decis ion to s t r i k e  f i r s t  may be based upon a false a sse ss ­
ment that  the other  side is a bou t  to s t r i k e  f i r s t .  As with 
a c c id e n ta l  w ar ,  neither side may have had any intention to 
attack the o t h e r  with n u c le a r  w eapons ,  bu t  the  cos t s  of
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waiting to see if the enemy might just refrain from a first 
strike are simply too high and this can create pressures  on 
both to get in the first blow. Since the goal is to catch as 
many of the enemy's forces on the ground as poss ib le ,  this  
type of nuclear war is likely to be swift and massive at its 
inception.

This monograph is about strategic  nuclear crisis  
stability: how it is defined, measured and maintained. The
first  chapter descr ibes  and cr it iq ues  the two main and 
potentially conflicting views of crisis stability advanced by 
s trategic  an a ly s t s .  The incompatibil ity of t hese  two 
approaches was demonstrated most recently in the debate  
over  the cris is  instabi l i ty  implications of the 'window of 
vulnerability' (which will also be d iscussed  in Chapter 1) .  
The Scowcroft  Commission Report ,  a highly political  
document, effect ively ended the public d iscussion of the 
'window of vulnerabil i ty' ,  but it did not bring the pro­
ponents of the two basic approaches to crisis  stabi l i ty  any 
closer together.

In addition to highl ighting the di ff erences  between 
these approaches,  the goal of this  Canberra Paper is to 
ascertain the degree  of cr is i s  stability which exists today 
and how it is likely to be affected by the force improve­
ments projected for the Soviet  Union and United States  
between now and 1990. Measuring crisis stabi li ty  requires  
modelling the e ff ec ts  of nuclear e x c h a n g e s .  Chapter 2 
describes  the numerous assumptions and uncerta inties  
involved with such modell ing.  Chapter 3 presen ts  the  
results of the modelling in the form of answers to four main 
questions:
(1) Does either s ide have a substant ial  incent ive  to 

pre-empt in a crisis?
(2) How signif icant  was the 'window of vulnerabil ity'  to 

crisis stability?
(3) Is it possib le  that the Sovie ts  perceive their  own 

'window of vulnerability'?
(4) How will the answers to (1) — (3) change between 1985 

and 1990?
Final ly,  Chapter 4 offers some tentative suggestions on how 
best to improve crisis stability.



CHAPTER 1
APPROACHES TO CRISIS STABILITY

3

Nearly everyone agrees  that  crisis stability is d e s i r a b l e ,  in 
t h e  same s ense  that  peace is considered preferable  to war. 
Stability implies calm, o rder ,  and manageabi l i ty  in a world 
in which all too of ten  we have seen the opposite.  Each US 
Secretary of Defense  s ince  Melvin Laird has a g re e d  with 
S e c r e t a r y  Brown's  prescr ipt ion that  the United States must 
ensure  that  neither  the US nor the Soviet Union would feel 
i t s e l f  u n d e r  any p r e s s u r e  to in i t i a t e  an e x c h a n g e  in a 
c r i s i s . 2 Yet th is  c o n s e n s u s  is only superf ic ial .  When one 
moves from discussing the virtues  of s tab i l i ty  to d e s ig n i n g  
pol ic ies  for its maintenance, one finds widespread di sagree­
ment. And the disagreement is fundamental:  it concerns how 
be s t  to de f ine ,  m easu re  and  maintain crisis s tabi li ty.  The 
crisis stability debate is in many ways a microcosm of the 
l a r g e r  d e t e r r e n c e  d e b a t e .  Both a r e  based  on judgements 
concerning war: its shape, probabil i ty,  and c o n t r o l l a b i l i ty .  
It follows th a t  those  who sha re  a common belief regard ing  
the r e q u i r e m e n ts  for d e t e r r e n c e  a r e  also l ikely to s h a r e  
similar views of crisis stabi li ty.

On a ve ry  basic  level  c o n s e n s u s  ho ld s .  T h e r e  is 
a g r e e m e n t  tha t  c r i s i s  i n s t a b i l i t y  implies the  condit ion in 
which a substantial  incentive exis ts  for each s ide to s t r i k e  
f i r s t  in a c r i s i s .  The incent ive can be defined in terms of 
ga in ing  an ' a d v a n ta g e ' ,  which is the  way some d e s c r i b e  
E u ro p e  in 1914, where  the  ab i l i ty  to mobilise rapidly for 
a t t a ck  was c o n s id e red  vi ta l  for s u c c e s s ;  or  it can be 
defined in terms of 'cut t ing losses' .  Richard Rosecrance,  for 
example, has examined situations in which the  r i s k s  of not  
s t r i k i n g  p rec ip i t a t e d  many conventional w ars . 2 But in the 
nuclear  a g e ,  with po ten t ia l  l eve ls  of damage so h i g h ,  it 
seems d i f f icu l t  to see how one s ide  could a c h ie ve  an 
'advantage'  or s ign i f ican t ly  'cu t  l o s s e s '  by s t r i k i n g  f i r s t .  
Th is  is the essence of nuclear de te rrence  today: Country A 
could not poss ib ly  con templa te  pol i t ical  goals t h a t  would 
j u s t i fy  a first  s tr ike against Country B, if the resul t  would 
be the complete devastation of C o u n t r y  A in a r e t a l i a t i o n .  
Both the  US and the  Soviet  Union are  considered to have 
th is  c apab i l i ty  for the  ' a s s u r e d  d e s t r u c t i o n '  of t h e i r  
o p p o n e n t  in a r e t a l i a t ion .  The US publicly expresses  this 
capability in terms of the p e r c e n t a g e  of t h e  Soviet  po p u -
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lation and industry that could be destroyed in a retaliation.  
For example ,  S e c r e t a r y  Brown d e s c r ib e d  a US abi l i ty  to 
d es tr o y  at least 200 major Soviet ci ties,  or about 33 percent 
of  the  populat ion and 65 p erc e n t  of the  i n d u s t r y . 4 The  
S o v ie t s  are l e s s  sp e c i f i c  in d e s c r ib i n g  the damage they  
could i n f l i c t ,  but it is cer ta in ly  c o n s i s t e n t  with assured  
destruction l e v e l s . 5

It would seem then that  th e  e x i s t e n c e  of significant  
incentives  to strike first in a c r i s i s  would also mean that  
th e  two s i d e s  no lo ng e r  had the  capab i l i ty  for a s s u r e d  
destruct ion.  But this is not n e c e s s a r i ly  c o r r e c t .  I n c e n ­
t i v e s  to p re -em p t might e x i s t  ev en  if both had forces for 
assured destruction.  The confusion stems from not apprecia­
t ing that  a s s u r e d  d es t r u c t io n  fo rces  may become l e s s  
re leva nt  as the probability of war increases .  If one believes  
that nuclear war is imminent and that  s t r ik ing  f i rs t  could  
r e s u l t  in 30 or 50 million less casualties,  then the impulse 
to cu t  o n e ’s l o s s e s  could become s t r o n g .  A lbe i t ,  
’u n a c c e p t a b l e  damage’ would still be absorbed in the reta­
liation, but this is in terms of p r e - c r i s i s  t h i n k i n g ,  b efore  
th e  pro babi l i ty  of war a p p r o a c h e s  u n i t y .  If war is a 
virtual certainty,  then d e t e r r e n c e  has a lready e s s e n t i a l l y  
failed,  and questions of war-waging increasingly press  upon 
decision-makers .

The re la t io n sh ip  between  the US and Soviet s trategic  
forces in the mid to late 1950s is probably the most g e n e ­
rally  a c c e p t e d  example  of c r i s i s  ins tab i l i ty  cited by ana­
lys t s ,  al though,  at that time, the in c e n t i v e s  to pre - em p t  
were e x a c e r b a t e d  by the  a b s e n c e  of a s s u r e d  destruction  
c a p a b i l i t i e s .  Both countries' s trategic forces were concent­
rated in vulnerable strategic bombers,  based at on ly  a few 
l o c a t i o n s . 5 A 1954 s t u d y  by A lb er t  Wohlst ett er  for the 
RAND C o r p o r a t i o n , 7 for ex a m ple ,  showed that the Soviet  
Union would be able to destroy 85 percent of the  S t r a t e g i c  
Air Command (SAC) bomber force in a first s tr ike.  And a 
few y e a r s  later  an e x e r c i s e ,  which invo lved  s t a g i n g  a 
s p o n t a n e o u s  aler t  of the  e n t i re  SAC force  to s e e  if the
planes would be able to s u r v i v e  a Sov iet  s u r p r i s e  attack  
resulted in not a single aircraft becoming airborne in time. 4



5

T h e r e  is an additional aspect to crisis instability which 
is also generally accepted by a n a l y s t s .  Thomas S ch e l l in g  
has d e s c r ib e d  how the ex is tenc e of even a modest tempta­
tion to sneak in the f irst  blow might become compounded  
through mutual suspicion:

If  I go downstairs to invest igate a noise at night,  
with a gun in my hand,  and find mysel f  face to 
face  with a b urg la r  who has a gun in his hand,  
there is a danger of  an outcome that  n e i th er  of  
us d e s i r e s .  Even if he p r e f e r s  jus t  to l eave  
quiet ly,  and I wish him to, there is a danger that 
he may think I want to shoot him and shoot f irst .  
Worse, there is the danger that he may think that 
I think he th inks  I want to s h o o t .  And so 
o n . . . T h i s  is the  problem of  s u r p r i s e  a t t a c k .  If 
s u r p r i s e  carries an advantage,  it is worthwhile to 
aver t  it by s t r ik in g  f i r s t .  Fear that the o th er  
may be about  to s t r ik e  g i v e s  us a motive for 
str iking,  and so justifies the other’s motive .9

Schelling is describing how our fear of an enemy attack can 
actually alter our own probability of s tr iking.

One can easily imagine how actions taken by the super­
powers  in a cr i s i s  might lead to this  s ta te  o f  a f f a i r s .  
C o u n tr i e s  can dem onstr a te  r e s o l v e  by their will ingness to 
approach the brink -  through steps which raise the risks of 
c o n t in u e d  competition in a cr is is .  However,  this will ingness  
to approach the brink is e s p ec ia l ly  per i lous  if e i t h e r  s ide  
s e e s  a s u b s t a n t i a l  advantage  in striking first .  Country A, 
for example, may wish to signal its resolve to Country B by 
plac ing i ts  nuc lear  fo rces  on a l o w - l e v e l  a l e r t ,  as the  
United S ta te s  did dur in g  the  1973 A r a b - I s r a e l i  War. 
C ou n tr y  B may follow suit by placing its forces on an even  
higher alert l ev e l .  C o u n try  A may d ec ide to d i s p e r s e  i ts  
bombers or mobi l ise c o n v en t io n a l  fo r ces  in critical areas.  
The c lo s er  both c o u n t r i e s  come to full r e a d i n e s s ,  the  
g r e a t e r  their assessments  must be of the probability of war 
a n d ,  as S ch e l l in g  has d e s c r i b e d ,  the  g r e a t e r  p e r c e i v e d  
a d v a n t a g e s  in s t r ik in g  f i rs t  are  l ike ly  to a f f e c t  that  
probability.  Thus,  cr is i s  in s t a b i l i t y  can be d i s t i n g u i s h e d  
from c r i s i s  stability by the existence of this added dynamic 
in the escalation process .  Instead of continuing slowly,  s tep  
by s te p  down into  the  nuc lear  a b y s s ,  a point  may be
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reached (when the probability of war is sufficiently great  to 
t r igger  the phenomena descr ibed by Schelling) at which the 
next  s tep  s p a r k s  a s e q u e n c e  of events  which rapidly and 
compellingly moves the two towards war. In fact,  because of 
t h e  t i g h t  coup l ing  of US with Soviet  warning and control 
systems, this process of increasing alert  levels could occur  
almost automatically, r a the r  than as del iberately thought-out  
a c t s  of e s c a l a t i o n . ^  In times of tension this coupling could 
cause both sides to rely upon preprogrammed compute r  and 
organisational responses  which reinforced each other  in near 
real-t ime.  This means t h a t  in a c r i s i s  the  point at which 
both s ides  begin c o n s id e r in g  th e  a d v a n t a g e s  of s t r iking 
first is likely to be reached much more rapidly.

It is more d i ff icu l t  to p r e d i c t  p r e c i s e ly  what effect 
f i r s t - s t r ike  advantages are likely to have in a c r i s i s ,  t han  
it is to a g r e e  t h a t  they  shou ld  be minimised as much as 
possible. But this leads to a problem. Exactly what  c o n s t i ­
t u t e s  a ' s ubs tan t ia l  incentive'  to pre-empt? It is in answer­
ing this question that  consensus breaks down and two main, 
and  potent ial ly  conflicting, views of s t ra tegic  nuclear crisis 
stability emerge.  The first  a p p ro a c h e s  d e t e r r e n c e  from an 
a s s u r e d  d e s t r u c t i o n  b a c k g r o u n d ,  t h e  second  from a 
countervai ling or w a r f i g h t in g  s t r a t e g y  b a c k g r o u n d .  The 
a s s u r e d  d e s t r u c t i o n  school be l i eves  t h a t  a s ide  might  
p r e - e m p t  in a c r i s i s  only if p r e - e m p t io n  enab led  it to 
s ig n i f i c a n t ly  cu t  i ts  na t iona l  f a t a l i t i e s  a t  war 's end .  As 
such,  this school measures crisis stability by a n a ly s in g  the  
p o ten t ia l  outcomes of to ta l  w a r .  The  c o u n te r v a i l i n g  
s t ra tegy p r o p o n e n t s  also bel i eve c r i s i s  s t a b i l i ty  can be 
m ea su red  by examin ing  po ten t ia l  war  ou tcom es ,  but  this 
school  focuses  on a d i f f e r e n t  a s p e c t  of war outcome. To 
d i f fe ren t i a te  between the two schools it is useful to examine 
the concept of 'war outcome' more closely.

T h e r e  a r e  e s se n t i a l ly  three ways in which a decision­
maker  can choose to de f ine  'war  outcome ' ,  and t h e s e  
d e te rm ine  the  p a ra m e t e r s  of fou r  d i s t i n c t  i n c e n t iv e s  to 
p re -em p t .  War outcome can be de f ine d  as the p o s t - w a r  
damage level in the  home c o u n t r y ,  in t h e  home c o u n t r y  
relative to the enemy c o u n t r y ,  or  exc lu s iv e ly  in te rms  of 
the  p o s t - w a r  damage level  in the  enemy c o u n t r y .  The  
example below should help to clarify the d i s t i n c t io n s .  The 
c h a r t  r e p r e s e n t s  t h e  r e s u l t s  of h y p o t h e t i c a l  nu c le a r  
exchanges between the United States and the Soviet Union .
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In a US f i r s t  s t r i k e  and Soviet  r e t a l i a t i o n ,  the  Uni ted 
States is left with 50 million fatalities and the USSR with 90 
million f a t a l i t i e s .  In a Soviet  first  s t r ike and US retalia­
t ion ,  t h e  US fa ta l i t ie s  i n c r e a s e  to 100 million and the  
Sov ie t s '  d e c r e a s e  to 75 mil lion.  The  arrows on the chart  
identify the four potential incent ives to p r e - e m p t .  I n c e n ­
t ive  'A' is based  upon the first  conception of 'war outcome' 
'B' and ' C  upon the second, and 'D' upon the th ird .

Figure 1
Hypothetical Exchange US, USSR (No. l )

U S A S T R I K E S  F I R S T 5 0 M I L L I O N  L I V E S « , ( a ) =  D o e s  s t r i k i n g  f i r s t  s u b s t a n -  
v —  t i a l l y  c u t  n a t i o n a l  f a t a l i t i e s  ?

U S A S T R I K E S  S E C O N D 1 0 0  M I L L I O N  L I V E S «

(b)W
M 3 )=  D o e s  s t r i k i n g  f i r s t  p r e v e n t  a

n e g a t iv e  p o s t - w a r  e n v i r o n m e n t  7

U S S R S T R I K E S  F I R S T 7 5 M I L L I O N  L I V E S « « :

J ( ü )

(cT)= D o e s  s t r i k i n g  f i r s t  a c h i e v e  a n  
a d v a n t a g e o u s  p o s t - w a r  e n v i r o n ­
m e n t  ?

U S S R S T R I K E S  S E C O N D 9 0 M I L L I O N  L I V E S « " ( d ) =  D o e s  s t r i k i n g  f i r s t  e n a b l e  t h e  
U S  t o  i n f l i c t  s u b s t a n t i a l l y  
m o r e  f a t a l i t i e s  o n  t h e  e n e m y  
t h a n  b y  s t r i k i n g  s e c o n d  7

As the arrow designated 'A' indicates,  this incent ive is 
based  on a concept ion of war outcome which focuses exclu­
sively on national damage levels.  If a side can s ig n i f i c a n t ly  
cut  i ts  na t iona l  f a ta l i t i e s  by s t r iking f i rs t ,  then it has an 
incentive to st rike f irst .  In the example above  a US f i r s t  
s t r i k e  posit ively changes the war outcome for the US by 50 
million American lives (a US first s t r ike resul ts in 50 million 
American fatal i t ies,  while a US second s tr ike resul ts  in 100 
million American fatalities).

War outcome might  a lso be de f ined  in te rms  of the  
relative position of the two c o u n t r i e s  a f t e r  the war .  How 
many fa ta l i t i e s  has the  United  States  absorbed relative to 
the USSR? If the United States can significantly improve its
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r e l a t i v e  s t a n d i n g  by p r e - e m p t i n g ,  then  th i s  might  a lso 
c r e a t e  an i n c e n t iv e  to s t r i k e .  In fac t ,  d e f in ing  'war 
outcome' with r e g a r d  to the relative position of the count­
r ies,  suggests  two potential types of incentives are possible 
('B' and ' C  in F ig u re  1 ) .  The  f i r s t  involves s t r iking to 
p r e v e n t  a ne g a t iv e  rela t ive position. As the arrow desig-  
na ted  'B' i n d i c a t e s ,  th is  r equ i r e s  examining the resul ts  in 
both the US and the  USSR if the United S ta te s  s t r u c k  
s e c o n d . In th is  case t h e  r e s u l t  is that  the Soviet Union 
en d s  up with 25 million l es s  fa ta l i t i e s  than  the  Uni ted 
States .  The second incentive suggested by this concep t ion  
of war outcome invo lves  s t r i k i n g  f i r s t  to a ch ieve  an 
a dvan tageous  relative position. As arrow 'C  indicates,  this 
requires  examining whether  a US f i r s t  s t r i k e  would r e s u l t  
in a s u f f i c i e n t ly  advantageous post-war  relative position to 
e n c o u ra g e  the  US to ac tu a l ly  s t r i k e .  In th is  case the 
United S t a t e s  e n d s  up with 40 million fewer fatalities than 
the Soviet Union by pre-empting.

Fina l ly ,  'war outcome' can be descr ibed not in terms of 
na t ional  f a ta l i t i e s  or  r e l a t i v e  f a t a l i t i e s ,  bu t  simply with 
r e g a r d  to damage in the  enemy country.  Arrow 'D' points 
only at the two potential resu l ts  in the USSR to de te rm ine  
if the  US has an i n c e n t iv e  to p re-empt .  In the example, 
the  US can c ause  15 million ' e x t r a '  Soviet  f a ta l i t i e s  by 
s t r i k i n g  f i r s t .  F ig u re  2 r ev ie w s  the  d i f f e r e n t  ways of 
defining 'war  outcome'  and t h e i r  c o r r e s p o n d i n g  po ten t ia l  
incent ives .

C lea r ly ,  these four potential incentives are not equally 
compelling. The last incent ive, 'D', for example, can easi ly  
be d ismissed  as the  l ea s t  compel ling of the four because,  
unl ike the o t h e r  t h r e e ,  it s ays  no th ing  a bou t  how the 
p r e - e m p t in g  s ide  fa res  (e i ther  nationally or relative to the 
opponent) .  Of the remaining three incent ives,  o n e ,  ' C ,  is 
c o n c e r n e d  with exp lo i t ing  a d v a n ta g e  ra the r  than avoiding 
disadvantage,  and t h e r e f o r e  can be c o n s id e r e d  the  t h i r d  
most compelling. The final two incent ives are  ' s tr iking first  
subs tan t ia l ly  c u t s  na t iona l  f a t a l i t i e s ' ,  and ' s t r i k i n g  f i r s t  
p r e v e n t s  a n e g a t iv e  p o s t - w a r  relative environment ' .  It is 
likely that  a decision-maker would be concerned with s av ing  
l ives in his own country before consider ing options involv­
ing the relative positions of the  two c o u n t r i e s  ( a l t h o u g h ,  
some p o l i c y -m a k e rs  have  s u g g e s t e d  th a t  the  p r im ary  
concern of a Soviet l e a d e r  would be the  s u r v i v a l  a n d ,  if
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Figure 2
War Outcome Definitions and the 

Incent ives They Suggest

War outcome definitions Incent ives they suggest

No. l  Damage to the state A. The state has an 
incent ive to pre-empt  if 
pre-emption enables it to 
substant ia lly cut  its 
national fatalities.

No .2 Damage to the state 
re la t ive to damage to 
the  enemy state

B. The state has an 
incent ive to pre-empt  if 
pre-emption avoids a 
negative post-war  relative 
environment .

C.  The state has an incen­
tive to pre-empt  if p re ­
emption achieves an advan­
tageous post-war  relative 
environment .

No.3 Damage to the enemy 
state

D. The state has an 
incent ive to pre-empt  if 
pre-emption enables it to 
inflict significantly grea te r  
damage on the enemy.
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poss ib le ,  domination of the  communist  system ra the r  than 
t h e  Soviet people  pe r  s e ) .  T h u s ,  the  i n c e n t iv e  which 
c o n c e r n s  an ab i l i t y  to s u b s t a n t i a l l y  cut  national fatalities 
('A') can be considered the most compelling of the four.

Assured Destruction and Countervailing Strategy 
Approaches: Where Do They Fit In?

The a s s u r e d  d e s t r u c t i o n  school  bel ieves  t h a t  n u c le a r  
weapons  have  fundamentally changed military s t r a tegy .  As 
long as the popu la t ion  c e n t r e s  of the  two s id es  remain 
v u l n e r a b l e ,  s u p p o r t e r s  c o n t e n d ,  mil i tary v i c to r y  is a 
meaningless concept . They  be l ieve  tha t  d e t e r r i n g  war is 
r e l a t ive ly  easy  as long as this mutual vulnerability exis ts .  
They a re  less  c o n c e r n e d  if e i t h e r  c o u n t r y  deve lops  an 
’advantage '  in numbers of weapons (warheads,  megatonnage, 
e tc . )  because the side with the 'advantage'  could not use it 
to p r e v e n t  the  homeland from be ing  d e s t r o y e d  by the  
enemy.

The  p r o p o n e n t s  of the  c o u n te r v a i l i n g  s t r a t e g y ,  in 
contrast ,  believe that  it is precisely because of the  mutual  
v u l n e r a b i l i t y  of the  soc ie t ie s  t h a t  t r a d i t i o n a l  mil i tary 
conc ep t s  of a d v a n t a g e  a re  i m p o r t a n t .  They a r g u e  th a t  
be c ause  both s id es  a re  ' s e l f - d e t e r r e d '  from waging all-out 
nuclear war, each side is able to c onduc t  mil i tary ac t iv i ty  
a t  lower levels of violence. Thus ,  they contend, numerical 
military advantages at these lower levels a re  as m eaningful  
as they have ever  been.

T he  two schools approach crisis stability as differently 
as they do general de te rrence .  The a s s u r e d  d e s t r u c t i o n  
school concedes  to the  c o u n te r v a i l i n g  school that  in some 
limited situations the mutual v u l n e r a b i l i t y  of the  soc ie t ie s  
will not be s u f f i c i e n t  to d e t e r  w a r .  These situations are  
what the school means by 'crisis instabil ity' .  Proponen ts  of 
t h i s  a p p ro a c h  a r g u e  tha t  if t h e  two s t a t e s  deve lop  the  
c a p ab i l i ty  to s u b s t a n t i a l l y  cut  t h e i r  national fatalities by 
s t r i k i n g  f i r s t ,  in t en s e  s ituations they each will think the 
other  is about to s t r ike and therefore  that war is imminent . 
With the  p r o b a b i l i t y  of war s u f f i c i e n t ly  high, this  school 
continues, the sides will begin to c onc en t ra te  l ess  on p r e ­
venting the disaster  than on cut t ing their  losses. As Glenn 
Snyder  has wri tten:
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T he  primary object of gett ing in the first blow is 
to re d u c e  the  damage to o n e s e l f ,  as compared  
with what it would be if th e  op pon en t  were  
al lowed to s t r ik e  f i rst  . . .  ne i th er  s ide  would  
conte mplate  pre -em ption  u n le s s  it bel ieved that 
the probability of a first strike by the other ( p ) ,  
t imes th e  p o pu la t i on -e conom ic  c o s t s  which this  
s t r ik e  would cause  ( c ) ,  was g re a ter  than the  
re ta l ia to ry  damage (d) which would follow its own 
pre-emptive strike.  Thus,  the minimum condit ion  
for the  ' inc en t iv e  to pre-empt' can be expressed  
by the formula: p c > d .1 -̂

And,  more r e c e n t l y  Warner Sch i l l ing  has said while criti­
cising the debate over the 'window of vulnerability':

The public discussion of this i ssue ,  however,  has  
taken place  without any factual  information . . .  
about the kinds of gains the Soviets could achieve  
in terms of damage l imitation from such  a 
s t r i k e . . .  Would a Soviet first strike serve only to 
r e d u c e  th eir  fa ta l i t ie s  from 45 p ercen t  to 40 
p erc en t  or the d e s t r u c t i o n  of the in d u s t r i a l  
instal lat ions  from 75 percent to 71 percent? What 
i n c e n t i v e  would d i f f e r e n c e s  of this  ord er  g i v e  
S ov ie t  s ta te sm en  to s t r ik e  f i r s t  in time of  
c r i s i s . . . ? 12
T h u s ,  the p ro p o nent s  of assured destruction identify 

two r e q u irem en ts  for d e t e r r e n c e :  the  maintenance of
a s s u r e d  sec ond  s tr ik e  fo r ces  to ensure the mutual vulne­
rability of the so c i e t i e s  and,  to g u a r a n t e e  d e t e r r e n c e  in 
c r i s e s ,  the maintenance of forces which deny either side an 
ability to significantly cut its national fatalities by s t r ik i n g  
first.

The co u n t e r v a i l i n g  s ch o o l ,  in contrast,  has only one 
requirement  for d e t e r r e n c e ,  which is appl icab le  both in 
peacet ime and in cr is is .  Proponents argue that the United 
States must be able to deny the Soviet Union an a d v a n t a g e  
at any l ev e l  of con f l ic t .  This school's conception of crisis  
instability is any situation -  r a n g in g  from limited n uc lear  
war to total  war -  in which the Soviets achieve an advan­
tage by pre-empting.  In the case of total nuclear war,  the  
Soviet  'ad va nta ge '  is measured  by the  war outcome. The
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c o u n te r v a i l i n g  schoo l ,  possibly because of its emphasis on 
traditional warfight ing,  defines war outcome with r e g a r d  to 
t h e  r e la t ive  damage of the  two countr ies .  As T .K .  Jones 
and W. Scott Thompson have said:

Relative s t r eng th  at each point  in a po ten t ia l  o r  
ongoing  confl i c t  a f f e c t s  the  . . .  terms that  each 
side could exact upon cessat ion of host i l i t ie s  . . .
A r e l a t i v e ly  slow r a t e  of postwar  recovery could 
s u b je c t  a nation to both mil i tary and economic 
domination be c ause  the  o p p o n e n t  might  recover  
s t r e n g t h  a n d ,  h e n c e ,  c oe rc ive  capab i l i ty  more 
q u ic k ly .  Because relative damage at all points in 
a po ten t ia l  confl i c t  can be e s t im a ted ,  it is 
r e a s o n a b le  to e x p e c t  t h a t  t h e  r e s u l t s  of such 
estimates would influence behavior of opponents in 
a c r i s i s . 13

This  is e s se n t i a l ly  i n c e n t iv e  ' C  in the  example discussed 
earl ier:  a side has an incentive to pre-empt  if p r e - e m p t in g  
enab le s  it to achieve an advantageous relative environment .  
Interes t ingly,  Paul Nitze has argued that the Uni ted  S ta te s  
shou ld  be able to deny the Soviets a warfight ing advantage 
by maintaining ’sufficient su rv ivab le  r e s e r v e  forces  . . .  to 
hold the  enemy's population and indust ry  disproportionately 
a t  r isk ’. ^  Nitze's statement points out some inconsistencies 
in the c o u n te r v a i l i n g  a p p r o a c h .  C le a r ly ,  if the United 
S t a te s  had s u f f i c i e n t  r e s e r v e  fo rces  to hold the  enemy's 
population d i s p r o p o r t i o n a t e ly  at r i s k ,  it would deny  the  
Sovie ts  an incentive in these terms to pre-empt . However, 
this same US capability would cause the Soviets to p e rc e iv e  
t h a t  the  United S t a te s  had an i n c e n t iv e  to s t r i k e .  The 
countervailing s t ra tegy has t ended  tow ards  th is  a n a ly t ic a l  
o n e - s i d e d  n e s s . Proponents  have often failed to appreciate 
that what seems threatening to the United States ,  may have 
an e q u iv a l e n t  which seems t h r e a t e n i n g  to the  S o v ie t s .  
Similarly, the s tra tegy 's  emphasis on traditional w a r f i g h t in g  
has r e s u l t e d  in a t e n d e n c y  to assume the worst about  the 
enemy. Thus ,  when p ro p o n e n t s  th ink  abou t  r e l a t i v e  war 
outcome they  focus exc lu s iv e ly  on Soviet  i n c e n t iv e s  to 
p r e - e m p t  to achieve  an advantageous post-war environment 
( i n c e n t i v e  'C ' ) ,  while ove r look ing  the  o t h e r ,  and  more
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compell ing  in ce n t iv e  based  upon a de s i r e  to p r e v e n t  a 
negative post-war relative environment  (incentive 'B ' ) .  This  
important omission will be discussed fu r the r  below.

B u t ,  the  c o u n te r v a i l in g  s t r a t e g y  does not m easu re  
’Soviet  a d v a n t a g e ’ e xc lu s ive ly  in t e rms  of war outcome.  
Proponents argue  that the USSR might  s ti ll  be tempted to 
launch  a l imited nuclear s tr ike in a crisis if doing so gave 
them some advantage in terms of 'escalation discipline’ or  in 
some m easu re  of force e f f e c t i v e n e s s  ( such  as c o u n t e r -  
mil i tary p o t e n t i a l ,  num bers  of w a r h e a d s ,  e t c . )  - even if 
t h a t  ' a d v a n ta g e '  did not t ranslate  into an ability to improve 
t h e  r e l a t i v e  outcome a f te r  total war.  This was the essence 
of the debate over the 'window of vulnerabil ity’. As William 
Van Cleave has said,

I n s t e a d  of the  simple model of aggressive Soviet 
first  s t r ike and U.S .  r e t a l i a t i o n ,  we may face a 
s i t u a t io n  where the Soviets could st rike first  and 
s ti ll  r e t a in  t h e i r  own a s s u r e d  d e s t r u c t i o n  r e ­
t a l i a to ry  fo rce ,  l eav ing  the  Uni ted  S t a t e s  in a 
posi t ion of being  the i n i t i a t o r  of n u c le a r  war 
a g a i n s t  c ivi lian popu lace  and  t h e  Soviet  Union 
being in the position of re t a l i a to r . 15

The knowledge of this situation, the argument  went ,  might  
force the United States to back down in a crisis:

If the Soviets can st rike effectively at ou r  l a n d -  
based  ICBMs while our land-based dete rrent  does 
not have comparable capability,  the Soviets  might  
be l ieve  t h a t  they  have a significant advantage in 
a crucial dimension of the s t ra tegic  balance:  they  
could seek to gain polit ical leverage by a threat  
of nuclear blackmail. Without arguing the question 
of w h e t h e r  the  Sov ie ts  are  prepared to launch a 
nuclear first s t r ike,  such  a c ruc ia l  imbalance in 
the  s t r a t e g i c  capab i l i t i e s  could well make them 
bo lder  in a r eg io n a l  conf l i c t  or  in a major 
c r i s i s . 1®
Two po in ts  need to be made h e re .  The first  is that 

supporte rs  of the 'window of v u l n e r a b i l i t y '  have failed to 
d i f f e r e n t i a t e  t h e i r  view of g e n e ra l  d e te r re nc e  from crisis 
stabili ty. They argued th a t  the  ’window of v u l n e r a b i l i t y ’ 
was a t h r e a t  to c r i s i s  s t a b i l i ty  b e c au s e  it enab led  the
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Sov ie ts  to achieve an ’advantage' by striking first ,  and that 
th is  might g i v e  th e  S ov ie ts  an i n c e n t i v e  to s t r ik e  in a 
c r i s i s .  Since the countervailing strategy's general require­
ment for deterrence is to deny the Soviets an 'advantage' at 
any  l evel  of c o n f l i c t ,  it is not surpris ing that the 'window 
of vulnerability' seemed threatening.  But, crisis in s tab i l i ty  
is much more than simply the ability of one side to achieve  
a post-exchange advantage .  C r is i s  in s t a b i l i ty  i n v o l v e s  a 
s i tu at i on  in which a fleeting opportunity ex i s t s for both to 
s t r i k e ,  and where each is aware of the other's-  opportunity.  
C ris i s  i n s t a b i l i ty  d e s c r ib e s  how the e x i s t e n c e  of  t h e s e  
o p p o r tu n i t i e s  can create a fear of attack which affects each 
s ide's  own dec is ion  to a t t a c k .  The p ro p o n e n t s  of the  
'window of vulnerability'  thesis have neither articulated the 
nature of the United States' incentive to p re - em p t ,  nor the  
' f l e e t i n g n e s s '  of both countries' opportunities .  The 'window 
of vulnerability' can not be c o n s i d e r e d  a thre at  to cr i s i s  
stability until these two issues are resolved.

The second point is that it is unclear why a numerical  
or psychological 'advantage' after a limited nuclear exchange  
must have relevance to the further co n d uc t  of  the war,  if 
su ch  'advan tage s '  do not have some basis in the outcome of 
total war. What does it mean to have a 2:1 a d v a n t a g e  in 
c o u n t e r - m i l i t a r y  potent ia l  if ultimately that 'advantage' has 
no e f f ec t  on the war outcome? What reason  would the  
enemy have for s u r r e n d e r i n g  in the  face of a numerical  
d i s a d v a n t a g e  only? P ro p o n en ts  of the  c o u n t e r v a i l i n g  
s t r a t e g y  respond that these numerical advantages  in limited 
nuclear warfighting can be meaningful in that they s u g g e s t  
to the o th er  s ide  that  any furthe r  attacks on the military 
forces of the opponent can be countered or dom inated .  In 
p r e - n u c l e a r  t h in k in g  this  was th e  way to 'win': dominate
the military weapons of the enemy with a greater number of  
your  own w e a p o n s .  H ow ev er,  the  mutual vulnerability of 
the two societies has made this t y p e  of th in k in g  o b s o l e t e .  
T he  United S ta te s  might su rre nd er  the war after a Soviet  
limited strike because of a lack of r e s o l v e ,  but not n e c e s ­
sa ri ly  b e ca u s e  of a 'numerical  disadvantage'.  Even in the 
face of this 'disadvantage',  the United S ta te s  would re ta in  
th e  ab i l i ty  to ca u s e  'un a cc ep ta b le  damage' to the  S ov ie t  
Union, and could continue to raise this threat with counter -  
s t r i k e s .  The S o v ie t s  might have an incentive to launch a 
l imited s t r ik e  in a cr i s i s  only  if they ca lcu la ted  that  it
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would s ign i f ican t ly  improve their  war outcome in total war. 
(The actual significance of the 'window of vulnerabi l i ty '  will 
be e s t a b l i s h e d  in Chapter  3, where the war outcome possi­
bilities for wars initiated by limited nuc lear  s t r i k e s  will be 
p r e s e n t e d .)

Assured Destruction and Countervailing Strategy:
Flawed Approaches to Crisis Stability

We have seen that in their t reatment  of crisis s ta b i l i ty  
each  school has focused  on only one of the  fou r  bas ic  
incent ives  to pre-empt.  Supporte rs  of a s sured  d e s t r u c t i o n  
c o n c e n t r a t e  on incentive 'A' and support e rs  of the counter ­
vailing s t ra tegy on incent ive 'C .  Neither school's a p p ro a c h  
may be su f f i c i e n t  to a s s u r e  s t a b i l i ty  in c r i s e s .  What is 
needed is for both schools to apprec ia te  t h a t  any o r  all of 
i n c e n t iv e s  'A' ,  'B ' ,  and  ' C  (as  was i nd ica ted  e a r l i e r ,  
incent ive 'D' may be so i n s i g n i f i c a n t  as to be i r r e l e v a n t )  
could be im por tan t  in a c r i s i s  - and  t h e r e f o r e  t h a t  the 
r e q u i r e m e n t s  for d e t e r r e n c e  shou ld  be e x p a n d e d  a c c o r ­
dingly.

A h y p o th e t i c a l  example shou ld  help to point out the 
de f i c ienc ie s  of the a s s u r e d  d e s t r u c t i o n  a p p ro a c h  (see  
F i g u r e  3 ) .  The  c o u n te r v a i l i n g  s t r a t e g y  will be examined 
separately below. Imagine that  a crisis develops between the 
US and  the  USSR. War seems ce r t a in  to both.  If the US 
s truck  first it would end up with 50 million fat a l i t i es  and 
the  Sov ie ts  with 130 million f a t a l i t i e s .  If t h e  USSR 
pre-empted it would finish the war with 125 million fatali ties 
and  the  US would have 130 million fatalities. The assured 
destruction school would argue that  the United States has a 
s t rong  incentive to pre-empt  because it would enable the US 
to cut  i ts  na t iona l  f a ta l i t i e s  by 80 million. However, the 
school would say tha t  to determine precisely how unstable 
the situation was in the example would also r e q u i r e  exami­
n ing  the  Soviet  in c e n t iv e s  to p r e - e m p t ,  as t h i s  could 
influence US perceptions of the p robab i l i t y  of war ( i . e .  if 
both s id es  had s t r o n g  in c e n t iv e s  to p r e - e m p t ,  then  war 
would seem more certain as each would know that the o t h e r  
fel t  compel led to s t r i k e ) .  The  f i g u r e s  r ev e a l  t h a t  the  
Soviets  have l i t t le  i n c e n t iv e  to p r e - e m p t  to limit t h e i r  
na t iona l  da mage .  In the  example ,  pre-emption decreases  
the Soviet fatalities by only 5 million, from 130 million to
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125 million.  B u t ,  the  p r o p o n e n t s  of a s s u r e d  destruction 
might be wrong if they conclude from this t h a t  the  Soviets  
would not pre-empt .  The USSR might still s t r ike to balance 
t h e  r e l a t i v e  damage of the two s ides .  If war seems certain 
to a Soviet  p l a n n e r  - and  t h a t  be l ief  is l ikely to be r e ­
inforced by the s t r o n g  US i n c e n t iv e  to p r e - e m p t  - then  
p re -e m p t io n  might not enable the USSR to significantly cut 
its own fatalities,  but  it might a ssu re  that the United States 
ends  up with damage similar to t h a t  of the Soviet Union. 
The choice facing a Soviet leader might be stated simply as 
follows:  war  seems c e r t a i n ;  if t h e  USA s t r i k e s  first  it
' survives'  the war and th e  Soviet  Union does not ;  if the  
USSR s t r i k e s  f i r s t ,  n e i t h e r  nat ion  s u r v i v e s .  Th is  is 
essentially incent ive 'C :  s t r iking first  prevents  a n e g a t iv e
(or  in th i s  case  a 'more ne g a t iv e ' )  p o s t - w a r  r e l a t i v e  
e n v i r o n m e n t .  Of c o u r s e ,  war  must  seem ce r t a in  for the 
mutual  v u l n e r a b i l i t y  of the  soc ie t ie s  to become irrelevant  
and for these incentives to become strong .  It follows t h a t ,  
with war a cer ta in ty ,  even less dramatic incent ives than the 
one suggested by this example could become compelling.

Figure 3
Hypothetical Nuclear Exchange US, USSR (N o.2)

Fatalities
USA s tr ikes  first 
USA s tr ikes  second 
USSR str ikes  first 
USSR str ikes  second

50 million American fatalities 
130 million American fatalities 
125 million Soviet fatalities 
130 million Soviet fatalities

It is unclear  why the a s s u r e d  d e s t r u c t i o n  school  has 
focused  on in c e n t iv e  'A' and omit ted i ncen t ives  based on 
relative damage ('B' and 'C') in its analysis.  Incent ives 'A' , 
'B' and 'C  are  each concerned with warfight ing.  They each 
involve a s t ra tegy  for fighting the war that  ach ieves  a net  
a d v a n t a g e  in te rms  of the  war outcome ( a l t h o u g h  each 
s t r a t e g y  is ba sed  on a d i f f e r e n t  concep t ion  of war o u t ­
come).  One can d i s a g r e e  as to which sor ts  of incent ives  
are most important in a c r i s i s ,  bu t  th is  is d i f f e r e n t  from 
be l i ev ing  -  as  many in the as sured  destruction school seem 
to do - that only one type of incent ive is r e l e v an t .  If one 
is s p e a k in g  of d e t e r r e n c e  in c ond i t ions  of s tabi li ty,  then
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t h e  only war outcome calculus likely to affect the decision­
making of both sides is the certain knowledge that  both will 
end  up with 'unacceptable damage' if war occurs .  However, 
in c o n d i t ions  of c r i s i s  i n s t a b i l i t y ,  where  it is a l r e ad y  
a s su m e d  th a t  war will o c c u r ,  more t r a d i t i o n a l  mil i tary 
concepts of war outcome - such  as the  r e l a t i v e  damage of 
t h e  two s ides  - can be s i g n i f i c a n t .  The  p r o p o n e n t s  of 
a s s u r e d  d e s t r u c t i o n  of ten (and ju s t i f i a b l y )  c r i t i c i s e  the  
c o u n t e r v a i l i n g  s t r a t e g y ' s  emphas i s  on th e  r e l e v a n c e  of 
t radi tional  concepts of warfight ing for de te rrence .  However, 
when one is speaking of crisis instabi li ty,  it is the suppor ­
t e r s  of a s s u r e d  d e s t r u c t i o n  who can be c r i t i c i s e d  for 
o v e r lo o k in g  the  po ten t ia l  im por ta nc e  of t h e s e  t radi t ional  
ways of measuring advantage.

It shou ld  be r e a s s u r i n g  to s u p p o r t e r s  of a s s u r e d  
d e s t r u c t i o n  th a t  t h e i r  a c c e p t a n c e  of the s ign i f ic a nce  of 
incent ives  based on relative war outcome does not mean that  
they must join the  r a n k s  of the  c o u n te r v a i l i n g  s t r a t e g y .  
How ever ,  it is not immediately a p p a r e n t  why th i s  is so. 
After  all, if one accepts that we must design ou r  forces  so 
t h a t  n e i t h e r  side achieves a post-war  relative advantage by 
s t r iking f irs t,  does  not t h a t  a lso mean p r e v e n t i n g  e i t h e r  
from a c h ie v in g  any post-exchange advantages? And is not 
t h a t  the  s u b s t a n c e  oT th e  c o u n te r v a i l i n g  s t r a t e g y ?  Not 
necessar ily.  We have already seen that  the c o u n te r v a i l i n g  
s t r a t e g y  suggest s  that a post-exchange advantage need not 
t ranslate  into a post-war advantage for the advantage to be 
m ea n in g fu l .  For  example ,  a t  v a r io u s  times it has been 
a r g u e d  t h a t  the  US needs  the  MX missile to p ro v id e  a 
prompt  c o u n t e r f o r c e  c a p a b i l i t y ,  or  to enab le  t h e  US to 
match the Soviet ICBMs, warhead for warhead .  N e i the r  of 
t h e s e  a r g u m e n t s  sp e ak s  to how the  MX missile will affect 
the r e l a t i v e  war outcome.  So p r o p o n e n t s  of a s s u r e d  
d e s t r u c t i o n  can s ti ll  p a r t  company with the countervai ling 
s t r a t e g y  when the  l a t t e r  demands  r e s p o n s e s  to ' d i s a d ­
vantages'  that  have no basis in war outcome.

Secondly,  it may be possible to disagree with s u p p o r ­
t e r s  of the  c o u n te r v a i l i n g  s t r a t e g y  concerning the impor­
tance at tached to the four basic incent ives .  The MX missile 
may d e c r e a s e  a Soviet  a d v a n t a g e  in terms of the relative 
war outcome, while at the  same time (b e c a u s e  of its high 
a c c u r a c y )  i n c r e a s e  the  US in c e n t iv e s  to p re-empt  to cut 
na t iona l  f a t a l i t i e s .  If one b e l i e v e s ,  as p r o p o n e n t s  of
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a s s u r e d  d e s t r u c t i o n  apparen t ly  do, that incent ives involv­
ing national fatalities are the most important,  then  one can 
a r g u e  tha t  on ba lance  the  MX harms  s t a b i l i t y .  If one 
believes i n c e n t iv e s  based  upon r e l a t i v e  war  outcome a re  
most important , one can a rgue  the opposite.

Finally, proponents  of a s s u r e d  d e s t r u c t i o n  need not 
a lways a d v o c a t e  s t e p s  which d e c r e a s e  i n s t a b i l i t y  on one 
level and increase it on a n o t h e r .  Cr i s i s  s ta b i l i ty  can be 
improved on all levels by increasing the survivabil ity of the 
s t r a t e g i c  forces  and by ba la n c in g  th e i r  capab i l i t i e s  for 
r e t a l i a to r y  damage .  With i n v u l n e r a b l e  and equal nuclear 
forces, a pre-emptive st rike would r e s u l t  in the  same war  
outcome for a s ide as s t r i k i n g  s e c o n d .  The weapons on 
both sides could be designed for d e l iv e ry  by the s low es t ,  
leas t  a c c u r a t e ,  and  least vulnerable  systems available, and 
still accomplish the goal of d e c r e a s in g  the i n c e n t iv e s  - on 
all levels  - to p r e - e m p t .  Th is  theme will be deve loped  
fur ther  in Chapter  4.

The Countervailing Strategy

The coun te rva i l in g  s t r a tegy  has also omitted important 
incentives in its t reatment  of crisis s tabili ty.  Proponents of 
th is  school ,  for r e a s o n s  suggested  earl ier,  concentrate  on 
preventing the Soviet Union from obtaining an in c e n t iv e  to 
p r e - e m p t  in o r d e r  to a c h ie ve  an a d v a n t a g e o u s  p o s t - w a r  
environment.  However ,  th is  c o n c e n t r a t i o n  could lead to 
pol icies which harm c r i s i s  stabili ty on a number of levels.  
The MX missile is a good example. As indicated above ,  the  
missile may d e c re a s e  the  Sovie t  incent ives to pre-empt  to 
ach ieve  a r e l a t i v e  p o s t - w a r  a d v a n t a g e ,  bu t  it may also 
in c re a s e  US incent ives  to s t r ike.  It is possible to support  
the MX in spite of this if one has decided that prevent ing  a 
r e l a t i v e  d i s a d v a n t a g e  is the  most im por tan t  of the  fou r  
incent ives . However, it is not at all clear tha t  s u p p o r t e r s  
of the  coun te rva i l ing  s t ra tegy  have ever  consciously consi­
dered the exis tence or relevance of the o t h e r  t h r e e  i n c e n ­
tives.

The s t r a t e g y  also g e t s  in to  t r o u b l e  b e c a u s e  of i ts  
tendency toward analytical one -sidedness .  S uppor te r s  t end  
to th in k  in te rms  of an e x c lu s iv e ly  Soviet  t h r e a t .  This 
makes it difficult for them to a p p r e c i a t e  tha t  t h e  Sov ie ts
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p e rc e iv e  an American t h r e a t .  T h u s ,  a d v o c a t e s  of the  
s t r a t e g y  focus on in c e n t iv e  ' C  (Soviet  i n c e n t iv e s  to 
p r e - e m p t  to ach ieve  an a d v a n ta g e o u s  p o s t - w a r  r e l a t i v e  
environment) while overlooking incent ive 'B' (Sovie t  i n c e n ­
t iv e s  to p r e - e m p t  to avoid a n e g a t iv e  p o s t - w a r  r e l a t i v e  
environment) .  For example, Colin Gray has written:

An American war f igh t in g -o r ien ted  s t r a t e g i c  p o s ­
t u r e ,  if well d e s ig n e d ,  should not contr ibute  to 
crisis instability . . .  A central  p u r p o s e  info rming  
U .S .  s t r a t e g i c  posture  would be its denial of any 
p laus ib le  Soviet  th e o r y  of v i c t o r y .  Why the  
Soviet Union would be i n t e r e s t e d  in s t a r t i n g  a 
war that  it would stand little, if any p r o s p e c t  of 
winning is, to say the least ,  o b s c u re . 1 7

Gray is a p p a r e n t l y  not only a r g u i n g  tha t  the US shou ld  
p r e v e n t  the  Sov ie ts  from ob ta in in g  the  c a pab i l i ty  for  a 
post-war  relat ive advantage,  but  also that  the United States  
s h o u ld ,  i t s e l f ,  s t r i v e  for this capabi li ty.  In the hypothe­
tical example below the US has obtained a relative p o s t - w a r  
a d v a n t a g e .  A US f i r s t  s t r ike and Soviet retaliation leaves 
the USSR with 130 million dea ths  and the  US with only 50 
million d e a t h s .  A Soviet f i r s t  s t r i k e  and  US retal ia t ion 
r e s u l t s  in 125 million Soviet  d e a th s  and 110 million US 
d e a th s .  Clearly, as Gray says,  the Soviets by pre-empting 
'would s tand  l i t t le  if any p r o s p e c t  of w inn ing ' .  They 
would,  in f a c t ,  end up with 15 million more fatalities than 
the USA. However ,  if war seemed c e r t a i n ,  t h e  Soviets  
might  n e v e r t h e l e s s  choose to s t r i k e  to avoid the situation 
which would obtain if the US s truck f i r s t .  For the  USSR, 
a p o s t - w a r  world in which neither  nation survived might be 
preferable to one in which only the United States s u r v i v e d .  
What Gray and  the  p r o p o n e n t s  of the  c o u n te r v a i l i n g  
s tra tegy have failed to recognise is t h a t  in a c r i s i s  a s ide  
chooses  to p r e - e m p t  b e c au s e  it is p r e f e r a b l e  to not 
pre-empting.  In one situation the choice may be be tween  
v ic to ry  and de fe a t ;  in a n o t h e r  it may be between victory 
and s ta lemate ;  in a th i r d  it may be simply a m at te r  of 
cut ting losses.
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Figure 4
Hypothetical Nuclear Exchange US, USSR (No.3)

USA Strikes First 5 0 ^

USA Strikes Second 110 \  Soviet 
Incentive

USSR Strikes First 125 / ’B’ 
/

USSR Strikes Second 130

Conclusion

We have  seen  th a t  a t  leas t  four  bas ic  i n c e n t iv e s  can be 
identified for a side to p r e - e m p t  in a c r i s i s .  The se  fou r  
i n c e n t iv e s  a r e  derived from the three ways in which a side 
can choose  to de f ine  ’war outcome’. If war outcome is 
de f ined  in te rms  of na t iona l  f a t a l i t i e s ,  t hen  an incentive 
exists if p r e - e m p t in g  can cu t  nat ional  f a t a l i t i e s .  If war  
outcome is defined in terms of the damage absorbed by the 
state relative to t h a t  a b s o rb e d  by the  enemy s t a t e ,  then  
two i n c e n t iv e s  a r e  poss ib le :  one in which p r e - e m p t io n
enables the side to avoid a negative post-war e n v i r o n m e n t ,  
and  a n o t h e r  in which p re -e m p t io n  enab le s  the  s ide  to 
achieve an advantageous post-war  environment . F ina l ly ,  if 
war  outcome is def ined  exclusively in terms of the damage 
in the  enemy s t a t e ,  an i n c e n t iv e  e x is t s  if p r e - e m p t io n  
e n a b le s  t h e  home side to cause  more damage to the enemy 
side than it could cause  (to the enemy s ide)  by s t r i k i n g  
second.

It is possible to rank these four incentives in o rder  of 
importance,  although this process may be somewhat s u b j e c ­
t i v e .  The  s u p p o r t e r s  of assu red  destruction have focused 
on what is probably the most compelling of the  fou r  i n c e n ­
t i v e s ,  bu t  have ignored  o t h e r  important  incent ives,  while 
the proponents  of the countervai ling s t ra tegy have focused
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exc lu s ive ly  on what is probably a less compelling incent ive. 
These omissions r ep re sen t  flaws in both schools' a p p r o a c h e s  
to crisis stabi li ty.

What c o n s t i t u t e s  a s u b s t a n t i a l  incentive for a side to 
s t r ike first? It seems the closest we can come to answering  
th i s  q u e s t ion  is to presen t  the war outcome figures in each 
country for the two op t io ns  ( s t r i k i n g  f i r s t  or  s e c o n d )  to 
d e te rm ine  if any  or  all of t h e  fou r  i n c e n t iv e s  mentioned 
e a r l i e r  ( 'A' - 'D'  above )  e x i s t .  If the  d i f f e r e n c e  be tw een  
s t r i k i n g  f i r s t  and  second  is of the order  of ten or twenty 
million fatalities,  then we will conc lu de  tha t  t h e r e  is l i t t l e  
i n s t a b i l i t y .  How ever ,  if t h e  f a ta l i ty  estimates are  s igni­
ficantly grea te r  than that  amount for the most im p o r ta n t  of  
the  fou r  i n c e n t i v e s ,  we will conclude that  crisis instabil ity 
is h ig h .  F ina l ly ,  it is im por tan t  to a p p r e c i a t e  t h a t  the  
p ro c e s s  of c a lc u la t in g  war  outcomes is precar ious at bes t .  
This is the subject  of the  nex t  c h a p t e r  and  a theme t h a t  
will be repeated throughout  this monograph.
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CHAPTER 2
THE ASSUMPTIONS AND UNCERTAINTIES INVOLVED WITH 

CALCULATION OF NUCLEAR EXCHANGES

One e x p e r i e n c e s  a hea l thy  u n e a s i n e s s  when c a lc u la t in g  
n u c le a r  e x c h a n g e  s cena r io s  invo lv ing  t en s  of millions of 
c a s u a l t i e s .  T h e re  is a s e n se  t h a t  the f i g u r e s  one is 
manipulat ing back and forth are  enti rely inadequate  e x p re s ­
sions of the untold human misery and d e v a s t a t i o n  invo lved  
and th a t  it is somehow immoral to think about the unthin­
kable. No doubt  th is  u n e a s in e s s  s tems from th e  awesome 
impl ica t ions  i n v o lv e d .  But  also, there  is little r eassurance  
in the scenario calculation process  i t s e l f ,  which is r e p l e t e  
with a s su m p t io n  and  uncertainty.  This chapter  will explain 
the calculations used in this  m onograph  and then  d i s c u s s  
some of the weaknesses involved in determining outcomes of 
nuclear  exchanges.

. The  ab i l i t y  to d e s t r o y  a f ixed s i t e  enemy ICBM with 
another  ICBM is primarily a function of the target  h a r d n e s s  
a nd  the  yield and accuracy of the attacking warhead.  What 
must be de te rm ine d  f i r s t  is the le tha l  r a d i u s  (L) of the  
t a r g e t  - t h a t  is ,  t h e  rad ius  in which a given warhead will 
destroy a t a r g e t  of a given h a r d n e s s  - which will t hen  
ena b le  ca lcu la t ion  of the  ’kill p r o b a b i l i t y ’ . The equations 
used here to determine L and single shot  kill p ro b a b i l i t i e s  
(SSKP) a r e  from the  Gene ra l  Electric Missile Effectiveness  
Calculator,  which has modified the  th e o re t i c a l  r e l a t i o n s h ip  
be tw een  the various factors based upon observed resu l ts  of 
missile flight t es ts .  The expressions for lethal radius  a re:  
for 50<H<1000

L = 2.9W 1 / 3 / H . 3 5

for H>1000

L = 2.62W 1 / 3 /  H

where L = Lethal radius  in nautical miles 
H = Hardness  in PSI overp ressure  
W = Yield of warhead in megatons
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T h e  SSKP is the  e x p r e s s io n  for  the  p ro b ab i l i t y  t h a t  a 
missile with a given accuracy (CEP) and warhead yield will 
d e s t r o y  a t a r g e t  of a g iven  hardness .  The expression for 
SSKP is:

SSKP 1 -0.69315e

L
CEP

2

where
SSKP= Single shot kill probability
CEP = Circular e r ro r  probable in nautical miles
L = Lethal radius  in nautical miles

It is g e n e ra l l y  a c c e p te d  as p r u d e n t  to d e s i g n a t e  at 
leas t  two w a r h e a d s  for each targe t  regardless  of the SSKP 
of the missile in question.  The cumula t ive  kill p r o b a b i l i t y  
( P k ) ,  when more than  one w arhead  is used,  is related to 
the SSKP by the following expression:

Pk = 1 -  (1 - SSKP)n

The  a p p a r e n t  simplicity of these equations should not 
d i sg u i s e  the  fact  - indeed  it should  s u g g e s t  - t h a t  the 
p ro c e s s  of c a lc u la t ing  missile e x c h a n g e s  invo lves  much 
u n c e r t a in ty .  Problems o c c u r  in de te rm in in g  num ber s  for 
each of t h e  variables in the equations and in other  aspects 
of the process .  An ICBM passes through three phases in its 
f l i g h t ,  each of which can experience difficulties not ref lec­
ted in the equations: the boost phase,  beginning at l aunch 
and ending when the rocket  motors of the propulsion system 
have b u r n e d  out (3-5 m in u t e s ) ;  the  m id -cou rse  s t a g e ,  
b e g in n i n g  when the  boost s tage ends and continuing while 
the missile pierces the atmosphere and e n d in g  as the force 
of g r a v i t y  d raw s  the missile back to the upper  limit of the 
atmosphere on its way down to t a r g e t  (abou t  25 m in u t e s ) ;  
and the  t e rm ina l  p h a s e ,  as the missile's warheads r e - e n te r  
the atmosphere and detonate over the t a rg e t .  A dd i t iona l ly ,  
mishaps are  possible even before the missile is fired,  in the 
p r e - l a u n c h  mode.  The e x t e n t  of human r e l i a b i l i t y ,  for 
example,  has  not been t e s t e d  u n d e r  r e a l i s t i c  conditions.  
Would the  mil i tary men and women a s s ig n e d  the task  of 
launching the missiles actually carry out their duties?
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I n d e e d ,  in a c o u n t e r - f o r c e  f i r s t - s t r i k e ,  t h e r e  
would be an addi t i ona l  compl icat ing f a c t o r :  
l a u n c h i n g  such a s t r i k e ,  i nvolving some 2000 
warheads would requi re the timely coopera t i on  of 
s e v e r a l  t e n s ,  more probably hundreds  of people.
The i r  be ha v i o u r  u n d e r  such c i r c u ms t a n c e s  is 
fundamen t a l l y  unpred i c t ab l e . . . the possibili ty that  
s i gn i f i c a n t  number s  of c r i t i ca l  p e r s o n n e l  will 
r e f u s e  to per form t he i r  a s s i gne d  roles,  or  even 
a t t e mp t  to s abo t age  t he  e f f o r t ,  will n e v e r  be 
completely insigni f icant . 18
In t he  Uni ted S t a t e s  ope r a t i ona l  missi le t e s t s  a r e  

conducted by removing both missi les  and c r ews  to speci a l  
t e s t  faci l i t i es  where  condi t i ons  a r e  highly r egu l a t ed  and 
therefore not very r e p r e s e n t a t i v e  of  ac tua l  combat  c o n d i ­
t i ons .  T h e r e  have  been t h r e e  Minuteman t e s t s  from 
operat ional  silos,  all of which were u n s u c c e s s f u l .  One of 
t h e s e  missi les  fai led to t ake  off  becaus e  a speck of dust  
d r i f t e d  into one of t he  electromechanical  firing c i r c u i t s . 20 
The  Sov i e t s ,  who do have  an ac t i ve  t es t  p r og r a m from 
ope r a t i ona l  s i los ,  may be b e t t e r  able  to s imula t e  t he s e  
condit ions for their missi le c r e w s .  The r e  a r e  also c e r t a i n  
t ec hn i ca l  problems t ha t  can occur  at  t h i s  s t a g e .  For  
example,  missi le gu i danc e  sys t ems  de pend  on m e a s u r i n g  
c h a n g e s  in veloci ty af ter  launch,  which, in t u r n ,  requi res  
an a c c u r a t e  measur ement  of veloci ty be fore  l a u n c h .  For  
ICBMs t h i s  is l ess  of a problem t han  for ball ist ic missile 
firing submarines (SSBNs),  where both veloci ty and exac t  
pos i t ion a r e  more di f f icul t  to de t e r mi ne .  To some extent  
t h e s e  and o t h e r  bi ases  d i sc us s e d  below are  t aken  into 
a c coun t  by mi l i t ary p l a nne r s  in determining missile capa­
bilities.  However,  any miscalculation of t hes e  b i ases  - not  
unl ike ly  g iven ou r  imperfect  knowledge of phenomena such 
as gravi ty anomalies - can s i gn i f i can t l y  d e g r a d e  p e r f o r ­
mance,  and therefore missile exchange resul t s .

Similar  t echni ca l  problems a re  poss ib l e  d u r i n g  t he  
boos t ,  mid-course and terminal phases .  Are the i nst ruments  
properly cal ibrated and unaffected by the l aunch?  Has t he  
t h r u s t  t e r mi na t e d  at  exac t ly  t he  r i g h t  i n s t a n t ?  Is t he  
o n - b o a r d  comput e r  f unc t i on ing  c o r r e c t l y?  Of p a r t i c u l a r  
i n t e r e s t  a r e  t he  poss ib l e  e f f ec t s  d u r i n g  t he  t e r mi na l  or  
r e - e n t r y  s t a g e .  Warhead r e - e n t r y  will be i n f l u e n c e d  by
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variations in atmospheric density, winds, and other weather 
conditions, all of which are highly unpredictable. Warheads 
are designed with a special coating which heats up and then 
flakes off (carrying the accumulated heat energy away with 
the f lakes)  as the warhead re-enters the atmosphere. Poor 
weather condit ions can speed up this flaking pr oc e ss ,  
potent ial ly  disabl ing the warhead.  It has been estimated 
that severe weather conditions can decrease the accuracy of  
an ICBM by 25 percent or more. This is not typical ly a 
factor taken into account in determining ICBM accuracy and 
reliability l eve ls .21

Other factors involving great  uncertainty include  
variations in warhead yield and target  hardness .  A g iven  
warhead yield can be plus or minus 20 percent (or more) of 
the  offic ial ly stated f i g u r e . 22 u s  silos can range  in 
hardness from 1200 to 2200 psi depending on the geological  
s u r r ou n d in gs  of the particular s i te  ( the f igure  typically 
quoted is 2000 p s i ) . E v e n  these estimates may be inaccu­
rate as no silo has ever been exposed  to a nuclear deto ­
nation in any t e s t .  Both warhead yield and silo hardness 
are critical variables in the SSKP formulation.

Poss ib ly  most important is that the f igures  used in 
calculations of nuclear exchanges  for accuracy and re l ia ­
bility are derived from a very small number of missile flight 
tests conducted under ideal condi t ions .  No US missile has 
ever  been f ired on short notice from an operational  silo 
randomly chosen over an actual  intercont inental  f l ight  
p a t h . 24 Soviet  ICBMs have been tes ted from operational  
s i l o s 25 and the Soviets  may tes t  their missiles  over a 
broader spectrum of possible operational conditions,25 but 
they nonetheless suffer considerable restrictions. No Soviet  
or American ICBM has been fired over the North Pole, the 
route an attacking ICBM would take ,  and where the polar 
magnetic field and other geophysical features and anomalies 
may affect accuracy. Geodetic and magnetic anomaly s a te l ­
l ites  have ,  however, flown in quasi-ballistic paths over the 
North Pole,  thereby  removing much uncerta inty .27 Also, 
testing is not conducted with real nuclear warheads in place 
so that fus ing sys tems are not examined under operational 
c o n d i t i o n s . 28 The US Air Force has indicated that the  
number of t es t s  it conducts  with a particular guidance  
conf iguration - i . e .  the same software, warhead materials 
and aerodynamics -  is quite  small.  'A half dozen,  or a
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dozen in one case I’m aware of,  would represent the kind of 
numbers we’re talking about.  It would more frequently be 6 
rather than 12. ,29

F in a l ly ,  problems of co o r d in a t in g  and timing nuclear 
attacks are often overlooked in the calculat ions  of e x c h a n ­
g e s .  F ra t r ic id e  is the word used to describe the situation 
whereby an attacker’s warheads can disable  each o th er  by  
poorly  coordinated detonations.  To avoid fratricide literally 
requires  split second timing. For example, ’there are missile  
f i e ld s  in the  n o r t h e r n ,  middle ,  and southern latitudes of 
the United States.  An attack on them must be conducted so  
that  the  ef fects  of detonations on northern missile fields do 
not interfere with RV’s des igned for s o u th ern  b a s e s .  This  
means h i t t i ng  s o u th ern  f i e ld s  at the  same time as th ose  
fu r t h e r  to the n o r th .  The e x q u i s i t e  problem for the  
a t t a c k e r ,  t h e n ,  is not l a u n c h in g  his missiles all at once,  
but ,  rather,  sequencing them to arrive more or less ’imultane- 
usly at widely separated points’. 30

With so many u n p r e d i c t a b l e  variab les  i n v o l v e d ,  how 
m eaningfu l  can ca lcu la t i on s  of  fo rce  e x c h a n g e s  be? As  
Henry Kissinger once remarked:

ini t ia t io n  of an a l l -o u t  s u r p r i s e  attack would  
depend on substantial  co n f id en ce  that t h o u s a n d s  
of r e - e n t r y  v e h ic l e s  la un ch ed  in ca r e fu l ly  
co o r d in a ted  a tt acks  -  from land ,  sea  and air  
-  would knock out all  their targets  thousands of 
miles away, with a timing and re l iab i l i ty  ex a c t l y  
as p red ic te d  . .  .A ny  miscalculat ion  or t e ch n ica l  
failure would mean national c a ta s t rophe .31
Even s l i g h t  c h a n g e s  in any of the  a s su m p t io n s  can 

d ra s t i c a l l y  a l te r  the  results .  Tsipis and Bunn have used a 
hypothetical attack by Soviet SS-19s on US Minuteman s i los  
to demonstrate this point .32 i n the ideal case,  in which the 
Soviet missiles are 100 percent reliable,  there is no bias in 
th e i r  a c c u r a c y ,  no f r a tr i c id e  e f f e c t s ,  and no other unfa­
vourable variations,  they showed that the  S S - 1 9 s  could be 
e x p e c t e d  to destroy 86 percent of the Minuteman silos.  But 
if the accuracy is decreased by just 0.05 nautical miles and  
t h e  e f f e c t s  of l ight  f r a tr i c id e  are  s u b t r a c t e d ,  then the  
p e r c e n t a g e  of ICBMs d e s t r o y e d  drops  to just  over  75 
p e r c e n t .  In the  case of a Minuteman force of 1000 missiles,  
this sl ight variation in assumptions repr es en ts  a d i f f e r e n c e
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of  110 missi les  or  330 warheads.  In a worst-case situation, 
where a c cu ra cy  is d e c re a s e d  by 0.15 nau t i ca l  miles , the  
missiles a re  only 75 percent  reliable, and there  is both light 
f ra t r ic ide and u n f a v o u r a b le  v a r i a t i o n s ,  Ts ip i s  and  Bunn 
show only 31 pe rc e n t  of the Minuteman force is destroyed.  
T h u s ,  when Paul  N i tze33 a r g u e s  t h a t  a successful  Soviet 
counterforce first s tr ike against the US may be poss ib le ,  it 
becomes im por ta n t  to ask u n d e r  what assumptions is such 
an attack likely to seem favourable to a Soviet p l a n n e r  and 
w h e t h e r  any Soviet  l e a d e r  could poss ib ly  pu t  fa i th  in 
assumptions which, if only modestly inaccurate,  could resu l t  
in a t remendous variation in war outcome.

John Steinbruner  and Thomas Garwin have  looked at  
Soviet  c o u n te r f o r c e  first s t r ike scenarios not only in terms 
of how variations in the  a s su m p t io n s  a ff ec t  s u r v i v i n g  US 
ICBMs, bu t  a lso in terms of the differing rat ios of su rv iv ­
ing  US ICBMs to Soviet  IC B M s.34 They have shown that 
even incremental  c h a n g e s  in r e l i ab i l i ty  and a c c u r a c y  can 
mean th e  d i f f e r e n c e  be tween  destroying  90 percent  of the 
US ICBMs at  a r a t h e r  low cost  in w a rh e ad s  u s e d ,  and 
a c h ie v in g  th a t  90 p e r c e n t  f i g u r e  at  the  cos t  of virtually 
d i sa rm in g  the  Soviet  ICBM f o r c e . 35 As S t e i n b r u n e r  and 
Garwin put  it:

be l i e f  in the  r e l a t i v e  vulnerabil ity of land-based  
missiles can be constructed only on the basis of  a 
n a r r o w  and  rigid cri terion of analysis,  one which 
requ ires  that any technically conceivable threat  to 
the  missiles be covered - no matter how fantastic 
the conceived threat  might be when viewed from 
t h e  p ra c t i c a l  world in which an o f fens iv e  force 
must o p e r a t e . . . under some plaus ib le  a s s u m p t io n s  
even  r a t h e r  modest  s h i f t s  in the  p e r t i n e n t  
assumptions are sufficient to change the a p p a r e n t  
advantage from the a t t acker  to the d e f e n d e r . . . 36
What emerges from this brief discussion is that  offic ia l  

models of n u c le a r  e x c h a n g e s ,  while nec es sa ry  in that we 
have no other  way of visualising nuclear war, should not be 
t aken  too se r ious ly .  Nevertheless,  these and similar models 
a re  used by the  mil i tary for p u r p o s e s  of c o n t i n g e n c y  
p l a n n i n g .  The  Depar tm ent  of Defense calculations a re ,  not 
s u r p r i s i n g l y ,  more complex than  the ones used  in th is  
monograph .  For example, the Department of Defense target
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h a r d n e s s  e s t im a tes  a r e  based  on in te l l i g en c e  information 
c o n c e r n in g  id io s y n c ra t i c  c h a r a c t e r i s t i c s  of in d iv id u a l  
t a r g e t s ,  while th is  p a p e r  u t i l i s e s  an a v e r a g e  h a r d n e s s  
f igure.  The Defense Intelligence Agency, while i d e n t i f y i n g  
the  same basic  v a r i a b le s  used h e r e , 9 ' ad ju s t s  the Lethal 
Radius (LR) equation to allow the target  some probability of 
s u r v i v a l  if t he  warhead  l ands  within t h e  LR a n d  some 
probability of destruction if it lands outside of t h e  LR.  We 
simply assume th a t  the  target  is automatically destroyed if 
the warhead  lands  within the  LR.  This  is known as the  
'cookie  c u t t e r '  a p p r o a c h .  Also,  the  Defense  I n te l l i g e n c e  
Agency  rel ies  on a more s o p h i s t i c a t e d  model of t a r g e t  
s e n s i t i v i t i e s  to ove rp re ssu re  considerat ions ( i . e .  they take 
into account not simply the maximum ove rp res su re ,  b u t  also 
t h e  o v e r p r e s s u r e  d u r a t i o n ,  which increases  with warhead 
y i e l d ) . 38 As it t u r n s  o u t ,  modifications of the equation to 
com pensa te  for the  w e a k n e s se s  in t h e  'cookie  c u t t e r '  
a p p r o a c h  and  t a r g e t  s e n s i t i v i t y  to o v e r p r e s s u r e  tend to 
cance l  each o t h e r  o u t -. 99 A d jus tm e n t  for pu l se  d u r a t i o n  
produces higher SSKPs and adjustment  for the cookie c u t t e r  
a p p ro a c h  produces lower SSKPs. Thus the formulae used in 
this paper  would seem to be r e l a t i v e ly  a c c u r a t e  a p p r o x i ­
mations.

The  Air Force  SNAPPER Damage A s s e s s m e n t  Model, 
developed by the  RAND C o r p o r a t i o n ,  combines a Damage 
E x p e c ta n c y  model with a targe t  base and weapons allocation 
sy s te m .49 It defines Damage Expectancy (DE) as follows:

DE = 1 -  (1 -  R x P k ) n 
where

DE = Damage expectancy
R = Reliability times probability of successful  

penetrat ion
Pk = Kill probability of the weapon against the  target
n = Number of weapons of the same type allocated to 

the target

One way the SNAPPER model determines weapons alloca­
tion is by assigning values to the various t a r g e t s  and  then  
a s s i g n i n g  a t t a c k i n g  warheads to the most valuable ta rge ts .  
Alterna tely,  a desired level of damage can be selected - say 
d e s t r u c t i o n  of 80 percent  of the industr ia l  ta rge t  set - and 
then warheads can be allocated to meet that c r i t er ion .
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Given the  p o te n t i a l  inaccuracies  of these models,  how 
important might they be in influencing decision-making? One 
can point to num erou s  exam ples  in which decision-makers  
have allowed optimistic military estimates to influence policy.  
It was P r e s i d e n t  K e n n e d y ,  r e c e n t l y  em ba rra ssed  by the 
failure of the Bay of Pigs operation (which was championed  
by the Central  Intel ligence Agency with the Joint Chiefs of 
Staff ) ,  who complained to Arthur S c h l e s i n g e r ,  'If someone  
comes in to te l l  me th i s  or that  about  the  minimum wage 
bil l ,  I have  no h es i ta t ion  in o v e r r u l in g  them.  But you  
always  assume that the military and intell igence people have 
some s e c r e t  sk i l l  not av a i la b le  to ord inary  mortals ' . 41 In 
Vietnam, the Department of Defense constantly a s s u r e d  the  
P r e s id e n t  'we're win ning  the  war' and ' the corner will be 
turned' with the commitment of just a few more t r o o p s .4^

But would calculations of nuc lear  e x c h a n g e  outcom es  
act ual ly  be cr i t i ca l  in a c r i s i s  that  r i s k ed  es ca la t io n  to 
nuclear  war? It seems  re a s o n a b le  that if th ere  were  a 
s e r io u s  r i sk  of  nuc le ar  war it would be ra t ional  for a 
decision-maker to contemplate the various a l ternat iv es  ( i . e .  
s t r ik e  f ir st ,  wait,  launch on warning, launch under attack,  
e t c . )  and their effects  on the war outcome. However t r a g ic  
the  c o n s e q u e n c e s  of any nuclear war, different options for 
waging that war might have d i f f e r e n t  r e s u l t s ,  p o s s ib l y  in 
terms of t e n s  of mill ions  of f a t a l i t i e s , 43 which one could 
argue it would be irresponsible of a leader to i g n o r e .  The  
models ,  as the  only way present ly available of gauging the 
significance of the a lternat ives,  might thus  play an impor­
tant ro le .  How important  a role  is impossible to s a y .  One 
dec i s ion -m aker  might appreciate the uncertainty involved in 
the c a lcu la t io n s  and t h e r e f o r e  ch o o s e  to view the a l t e r ­
n a t iv e s  as a r t i f i c i a l .  Another might accept the integri ty of 
the alternatives assuming, to re-quote  K e n n e d y ,  that  they  
derive from 'a secret  skill not available to ordinary mortals'.
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CHAPTER 3
THE CALCULATIONS AND RESULTS

The previous  c h a p t e r  d e s c r i b e d  some of the  u n c e r t a i n t y  
involved in estimating the outcome of a nuclear a t t ack .  But 
there  are  some more fundamental  a s s u m p t io n s ,  c o n c e r n in g  
the  compilat ion and  c h a r a c t e r i s t i c s  of the  fo rces  each 
country has and will have, the types of n u c le a r  e x c h a n g e s  
selected for modelling, and the procedure used to determine 
fatalities, which could also a f fec t  the  c o n c lu s io n s .  These  
assumptions will be presented below, followed by the resul ts  
of the models of nuclear exchanges p ro je c te d  for 1985 and 
1990. The f in d ings  of the calculations will suggest  answers  
to four main questions: (1) Does ei ther  side have a subs tan ­
tial  i n ce n t ive  to p r e - e m p t  in a c r i s i s ?  (2) What do the  
calculat ions suggest  about the significance of the ’window of 
vulnerability'? (3) Is it possible that  the Soviets p e rc e iv e  
a ’window of v u ln e r a b i l i t y '  of their  own? And (4) How will 
the answers to (1) — (3) change between 1985 and 1990?

The  force posture  assumptions are shown in Figures  5, 
6, 7 and 8 ( th e  ’U .S .  S t r a t e g i c  Force - 1985’ , 'USSR 
S t r a t e g i c  Force  -  1985', 'US S t r a t e g i c  Force  -  1990', and 
'USSR Strategic Force - 1990', r e s p e c t i v e l y ) .  The  Soviet  
Union is c u r r e n t l y  t e s t i n g  at  l ea s t  two 'new'  ICBMs, the 
SS-24 and the  S S - 2 5 . 44 i t  is assumed in Figure 8 that in 
o r d e r  to s tay  within SALT l imits ,  the  SS-25 g r a d u a l ly  
r e p l a c e s  the  o lde r  S S - l l s  and S S -1 3 s .  Although SALT II 
allows each side to deploy one new ' l igh t '  ICBM, it seems 
l ikely tha t  the  s u p e r p o w e r s  will each deploy two new 
ICBMs: the SS-24 and SS-25 for the Soviet Union,  and the  
P e a c e k e e p e r  and  Midgetman for  t h e  United States .  Thus ,  
when we assume that  SALT is 'observed ' in 1990, we do not  
mean a d h e r e n c e  to e v e ry  term of the  agreement  (in fact,  
the Soviet Union p r e s e n t ly  exc ee ds  the limits on ICBMs, 
SLBMs and heavy  b o m b e r s ) ,  bu t  t h a t  n e i t h e r  s ide  will 
undercut  the basic f ramework of t h e  T r e a t y .  In SALT II 
the  Soviets  a g r e e d  to a sub - l im i t  of 820 MIRVed ICBMs. 
Since this number has already been reached with the SS-17, 
SS-18,  and SS-19 ICBMs, this paper  assumes the new SS-25 
is a s ingle  warhead  s y s t e m 4 * and  t h a t  if t he  SS-24 is 
deployed,  it will be at the expense of the SS-17, which has
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Figure 5
US Strategic Forces and Capabilities 1985
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Figure 6
USSR Strategic Forces and Capabilities 1985
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Figure 7
US Strategic Forces and Capabilities 1990 (SALT observed)
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Figure 8

USSR Strategic Forces and Capabilities 1990 (SALT observed)
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t h e  fewest warheads of the Soviet MIRVed ICBMs. Thus the 
figures for the Soviet ICBM force in 1990 are p r o je c te d  a s :  
150 SS-24, 308 SS-18, 362 SS-19, and 490 SS-25.

There is a fu r the r  SALT limit of 1200 on the num ber  
of MIRVed ICBMs, MIRVed SLBMs and MIRVed ASBMs each 
side is permitted.  There are  t h r e e  Soviet MIRVed SLBMs, 
two of which a r e  a l r e a d y  dep loyed  - the  SS-N-18 and  
SS-N-20 -  and one of which - the SS-N-23 - is in t e s t i n g .  
As 820 of the  1200 sub- l imi t  is assumed to be satisfied by 
ICBMs, at most 380 SLBM launchers  can be MIRVed.

The  D epa r tm en t  of Defense  has estimated that  seven 
T yphoon  SSBNs will be deployed by 1990.46 This t ranslates  
into 140 SS-N-20 SLBMs (7 x 20 tubes per submarine) .  This 
l eaves  at  most 240 SS-N-18 and SS-N-23 SLBMs that  can be 
deployed within the limits. It is a ssumed  he re  t h a t  if the  
SS-N-23 is de p loye d ,  it will be a t  the  e x p e n s e  of the  
SS-N-18, the SLBM with the fewest w a rhe ads  in the  f le e t .  
The  f i g u r e s  for  s t r a t e g i c  bombers (50 'Blackjacks') br ing 
the total number of s t ra tegic nuclear delivery vehicles up to 
the  maximum SALT limit of 2250 .47 The  'B a c k f i r e '  is not 
included in SALT counting l imits ;  how ever ,  it is a s sum ed  
h e re  t h a t  205 of the aircraf t  will be allocated to a s t ra tegic 
mission . 4®

The  US force in 1990 is much easier to determine.  With 
the  exc ep t ion  of the f ig u re  of  50 P e a c ek e e p e r  miss i l e s ,  
t h e r e  is a high degree of confidence in the estimates l isted.  
Peacekeeper  has had a variety of problems s ince its i n c e p ­
t ion in 1971, the  most recent  of which is the reluctance of 
the Congress  to authorise funds for the missile's p r o c u r e ­
ment .  N e v e r t h e l e s s ,  the  f i g u r e  of 50 Peacekeepers  r e p r e ­
sents the best estimate present ly  available. Also assumed is 
t h a t  50 Minuteman III Mark 12s are  re t i red to make way for 
the  P e a c e k e e p e r  and t h a t  Poseidon C-3s a re  r e t i r e d  as 
Trident  D-5 is deployed.

The  column he a d ings  in F i g u r e s  5 to 8 deserve  some 
a t t e n t i o n .  T h e r e  a re  bas ica l ly  four  measures  of force 
c a pab i l i ty  used - number of warheads,  megatonnage (MT), 
equivalent megatonnage (EMT) and counter-mil itary potential 
(CMP) - each of which emphasises a different  aspect  of the 
fo rce 's  u t i l i t y . 49 The  num ber  of w a r h e a d s  gives an indi­
cation of the number of ta rge ts  a force can cover ,  a l though  
1000 w a r h e a d s  could not n e c e s s a r i l y  c ove r  1000 t a r g e t s  
( un le s s  the  t a r g e t s  were spaced  t o g e t h e r  c o n v e n ie n t l y )
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be c ause  w a r h e a d s  c a r r i e d  by the  same bus can only be 
r e l e a s e d  within c e r t a in  distances  of each o t h e r . 50 MT is a 
rough indicator of soft t a r g e t  d e s t r u c t i v e  c a p a b i l i t y ,  and 
EMT is a r e f in em e n t  of MT which compensates for the fact 
tha t  i n c r e a s e s  in weapon yield do not p r o p o r t i o n a t e l y  
i n c r e a s e  the  amount  of destruc t ive capability. EMT = yield 
(EXP) 1/2, where yield is g r e a t e r  than  one m ega ton ,  and 
EMT = yield (EXP) 2 /3 ,  where  t h e  yield is l es s  than  or 
equal to one megaton. CMP is the most meaningful  index  of 
h a r d - t a r g e t  d e s t r u c t i v e  capab i l i ty .  It is a function of the 
yield and accuracy (measured  in C i r c u l a r  E r r o r  P robab le  
(C E P ) ,  the radius of a circle around the target  in which 50 
percent of the at tack ing w arheads  will land )  of the  force 
and  is r e p r e s e n t e d  by the equation,  where yield is g rea ter  
than or equal to 0.2 MT:

CMP = Yield 2 / 3  /CEP2

or , where yield is less than 0.2 MT:

CMP = Yield ° * 8 /CEP2

Another measure of force e f f e c t i v e n e s s  ( inc luded  in 
F i g u r e  14) is ’p rompt  c o u n te r - m i l i t a r y  potential’ (PCMP). 
This measure was much d i s c u s s e d  d u r in g  the 'window of 
vulnerability'  debate . PCMP describes  the rapidly available, 
h a r d - t a r g e t  capab i l i ty  of the f o rc e .  E s s e n t i a l l y ,  only 
ICBMs, b e c au s e  th e y  a r e  the  most easily controlled leg of 
the t r i ad ,  contribute to PCMP. The new SLBMs, such  as 
t h e  T r i d e n t  D-5 ,  will be able to destroy hard targe ts  bu t ,  
as sea-based sys tem s ,  they s u f f e r  from g r e a t e r  command 
and control problems.

T he  equa t ion  used in th is  p a p e r  to determine SSKPs 
was listed in the las t  c h a p t e r .  As the  v u ln e r a b i l i t y  of a 
g iven  t a r g e t  is a lso determined by its hardness  (primarily 
for ICBMs) and by the e x t e n t  to which it remains  h idden  
from the enemy (primarily relevant for SLBMs and bombers) 
a s su m p t io n s  for both h a r d n e s s e s  and a le r t  r a t e s  a r e  
included in the chart s .
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T h e  ab i l i ty  of a weapon to launch as expected,  penet­
rate to the enemy targe t  and detonate correctly is r e f l e c t e d  
in the 'Reliability' column. Finally, the SSKP columns record 
the effec t iveness  of the  g iven  weapon a g a in s t  t a r g e t s  of 
g iven  h a r d n e s s e s .  For the United States in 1985 there  are  
three types  of enemy hardened t a r g e t s :  the new es t  Soviet  
ICBMs ( 4000 p s i ) ,  t h e  o ldest  Soviet ICBMs (300 psi) ,  and 
all other  ta rge ts  including submarine bases ,  a i r c ra f t  b a s e s ,  
e t c .  (10 p s i ) .  In 1990 th e  US engages:  the newest Soviet 
ICBMs (5000 psi)  and all o t h e r  t a r g e t s  (10 p s i ) .  The 
Sovie ts  in 1985 e n g a g e :  t h e  newer US ICBMs (2200 psi) ,
the older ICBMs (550 ps i)  and o t h e r  t a r g e t s  (10 p s i ) .  In 
1990, t h e  US has ret i red all of its older ICBMs leaving the 
new MX missile  (2500 p s i ) , 51 t h e  Minuteman ICBMs (2200 
psi) and all other  targets  (10 psi) .

It is i n t e r e s t i n g  to note  some of the  c h a n g e s  which 
occur between 1985 and 1990 under  these a s su m p t io n s  (see 
F ig u re  9 ) .  The  United S t a te s  increases its force levels in 
all categories:  s trategic nuc le a r  d e l iv e ry  vehic les  by 5%,
w a r h e a d s  by 30%, MT by 19%, EMT by 32%, PCMP by 163% 
and CMP by 164%. The Sovie ts  also expa nd  t h e i r  force 
l e v e l s .  For  example,  t h e  Soviets  increase their  warheads 
by 13%, EMT by 19%, CMP by 323% and PCMP by 340% ove r  
t h e i r  1985 l e v e l s .  Also,  t h e  pos i t ion of the United States 
relative to the USSR has c ha nged  be tween  1985 and 1990. 
T h e r e  a r e  modest  im provemen ts  in t h e  US SNDVs,  w a r ­
heads,  MT and EMT (vis-a-vis  the USSR) of 16%, 19%, 32% 
and  14% respec t ively.  In the other  measures the US worsens 
its po s i t i o n .  By 1990 the  Sovie ts  have improved  t h e i r  
relative position by 74% in CMP and 66% in PCMP.

The data in Figures 5-8 may provide all the  t echn ica l  
in fo rmat ion n e c e s s a r y  to calcu late  nuclear exchanges,  but 
there s t i l l  remains  the  que s t io n  of what  type  of nu c le a r  
exchange to calculate. Is the first  s tr ike massive or limited? 
Are the targets  other  missiles, factories,  or  people? Is the 
r e t a l i a t ion  massive  or l imited and  a g a in s t  what  t y p e s  of 
targets?  What is the nature  of any subsequent  exchanges? 
The  a n s w e r s  to these questions might influence the casual­
ties and damage one could realise  in a war and t h e r e f o r e ,  
p o t e n t i a l ly ,  c r i s i s  d e c i s io n -m a k in g .  Before a l e a d e r  can 
attach any meaning to 'cutt ing losses' ,  he has to have some 
concep t ion  of the  d i rec t ion  a war  would take,  which may 
r e q u i r e  a s su m p t io n s  c o n c e r n in g  the way in which the
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Figure 9
Comparison of US, USSR Force Postures 1985-1990

1985

SNDV WHS. MT EMT CMP PCMP

USA 1915 11054 3253 4152 10944 2075.7
USSR 2652 9151 6731.6 6442.3 5409.7 5088.5

Numerical USSR USA USSR USSR USA USSR
Advantage 737 1903 3479 2290.3 5534.3 3012.8

Percentage USSR USA USSR USSR USA USSR
Advantage 38% 20% 105% 53% 100% 245%

1990

SNDV WHS. MT EMT CMP PCMP

USA 2009 14452 3887.2 5510.8 28956.6 5435.49
(change over 1985) (+5%) (+30%) (+19%) (+32%) (+164%) (+163%)

USSR 2455 10392 6770.5 7691.4 22858.9 22379.6
(change over 1985) (-7%) (+13%) (+0.1%) (+19%) (+323%) (+340%)

Numerical USSR USA USSR USSR USA USSR
Advantage 446 4060 2883.3 2180.6 6097.7 16944.11

Percentage USSR USA USSR USSR USA USSR
Advantage 22% 39% 73% 39% 26% 311%

Percentage Change 1985 to 1990
USA vis-a-vis USSR.

SNDV WHS. MT EMT CMP PCMP

+ 16% + 19% +32% + 14% -74% -66%
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o p p o n e n t  would wage w ar .  This raises the question of the 
ex ten t  to which the i n c e n t iv e  to p r e - e m p t  in a c r i s i s  is 
inf luenced by perceptions of the pre-emptive and retaliatory 
options available to the enemy. If we assume t h e r e  a re  two 
leve ls  of a t t a c k  open to both countr ies ,  s t r iking massively 
( c o u n t e r f o r c e  plus  c o u n te r v a l u e ) 52 and s tr iking in a more 
limited fashion (initially a counterforce attack only) ,  then in 
a c r i s i s  a d e c i s io n -m a k e r  would have to calculate the war 
outcomes for many possibilities.

Two types of potential nuclear exchange scenarios have 
been chosen for examination in this m o n o g ra p h .  The f i r s t  
is meant  to r e s p o n d  to the  ’window of vulnerabi li ty’ thesis 
by enabl ing us to d e te rm ine  what  r e l a t i o n s h ip  numer ica l  
a d v a n t a g e s  a f t e r  l imited nu c le a r  s t r i k e s  have to the war 
outcomes for both countr ies .  Thus,  the  s cena r io  model led 
i s :  one side s t r ikes  first with a comprehensive counterforce 
at tack,  the other  retaliates also with a counterforce a t t a c k ,  
and  then  the  r em a in ing  fo rces  a r e  used against  economic 
t a r g e t s  with the  r e s u l t i n g  high civi l ian fa t a l i t i e s .  The 
t h e o r y  b e h in d  th i s  sc ena r io  is that  each side in the early 
s t a g e s  of the war  would a t t e m p t  to d e s t r o y  the  o t h e r ' s  
weapons  be fo re  they  could be used  to cause  damage  in 
subsequent  retal ia tions. Each would be d e t e r r e d ,  in t h es e  
ea r ly  s t a g e s ,  from in i t i a t ing  a t t a c k s  a g a in s t  popu la t ion  
centres until the last poss ib le  moment for fear  of  a r e t a ­
l ia tion in k i n d .  Th is  view has it t h a t  the target ing ' fire­
break'  between counterforce and c o u n te r v a l u e  t a r g e t s  is a 
fo rce  for  r e s t r a i n t  in nu c le a r  war waging (US s t r a t e g i c  
policy has  i n c r e a s i n g ly  r e f l e c t e d  the  bel ief  t h a t  it is 
poss ib le  to exploi t the supposed existence of this f irebreak 
by c o n t r o l l i n g  and t h e r e f o r e  po ten t ia l ly  domina t ing the  
esca la t ion  p r o c e s s ) . 55 T h u s ,  in his ca lcu la t ions  Nitze 
assumes ' the  Soviet Union had attacked US f o r c e s ,  and the  
Uni ted S t a t e s  has r e t a l i a t e d  by t r y i n g  to r e d u c e  Soviet  
s t r a t e g i c  t h r o w - w e i g h t  to the  g r e a t e s t  extent  p o s s ib le ' .5  ̂
And one of the pha ses  of nu c le a r  war examined by the 
S t r a t e g i c  Air Command is an exc lu s iv e ly  ' c o u n t e r f o r c e  
e x c h a n g e '  by the  two s i d e s ,  at  the end  of which is 
m easu red  the  ' s t a t i c  i nd ica to r s  (number of warheads,  MT, 
EMT and CMP) as well as the amount of damage incur red  by 
both sides ' . 55
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One of the  w e a kne sse s  of those  who a rgue  that  this 
form of exchange is the most l ikely has been a t e n d e n c y  
tow ards  a n a ly t ic a l  o n e - s i d e d n e s s .  The  t h r e a t  is a lways 
conceptual ised in terms of a Soviet  t h r e a t  to the Uni ted 
S t a t e s ,  and  r a r e ly  the  o t h e r  way a r o u n d .  This is not to 
suggest  that  the Uni ted  S ta te s  is not highly t h r e a t e n e d ,  
bu t  if one is going to conclude that  the US is menaced by a 
Soviet  f i r s t  s t r i k e  c o u n te r f o r c e  a d v a n t a g e ,  it would be 
p r u d e n t  to also ca lcu la te  the  US first  str ike counterforce 
capability in order  to de te rm ine  if the  Soviets  p e r c e iv e  a 
s imilar t h r e a t .  I f ,  as Paul Nitze a r g u e s , 56 the Soviet first  
st rike c oun te r fo rce  a d v a n ta g e  has upse t  c r i s i s  s t a b i l i t y ,  
then  improv ing  US fo rces  may be s t a b i l i s i n g .  But  if the 
United S ta te s  has a similar  capab i l i ty  a g a in s t  Soviet  
s y s t e m s ,  and  the  USSR accepts this scenario of war,  then 
improv ing US forces  will in Soviet  eyes  simply f u r t h e r  
unde rm ine  c r i s i s  s t a b i l i t y .  The re fo re ,  exchange scenarios 
for both a war generated by the  USSR and one g e n e r a t e d  
by the USA will be calculated.

How ever ,  it is at  least possible, if not probable ,  that 
the Soviets do not a ccep t  this  view of n uc lea r  war - and 
th is  would be a more serious flaw than one-s idedness .  For 
this reason a second type of scenario will also be ca lcu la ted 
in which the  f i r s t  s t r i k e  is a massive  c o u n t e r f o r c e  and 
c o u n t e r v a l u e  a t t a c k  and the retaliation is equally massive. 
The primary difference between the Soviet and US warf ight­
ing a p p r o a c h e s  is tha t  the US' concep t  assumes res t ra in t  
and int ra -war  bargaining and the So v ie t s ’ a p p a r e n t l y  does 
not .  The  US warfight ing school envisages numerous levels 
of nuclear war, from very limited s t r i k e s  up to to ta l  w a r .  
The  S o v ie t s ,  in contrast ,  believe that  arguments  about  the 
possibility of f ighting a limited nuclear war ignore the ’v e ry  
n a t u r e  of nuc lear  weaponry as a means of mass destruct ion 
which can be d e l ive re d  in s h o r t  time over  h uge  d i s ­
t a n c e s . . .  [it is this] that predetermines a decisive and quick 
r e s p o n s e ,  a full-scale response ' . 57 The Soviets believe that 
the best way to dete r  a war is by maintaining an ab i l i t y  to 
f ight  one. Thus ,  if war comes, their goal is to limit damage 
and  pe r fo rm  as well militarily as possible . 58 But this does 
not mean limiting nuclear exchanges .  'Such ideas  simply do 
not fit in to  the  Soviet  view of f ig h t in g  to win, once the 
conflict is unavoidable . 'B a r g a in i n g '  a f t e r  hos t i l i t i e s  have  
begun  bu t  before decisive blows have been s t ruck does not
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make s e n s e .  From the  Soviet  point  of view,  t h e s e  a r e  
dangerous attempts to prolong the political utility of nuclear  
w ea p o n ry  p a s t  the  point where  w a r f ig h t in g  c o n c ep t s  
obv iously  dominate decis ion-making.,59 As Benjamin Lambeth 
and Kevin Lewis have said:

No th ing  in Soviet  thinking remotely approximates 
the  w e s t e r n  idea of s p a r i n g  enemy c i t ies  for 
’i n t r a w a r  b a r g a i n i n g ’. . .T h e  Soviet conception of 
the initial period of war envisages rapid,  in te n s e ,  
and  s im ul taneous  n u c le a r  s t r i k e s  a g a in s t  ve ry  
large numbers  of c o u n te r  mil i tary and c o u n t e r -  
value aim points in combination.60
But ,  what precisely is a counterforce e x c h an g e ?  What 

a r e  the  weapons  used in such  an ex c h an g e  and what are  
the targe ts?  Targets  could be anything from an Army base 
to an ICBM. Cer ta in ly  a comprehensive counterforce s tr ike 
designed to destroy as much of the retaliatory capabi l i ty  of 
the  o p p o n e n t  as poss ib le  would involve  a t t a c k s  a g a in s t  
ICBMs, t h e i r  launch  con t ro l  c e n t e r s  (LCC ) ,  s t r a t e g i c  
nu c le a r  s u b m a r in e  bases ,  and s t ra tegic bomber bases .  But 
they could just  as l ikely i nvo lve  a t t a c k s  a g a in s t  Nat ional  
Command A u t h o r i t y  t a r g e t s ,  o t h e r  C3I t a r g e t s ,  IRBMs, 
MRBMs, and conventional  mil i tary t a r g e t s .  In f ac t ,  t h e r e  
a r e  many more counterforce targe ts  than there  are  weapons 
for use against  them.61

Th is  monograph  does not attempt  to precisely simulate 
a c o u n t e r f o r c e  e x c h an g e  or  for tha t  m at te r  a massive  
c o u n t e r f o r c e / c o u n t e r v a l u e  e x c h a n g e .  The  num ber s  of 
po ten t ia l  t a r g e t s ,  combinat ions of weapons t h a t  can be 
a l located to th o se  t a r g e t s  and  o t h e r  va r i a b le s  in vo lv ed  
would requ i re  more, and more complex calculations than  a re  
poss ib le  h e r e  and  would p r o b a b ly  not  a f fec t  the  general 
th rus t  of the r esu l ts .  Rather ,  this paper has simplified the  
e x c h a n g e  s c e n a r io s  so that they are  only representa t ive  of 
the real world. If they do not exac t ly  r e f l ec t  the  ways in 
which the  supe rpowers  might wage nuclear war, they do at 
least provide a sufficiently accurate  model for examining an 
important aspec t  of crisis s tabi li ty.  Counterforce at tacks are  
assumed to involve s tr ikes  against all ICBMs, ICBM launch  
c on t ro l  c e n t e r s  (LCC ) ,  major s t ra tegic  bomber bases ,  and 
s trategic  nuclear  submarine bases .  Counterforce t a rge t s  a re  
r o u g h ly  a r r a n g e d  in terms of t h e i r  ’value '  ( n u m b e r  of
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w a r h e a d s ,  a c c u r a c i e s ,  y i e l d s )  and attacking warheads are 
al located based upon their  cap ab i l i t i e s  to d es tr o y  th ose  
t a r g e t s .  T hus  a highly  cap ab le  Minuteman MK12-A is 
targeted against the extremely valuable SS-18  M.4,  and as 
MK12-AS are exhausted,  the next best US ICBM is directed 
a g a ins t  the remaining u n t a r g e t e d ,  most valuable  Sov ie t  
ICBM. Two w arheads  are a l locate d  to each ta rge t  in a 
c o u n t e r f o r c e  f i rs t  s t r ik e  to com pensat e  for potent ia l  
ma lfu nct ion ,  e t c .  However, a counterforce second strike is 
assumed to involve a one-warhead attack agains t  all missi le  
s i los (many of which should be empty) to ensure that any 
missiles that have malfunctioned or that are kept in r e s e r v e  
are not l ef t  u n t a rg e t ed  -  and two-warhead attacks against  
the o th er  c o u n t e r f o r c e  t a r g e t s .  This  means that it is  
addit ional ly  assumed that neither country has the capability 
to determine precisely which enemy missile silo has launched  
its  m i s s i l e s .  This is certainly true today,  although by 1990 
it may be that the US will have developed this capacity.

It is p o s s ib l e  to ta rget  one warhead from each of two 
d i f f er en t  ICBMs in an a t t a c k .  In this  way ,  the  SSKP 
e f f e c t i v e n e s s  of a force  can be enhanced. For example, if 
one has 100 Minuteman III MK12-A warheads (SSKP - 0 .6 4 )  
and 100 Minuteman III MK12 warheads (SSKP -  0.47) to fire 
at 100 targets ,  combining 50 MK12-As with 50 MK12-As and  
50 MK12s with 50 MK12s would destroy 79 targets .  However,  
combining the MK12-As with the MK12s would d es t r o y  81 
t a r g e t s .  Thi s  warhead mixing  has been done w h e n e v e r  
practical in the calculations.  The co u n ter force /cou nt erva lu e  
attacks  are identical to the counterforce attacks and retalia­
tions except that they will generally allow the s ide  s t r ik i n g  
f irst  more megatonnage for countervalue attacks than would 
a war which started with counterforce exchanges  only.  This  
is so b e ca u s e  the  p r e - e m p t i n g  s ide  would not have to 
absorb an enemy retaliation on his missiles before beginning  
the  co u n ter v a lu e  attacks.  However,  if the side pre-empting  
u s e s  aU of i ts  ICBMs in the  counterforce aspect of a first  
s t r i k e ,  then a counterforce second strike by the enemy will 
not s i g n i f i c a n t ly  re du ce  the  weapons  avai lable  for the  
c o u n t e r v a lu e  re ta l ia t io n ,  and therefore  the fatalities es t i ­
mates for both types of wars will be virtually identical.

Determinat ion of fatali ties  at each stage in the war is 
yet another area in which uncertainty can drastically a f f e c t  
r e s u l t s .  Fallout patterns,  for example, vary with the height
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of n u c le a r  d e to n a t io n s ,  t h e  des ign  of the  weapons them­
selves (some weapons are  'd i r t ie r ’ than o the r s ) ,  the wea ther  
p a t t e rn s  in the area,  and the surrounding t e r ra in .  It is not 
unusual  to find official fatali ty e s t im a tes  in which the  low 
end f ig u r e  d i f fe rs  from the high end figure by as much as 
50 million fa ta l i t i e s .  This  m onograph  has r e l i ed  upon the 
Off ice  of Techno lo gy  A s s e s s m e n t ' s  s t u d y ,  The  Effects of 
Nuclear War for determination of fatalities resul t ing from the 
c o u n te r fo r c e  attacks and retaliations. (Counterforce retalia­
tions are  assumed to resul t  in half  the  d e a th s  of c o u n t e r -  
force  a t t a c k s  be c ause  t h e  r e t a l i a t i o n s  target  one warhead 
per  ICBM s i l o , ( i n s t e a d  of tw o . )  The a d d i t iona l  f a ta l i t i e s  
r e s u l t i n g  from the coun te rva lue  aspects  of the at tacks are 
d e te rm ined  by c a lcu la t ing  the  e q u iv a l e n t  m ega tonnage  
ava i l ab le  for those  a t t a c k s  and  then  u t i l i s ing  th e  graph 
reproduced in Figure 10.62

Figure 10
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This  g r a p h  is used in th i s  monograph  to determine 
both Soviet and US fatalities, although it was d e s igne d  by 
i ts a u t h o r s  to apply  to Soviet  f a ta l i t i e s  on ly .  It may be 
more accurate  to do this  than it might seem, because  the 
Soviet  u rban  population densi ty ,  while grea ter  than that  of 
the USA, represen ts  a much smaller percentage of the total  
p o pu la t ion .  Th is  means t h a t  a 100 MT a t t a c k  against the 
USSR, for example,  might  d e s t r o y  a much h ig h e r  p e r ­
c e n ta g e  of the  u rban  popu lat ion  than  would an identical 
attack against  the US, but  that the total fatalities would be 
similar.

To r e v i e w ,  two types of exchanges will be calculated. 
The f i rst ,  involves a p r e - e m p t iv e  c o u n t e r f o r c e  a t t a ck  by 
one c o u n t r y ,  a c o u n t e r f o r c e  retaliation by the other ,  and 
then c o u n t e r v a l u e  e x c h a n g e s .  The second involves  a 
massive ' spasm'  p r e - e m p t iv e  s t r ike and a similarly unres t ­
rained r e t a l i a t i o n .  Each view will be ca lcu la ted  for both 
Soviet and  US g e n e r a t e d  attacks and the resul ting damage 
levels measured.  It will then be possible to determine if any 
s u b s t a n t i a l  i n c e n t iv e  e x i s t s  for  e i t h e r  s ide to p r e - e m p t  
under  these attack assumptions.  This will clarify the deba te  
o v e r  the  'window of v u l n e r a b i l i t y '  not only by t ranslat ing 
numerical indicators of advantage into war outcome f i g u r e s ,  
bu t  a lso by p r e s e n t i n g  what Soviet acceptance or rejection 
of th is  US view of n uc lea r  war would mean for  Soviet  
perceptions of the s t ra tegic balance and crisis s tabili ty.

F ina l ly ,  it is im por tan t  to point  out  some f u r t h e r  
a s s u m p t io n s .  The first is that  the nuclear exchanges occur 
during a per iod  of high t ens ion  which has enab led  both 
s id es  to place t h e i r  fo rces  on generated aler t .  There is a 
s ig n i f ic a n t  d i f f e r e n c e  be tween the  force levels  on day -  
to -d a y  a le r t  and  those  on g e n e r a t e d  a l e r t  (see  F i g u r e s  
5 - 8 ) .  This  is a r e a s o n a b le  a s sum pt ion  because  we a re  
s p e ak in g  of i n c e n t iv e s  to l aunch  in a crisis - i . e .  when 
t h e  probability of war is high. A second assumption is more 
controversial :  t h a t  n e i t h e r  s ide l a u n c h e s  its missiles  on
w a rn ing  of t h e  enemy a t t a c k  (LOW). It is a s sum ed  th a t  
missiles 'ride out'  each attack before re t a l i a t ing .  Launch ing  
e a r l i e r  would enab le  s u rv i v a l  of many more missiles but 
potentially at a grea te r  r i sk  of u n i n te n t i o n a l  war .  N e v e r ­
t h e l e s s ,  both s id es  have r e s e r v e d  the option to LOW. US 
off icials have in d ic a te d  in C o n g r e s s io n a l  tes t im ony  th a t
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Minuteman ICBMs p r e s e n t ly  have a LOW capabil ity,63 and 
some S ov ie t  l ea d ers  have e x p l i c i t l y  a ck n o w led g ed  this  
option:

An y a g g r e s s o r  who begins a nuclear war will not 
remain unpunished, a seve re  and inevitable r e t r i ­
but ion  await s  him. With the  p r e s e n c e  in the  
armaments  of troo ps  of l a u n c h e r s  and m is s i l es  
which ar e  completely ready for operation, as well 
as systems for detect ing  enemy missi le l a u n c h e s  
and o t h e r  t y p e s  of reconnaissance,  an aggressor  
is no longer able suddenly to destroy the miss i les  
b e f o r e  th ei r  launch on the  t e r r i t o r y  of th e  
country against which th e  a g g r e s s i o n  is commit­
t e d .  T h e y  will have time during the flight of the 
missiles of the aggressor  to leave their l a u n c h e r s  
and inf l ic t  a re ta l ia to ry  s t r ik e  a g a in s t  the  
en em y .64

One la s t  a ssumpt ion  is that  command,  c o n tr o l  and  
communications systems function smoothly en o u g h  to en a b le  
r e ta l ia t io n s  of the sort described in the scenarios .  It is by 
no means ce rta in  that  C3 s y s t e m s  could a bsorb  a f i r s t  
strike and still be able to coordinate ef fective retaliations.®5

The Results  
See Figures  11-13
1. Does  e i t h e r  s ide  have a s u b s t a n t i a l  i n c e n t i v e  to 
pre-empt?

If we d e f in e  ’substant ia l  incent ive’ in terms of cutt ing  
national fatalities (incentive ’A'),  in 1985 the United S ta te s  
has a moderate  i n c e n t i v e ,  and the  Sov ie t  Union has vir­
tually no incentive,  to pre-empt in a cr is is .  The d i f f e r e n c e  
between  s t r i k i n g  f i rst  and str iking second in the counter-
force war scenario for the US could be the d i f f e r e n c e  (in
the worst  c a s e )  between  87 and 107 million f a t a l i t i e s ,  
r e s p e c t i v e l y .  In the  ’sp a s m ’ war sce na r io  s t r ik i n g  f i rs t
would cut  l o s s e s  by ( a g a in ,  in th e  worst case) 23 million
l i v e s .  A l th ough  t h e s e  d i f f e r e n c e s  are s i g n i f i c a n t ,  the  
u n c e r t a in t i e s  in th e  calculations process  may prevent  them 
from being perceived as a strong incentive to pre-empt.  For
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the  Soviet  Union,  in con tr as t ,  the margin is ins ignificant,  
largely b eca u se  the  United S ta te s  maintains a high p ro ­
portion of i ts  weapons on surv ivable  launch platforms. In 
both the counterforce and 'spasm' war s c e n a r i o s ,  s t r ik i n g  
first results in less than 10 million fewer fatalities.

In 1985 each s ide  has a s u b s t a n t ia l  i n c e n t i v e  to 
pre -em pt to improve i ts  war outcome relative to the other  
(incentives 'B' and 'C'). In both the counter forc e  war and 
the  'spasm' first strike the Soviets can achieve an 'advanta­
geous' post-war e n v iro n m en t  in which they have o v er  35 
million fewer fatalities than the United States.  Conversely,  
the United States has an even more compelling i n c e n t i v e  to 
pre-empt to avoid that result ( incentive 'B'). However,  it is 
important to recall that incent ives  'B' and 'C  are probably  
less compelling sorts of incent ives .

In 1990 th er e  is a s i g n i f i c a n t  c h a n g e .  The United  
States increases its counterforce capability while maintaining 
its emphasis on surv ivable  b a s i n g .  The Sov iet  Union also  
improves  its counterforce abilities but continues to base the 
majority of its force on vulnerable ICBMs. Thus,  the S ov ie t  
posit ion is much the same in 1990. In both the counterforce  
and 'spasm' war s c e n a r io s  the  USSR does  not g r e a t l y  
d e c r e a s e  its national fatalities by pre-empting.  In contrast,  
the US substantially improves its national  war outcome by 
s t r ik i n g  f i r s t .  In th e  c o u n t e r f o r c e  war scenar io ,  the US 
improves its position by,  in the worst case ,  23 million l e s s  
f a t a l i t i e s ,  and in the  'spasm' war by over  40 million less  
fatalities.

A lso ,  by 1990 th e  i n c e n t i v e s  in v o lv in g  the  r e la t i v e  
damage in the two countries ( incentives  'B' and 'C'),  which  
were c o n s i d e r a b l e  in 1985,  have d e c r e a s e d .  A S ov ie t  
'spasm' first strike would result in just over 26 million fewer 
fatal i t ie s  in the  Sovie t  Union than in the  United S t a t e s  
-  about  10 million l e s s  than the 1985 f i g u r e ,  but  s t i l l  
potent ia l ly  s i g n i f i c a n t .  In the counterforce war scenario,  
however,  the Soviet incentive is even lower. N e v e r t h e l e s s ,  
with the probability of war sufficiently high in a cr is is ,  the 
Soviets might appreciate that s t r ik i n g  f irst  or sec ond  will 
have  l i t t le  impact on th e i r  own damage, but that striking  
first will mean that  the US will emerge with equal  if not  
greater damage. Similarly, the United States will understand  
(and the Soviets will know that the US u n d e r s t a n d s )  that
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by p r e - e m p t in g  th e i r  c o u n t r y  might ' survive '  the nuclear 
war, while wai t ing would mean (assum in g  war came) the  
c e r t a i n  d e s t r u c t i o n  of the  nation as an en t i ty .  US nuclear 
' s u p e r i o r i t y '  in this  s e n se  might s ti ll  t r i g g e r  the c r i s i s  
instabi li ty dynamics if one can conclude that  the Soviets are 
c o n c e r n e d  both with na t ional  damage and re l a t i v e  war 
ou tcome.  If t h i s  is so, then the changes between 1985 and 
1990 are not only likely to be pe rce ived  by the  Soviets  as 
h ighly  t h r e a t e n i n g ,  bu t  a lso th e y  a r e  l ikely to c r e a te  a 
'window of crisis instability'  for both countr ies .

2. The significance of the 'window of vulnerability'?

Proponents  of the 'window of vulnerability'  thesis argue  
t h a t  any  p o s t - a t t a c k  advantage  in the numerical indicators 
of the  ba lance  ( such  as in c o u n te r - m i l i t a r y  po ten t ia l )  
c rea te s  instabil ity,  but fail to t ranslate  these indicators into 
war outcome f igures .  It is t h e re fo re  d if f icu l t  to d e te rm ine  
how much emphasi s  they place on the indicators themselves 
r a t h e r  than  what  those  i n d ic a to r s  mean in terms of war 
ou tcom es .  A Soviet  c o u n t e r f o r c e  f i r s t  s t r i k e  and US 
counterforce retaliation in 1985, not surpr i s ing ly ,  resul ts  in 
some Soviet  a d v a n t a g e s  in the  numer ica l  i n d i c a to r s  (see 
Figure 14). The USSR has over  1000 more SNDVs, over  800 
more m ega tons ,  and  a bou t  1000 more EMTs a f t e r  the  
exchanges.  However, these are  the same areas in which the 
Sov ie ts  hold an a d v a n ta g e  before the war. In numbers of 
w arheads  and CMP the  US main ta ins  an a d v a n t a g e  even 
a f t e r  the c o u n t e r f o r c e  e x c h a n g e s .  We have a lr eady  seen 
that the Soviets could not significantly reduce their national 
fa ta l i t ie s  in a c o u n t e r f o r c e  f i r s t  s t r i k e .  However ,  these 
numbers do mean th a t  the  Sovie ts  can in f l ic t  at  l ea s t  34 
million more fatali t ies on the US than the US can inflict on 
the USSR ( in c e n t i v e  'C ' ) .  This  is not  an i n s i g n i f i c a n t  
' a d v a n t a g e ' ,  b u t ,  as ind ic a te d  in C h a p t e r  1, it is a less 
compelling incent ive to p r e - e m p t  than  is s t r i k i n g  f i r s t  to 
limit national fatalities (incentive 'A') or s tr iking to prevent  
a negative post-war environment  (incentive 'B ' ) .  Ne i the r  of 
t h e s e  l a t t e r  two in c e n t iv e s  is s t r o n g  for  the  Sov ie ts  in 
1985. Yet ,  if one chooses  to bel i eve t h a t  th is  s o r t  of
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i n cen t ive  is compel l ing ,  then  one can conc lu de  th a t  the  
’window of v u l n e r a b i l i t y ’ remains  open and c o n t inue s  to 
contribute to crisis instability in 1985.

In 1990 some of the numerical indicators of the ba lance  
a r e  a lso f avo rab le  to the USSR af ter  a Soviet counterforce 
first st rike and a US c o u n t e r f o r c e  r e t a l i a t i o n .  The USSR 
has over  900 more SNDVs, over  600 more MTs, and 22 more 
EMTs. The US maintains  an a d v a n t a g e  in CMP (by over  
7000) and in num bers  of w a rh e ad s  (by over  3000). These 
Soviet numerical advantages allow the Soviets to cause  only 
19 million more fatalities in the US, than the US can cause 
in the  USSR - a significant  decrease from the 1985 f igure.  
Th is  occurs because attacks against  populations become less 
efficient once they exceed a certain level  ( see  F ig u re  10) .  
T h u s ,  at b e s t ,  t he  Soviets have only a moderate incentive 
to pre-empt  in these terms in 1990.

In short ,  a 'window of vulnerability'  exis ts  in 1985 only 
if it is defined narrowly as a Soviet abi l i ty  to in f l ic t  (in a 
war  begun with a Soviet counterforce first  s tr ike)  subs tan ­
tially greater  damage on the United States  than the United 
S t a te s  could inflict on the USSR in a retaliation. By 1990, 
even this ’window’ has essentially closed.

3. Do the Soviets have their own ’window of vulnerabil i ty’?

How do the Soviets perceive their s t r a teg ic  posi t ion if 
th e y  accept  this Western view of limited nuclear exchanges? 
After a counterforce first s t r i k e  by the US in 1985 and a 
Soviet  c o u n t e r f o r c e  r e t a l i a t i o n ,  the  US main ta ins  an 
advantage in all the numerical indicators of the balance save 
SNDVs and MTs. The  US has o v e r  2000 more w a rhe ads ,  
over 500 more EMTs, and almost 7000 more CMP u n i t s .  This  
means tha t  the  Sovie ts  might  a lso be c o n c e r n e d  abou t  a 
'window of vulnerabil ity’. It also means t h a t  US e f f o r t s  to 
c lose its own 'window of vulnerabi li ty’, through development 
of more and more accura te  s y s t e m s ,  might  simply f u r t h e r  
open the Soviet 'window'. But ,  again,  the numerical indica­
tors have to be t ranslated into war outcome f igu re s  be fo re  
the  implications (beyond the perceptual  implications of such 
discrepancies) of these 'advantages '  can be d raw n .  In f ac t ,  
a US c o u n t e r f o r c e  f i r s t  s tr ike in 1985 could cut damage to 
the US by as little as 20 million fatalities and would r e s u l t
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in no s ignif icant  abi li ty to inf lict  greater damage on the 
USSR. It therefore  seems particularly true that if the  
Soviets  worry about a ’window of vulnerabili ty'  in 1985, 
they are attaching more importance to the numerical indi ­
cators of the balance than to what those indicators mean in 
terms of the increased damage the US could cause in the  
USSR.

Again,  there is a change between 1985 and 1990. A US 
counterforce first strike and Soviet counterforce retal iat ion  
resu lts  in a significant US numerical advantage in all areas 
except SNDVs: warheads - 7000, MT - 900, EMT - 1760,
CMP -  14,100. While this advantage does not indicate a US 
ability to significantly increase the damage it could infl ict  
on the USSR at war’s end (primarily because of the way in 
which the remaining weapons are allocated to military and 
civilian targets ) ,  a US counterforce first strike does result 
in a US capability to decrease national damage by at least  
33 million and possibly as many as 40 million fatalities. The 
Soviets  have good reason to worry about a 'window of  
vulnerabi l i ty’ in 1990 because the numerical indicators of 
the balance at that time might,  indeed ,  translate  into a 
signif icant  incentive for the United States to pre-empt in a 
crisis.
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Figure 11
Detail of Nuclear Exchanges US, USSR 1985

No.

I

II

No .of No .of
Delvy War­

Scenario Vehls heads
USA Before War 1915 11054
USSR Before War 2652 9151
Counterforce War
of Attrition - 
US Generated 
USA CF Strike
Before strike 1915 11054
After :strike 685 7296

USSR CF Retaliation
Before 1313 3676
After 1079 2265

USA c v  :Response
Before 559 4378
After 0 0

USSR CV Counter-Response
Before 1079 2265
After 0 0
USA After 
Counterforce War 
of Attrition - 
USSR Generated 
USSR CF Strike
Before
After

US CF Retaliation
2652
2138

9151
6016

Before 781 8387
After
USSR CV Response

521 5446
Before 1602 4024
After 0 0
USA CV Counter-Response
Before 521 5446
Af ter 0 0
USSR After 0 0

Total Total Total Fatalities
MT EMT CMP (Millions)
3253 4152 10944 0
6372 6442 5410 0

3253 4152 10944 0
1828 2437 8707 0
2257 2556 1524 3.7-13.5
1369 1154 250 3.7-13.5
1177 1693 7193 1-10

0 0 0 1-10
1369 1154 250 81.7-91.5

0 0 0 81.7-91.5
78-87

6372 6442 5410 0
3643 4127 2072 0
2120 2941 8947 2-20
1492 1035 6967 2-20
2306 2040 1721 1.9-6.8

0 0 0 1.9-6.8
1492 1035 6967 . 107-125

0 0 0 107-125
0 0 0 67.9-72.8
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Figure 11 - Detail of Nuclear Exchanges US, USSR 1985 (contd)

No .of N o  .of
D e l v y W a r - T o t a l T o t a l T o t a l F a t a l i t i e s

S c e n a r i o

' S p a s m '  W a r  - 
U S  G e n e r a t e d

V e h l s h e a d s M T E M T C M P ( M i l l i o n s )

U S A  C F / C V  S t r i k e
B e f o r e 1915 1 1 0 5 4 3 2 5 3 4 1 5 2 1 0 9 4 4 0
A f t e r  0

U S S R  C F / C V  R e t a l i a t i o n
0 0 0 0 0

B e f o r e 1313 3 6 7 6 2 2 5 7 2 5 5 6 1 5 2 4 8 1 . 7 - 9 1 . 5
A f t e r 0 0 0 0 0 8 1 . 7 - 9 1 . 5

U S A  A f t e r

' S p a s m '  W a r  - 
U S S R  G e n e r a t e d

0 0 0 0 0 7 8 - 8 7

U S S R  C F / C V  S t r i k e
B e f o r e 2 6 5 2 9151 6 3 7 2 6 4 4 2 5 4 1 0 0
A f t e r  0

U S A  C F / C V  R e t a l i a t i o n
0 0 0 0 0

B e f o r e 781 8 3 8 7 2 1 2 0 2941 8 9 4 7 1 1 0 - 1 2 8
A f t e r 0 0 0 0 0 1 1 0 - 1 2 8

U S S R  A f t e r 0 0 0 0 0 6 7 . 9 - 7 2 . 8
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Figure 12
Detail of Nuclear Exchanges US, USSR 1990

No. Scenario

No.of No.of 
Delvy War- 
Vehls heads

Total
MT

Total
EMT

Total
CMP

Fatalities
(Millions)

USA Before War 2009 14102 3763 5335 26613 0
USSR Before War 2455 10392 6771 7691 22859 0

I Counterforce War 
of Attrition - 
US Generated 
USA CF Strike 
Before strike 2009 14102 3763 5335 26613 0
After strike 926 10535 2322 3547 18488 0

USSR CF Retaliation 
Before 973 2883 1790 2258 3055 3.7-13.5
After 785 1603 971 1107 288 3.7-13.5

USA CV Response 
Before 777 8696 1874 2871 14463 1-10
After 0 0 0 0 0 1-10

USSR CV Counter-Response 
Before 785 1603 971 1107 288 90.7-100.5
After 0 0 0 0 0 90.7-100.5

USA After 0 0 0 0 0 68-77
[I Counterforce War 

of Attrition - 
USSR Generated 
USSR CF Strike 
Before 2455 10392 6771 7691 22859 0
After 2208 7405 4551 5437 14577 0

USA CF Retaliation 
Before 838 9321 2168 3240 17102 2-20
After 623 7708 1768 2640 14717 2-20

USSR CV Response 
Before 1534 4299 2374 2662 6896 1.9-6.8
After 0 0 0 0 0 1.9-6.8

USA CV/CF Counter-Response 
Before 623 7708 1768 2640 14717 110-128
After 0 0 0 0 0 110-128

USSR After 0 0 0 0 0 85.9-90.8
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tgure 12 - D e t a i l  of Nu c l e a r E x c h a n g e s USA, U S S R 1990 (contd

No .of No .of
Delvy War- Total Total Total Fatalities

No. Scenario Vehls heads MT EMT CMP (Millions)

Ill 'Spasm' War -
US Generated
USA CF/CV Strike
Before 2009 14102 3763 5335 26613 0
After 0 0 0 0 0 0

USSR CF/CV Retaliation
Before 973 2883 1790 2258 3055 90.7-100.5
After 0 0 0 0 0 90.7-100.5

USA After 0 0 0 0 0 68-77
IV 'Spasm' War -

USSR Generated
USSR CF/CV Strike
Before 2455 10392 6771 7691 22859 0
After 0 0 0 0 0 0

USA CF/CV Retaliation
Before 838 9321 2168 3240 17102 117-135
After 0 0 0 0 0 117-135

USSR After 0 0 0 0 0 85.9-90.8
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Summary

Nos.

I & II 
'CF War of 
Attrition'

III & IV 

'Spasm'

I & II 
'CF War of 
Attrition'

III & IV 

'Spasm'

Figure 13
of Nuclear Exchanges US, USSR 1985, 19H)

Fatilities
Scenarios at W.r's End

1985

USA Strikes First 
USA Strikes Second

78-87
107-125

USSR Strikes First 
USSR Strikes Second

6'.9-72.8 
8 .7-91.5

USA Strikes First 
USA Strikes Second

78-87
110-128

USSR Strikes First 
USSR Strikes Second

6.9-72.8 
8 .7-91.5

1990

USA Strikes First 
USA Strikes Second

68-77
110-128

USSR Strikes First 
USSR Strikes Second

8».9-90.8 
90.7-100.5

USA Strikes First 
USA Strikes Second

68-77
117-135

USSR Strikes First 
USSR Strikes Second

8).9-90.8 
90.7-100.5
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Figure 14
Figures After Counterforce Exchanges Only 1985, 1990

No.of No.of
Delvy War- Total Total Total Fatalities

Scenario Vehls heads m t EMT CMP PCMP (Millions)

1985

USA Strikes First 559 4378 1177 1693 7193 0 1-10
USA Strikes Second 521 5446 1492 1035 6967 0 2-20
USSR Strikes First 1602 4024 2306 2040 1721 1324 1.9-6.8
USSR Strikes Second 1079 2265 1369 1154 250 39 3.7-13.5

1990

USA Strikes First 777 8696 1874 2871 14463 75 1-10
USA Strikes Second 623 7708 1768 2640 14717 0 2-20
USSR Strikes First 1534 4299 2374 2662 6896 7039 1.9-6.8
USSR Strikes Second 785 1603 971 1107 288 0 3.7-13.5
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CHAPTER 4
STRENGTHENING CRISIS STABILITY

Crisis instabil i ty invo lves  s ig n i f i c a n t  i n ce n t iv e s  for  each 
s ide  to s t r i k e  f i r s t  in t e n s e  s i tua t ions .  For these incen­
tives to become compelling the probability of war must  seem 
extremely high. Crisis stability can be enhanced,  then ,  by 
decreasing the likelihood of war - through crisis p reven t ion  
and c r i s i s  management  t e c h n i q u e s  -  and by designing the 
s t r a teg ic  fo rces  so as to deny  e i t h e r  s ide  a f i r s t - s t r i k e  
advantage.

There already exist  a number of crisis prevent ion/mana­
gement measures  i n t e n d e d  to d e c r e a s e  the  p r o b ab i l i ty  of 
w ar .  In 1963 a d i r e c t  communicat ions link was establ ished 
between Washington and Moscow, which enab led  c y p h e r e d ,  
t e l e p r i n t e r  consul ta t ion between adversar ies  during c r ises .  
Prior to this ’Hotline Agreement’, communication between the 
s u p e r p o w e r s  was time consuming  (as was demonstrated so 
clearly during the Cuban Missile Crisis) precisely when time 
was the  leas t  available resource.  In 1971 the US and USSR 
signed the ’Agreement on Measures  to Reduce  the  Risk of 
O u tb r e a k  of Nuclear  War' ,  which dealt with notification of 
nuclear accidents,  and other events  tha t  could be miscon­
s t r u e d  as ac ts  of a g g r e s s i o n .  Also in 1971, the  Hotl ine 
Agreement was modified to include direct  communicat ion via 
s a te l l i te  r e l a y s .  Less  than  one year  later  the ' Incidents at 
Sea Agreement’ was signed to help manage o c c u r r e n c e s  at  
sea with the  po ten t ia l  of escalating into serious confronta­
tions. And in 1973 the superpowers  agreed to c onsu l t  with 
each o t h e r  in any  s i tua t ion  carrying a higher  than normal 
risk of nuclear war and to refrain from the threat  of use of 
force  a g a in s t  each o t h e r  ( t h e  'P re v en t io n  of Nuclear War 
Agreement ' ).  The two countr ies have also p a r t i c i p a t e d  in a 
num ber  of C onf idence  Building Measures (CBMs), such as 
prior notification of major troop movements and in formation  
exchanges.

Each of t h e s e  in i t i a t iv e s  is a valuable contr ibution to 
the management  of s u p e r p o w e r  competi t ion and to the 
p r e v e n t io n  and sa t i s fac to ry  resolution of cr i ses .  But much 
more can be done. With regard  to c r i s is  p r e v e n t i o n ,  t h e r e  
a r e  as many in i t i a t iv e s  poss ib le  as t h e r e  a r e  s o u rc e s  of 
n u c le a r  c r i s e s .  A c r i s i s  could develop as the  r e s u l t  of 
m anoeuve r ing  of the  two s u p e r p o w e r s  for global and
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r eg iona l  a d v a n t a g e ,  66 or  from a European or Third World 
c r i s is .  A s u p e r p o w e r  c r i s i s  could also deve lop  from an 
a c c id e n ta l  l imited nuc le a r  s t r i k e  (based  on false alarm or 
human e r r o r )  or  from the use of a n u c le a r  weapon by a 
t h i r d  c o u n t r y  a g a in s t  a s u p e r p o w e r  or  a g a in s t  a fou r th  
coun try .  A terror i s t  g roup  might  obtain  a nu c le a r  dev ice  
and  t h r e a t e n  a s u p e r p o w e r ,  or  t e r r o r i s t s  might  hope to 
t r igger  a superpower war by exploding the device u ne xpe c ­
t e d l y .  Many more s o u rc e s  of c r i s e s  could be l is ted ,  and 
each might  s u g g e s t  a s l igh t ly  d i f f e r e n t  c r i s i s  p r e v e n ­
t ion /m a na ge m e n t  r e s p o n s e .  In t h e  case  of the  t e r r o r i s t  
scenario,  for example,  an a g re e m e n t  might  be r e a c h e d  to 
e x c h a n g e  in te l l igence  in fo rmat ion  c o n c e r n in g  t e r r o r i s t  
organisations and their access to nuclear materials. Whereas  
in the  case  of the  'a c c ide n ta l  launch'  scenario,  a response 
might be for the superpowers  to un i la te ra l ly  improve t h e i r  
command and control a ppa ra tus .

One proposa l  for generally improving crisis prevent ion 
has been the e s t a b l i s h m e n t  of a n u c le a r  c r i s i s  c on t ro l  
c e n t r e *57 which would e nab le  the  e x c h a n g e  of information 
be tween  the United S t a te s  and th e  Soviet Union.  The  
c e n t r e ,  s ta f fe d  by h ighly  t r a i n e d  diplomatic and military 
officials from both s id e s ,  would e x c h a n g e  and i n t e r p r e t  
in fo rm a t io n ,  pool i n te l l i g e n c e ,  and  generally cooperate to 
p r e v e n t  c r i s e s  from d e v e lo p i n g .  Of c o u r s e ,  t h e r e  a r e  
problems with th is  p r o p o s a l .  S e c r e t a r y  of Defense Wein­
berger  has complained that such a cen tre  might compromise 
s e n s i t iv e  US in te l l igenc e  p r o c e d u r e s ,  and be used  to 
d i s t r i b u t e  d i s in form ation  by the Soviets during a crisis.®® 
T h e r e  is a lso a t e n d e n c y  in a t r u l y  s e r ious  c r i s i s  for 
dec i s ion -m ak ing  to be c o n c e n t r a t e d  at  the  v e ry  h ig h e s t  
levels of g o v e rn m e n t ,  which could make a c r i s i s  con t ro l  
c e n t r e  i r r e levan t .  If so, then the most useful role for such 
a c e n t r e  might be c r i s i s  p r e v e n t io n  r a t h e r  than  c r i s i s  
management.

An impor tan t  area of crisis prevent ion which has been 
much neglected is, simply pu t ,  diplomacy.v The Four  Powers  
Agreement  of 1971 on t h e  S t a t u s  of West Berl in  is an 
example of a diplomatic set t lement  which he lped to d i f fu s e  
the  po ten t ia l  of a crisis developing in a part icularly sensi­
tive area (similar examples of this type of cooperat ion were 
Laos in 1962 and Aus tr i a  in 1955).®® One could argue  that  
the supe rpow ers  shou ld  be e x p e n d in g  maximum e f fo r t  to
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develop  rules  of conduct  and consensus in other  potentially 
explosive r eg ions  such  as the P e r s i a n  Gulf .  The  US and  
USSR have been r e l u c t a n t  in t h e  pas t  to do this because 
they have believed that  such rules  might  limit t h e i r  f l ex i ­
b i l i ty .  A l though  th is  cr i t ic i sm is par t i a l ly  just i f ied,  some 
res t ra in t  in foreign pol ic ies is d e s i r a b l e  if it l e s s e n s  the  
chance of war.

Any moves which generally decrease tensions between 
the superpowers  also contribute to crisis p r e v e n t i o n .  Arms 
c on t ro l  a g re e m e n t s  a r e  important here ,  as are  o ther  forms 
of contact (economic, political, and military) and Confidence 
Building  M e as u re s .  CBMs recommended in t h e  p a s t  have 
included restr ic t ions on military manoeuvres ,  l im it a t ions  on 
the  scale of t roop  r o t a t i o n s ,  pe rm iss ion  for low a l t i t ude  
surveillance f lights,  stationing of internat ional  o b s e r v e r s  at  
NATO and Warsaw Pact  i n s t a l l a t i o n s  and t roop  ex i t  and  
en try  p o r t s , a nd the creation of buffer  zones su r rounding  
the lines of demarcation in Europe.

Once a crisis develops the main task is to manage it so 
that  the probability of war does not seem to e i t h e r  s ide  to 
be high e nough  to t r i g g e r  t h e  c r i s i s  instabil ity dynamics 
discussed earlier:

To each s ide the  g r e a t e s t  d a n g e r  is the o the r ’s 
anxiety,  given the  a c k now ledge d  a d v a n t a g e ,  in 
the  e ve n t  of nuc le a r  war, of being the ini t iator .  
Fu r the r :  if the fundam en ta l  d a n g e r  of s t r a t e g i c  
nuc le a r  war a r i s e s  from th e  a d v a n ta g e  of haste 
and the reciprocated fear of each o t h e r ’s a n x ie t y  
in a c r i s i s ,  anyth ing  that  lowers anxiety on both 
s ides  . . .  r e d u c e s  the d a n g e r  of a war t h a t  
neither  wants.

One way of l e s s e n in g  a n x ie t y  in a crisis is by eliminating 
misunderstanding.  It is not difficult to imagine a s i t u a t io n  
w h e r e ,  in the  heat of a cris is ,  an accident occurs  which is 
misconstrued as a d e l i b e ra t e  act  of e s c a l a t i o n .  Without  a 
re l i ab le  means of communica t ing i n t e n t i o n s ,  th ings  could 
rapidly get out of h a n d .  An in e s c a p a b le  r e a l i t y  of c r i s i s  
b e h a v io u r  is t h a t  a n x ie t y  can be created and manipulated 
by the part ic ipants .  Resolve can be d e m o n s t r a t e d ,  among 
o t h e r  ways ,  by a willingness to increase the r isks  of war.  
The  management  problem is t h u s  to i n c r e a s e  the r i s k s  
e nough  to d e m o n s t r a t e  r e s o l v e ,  bu t  not so much as  to
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ac tu a l ly  t r i g g e r  war . Communication is important to ensure 
that each side i n t e r p r e t s  the  moves of the  o t h e r  the way 
they are  intended to be seen.

M is u n d e r s t a n d i n g  is still possible, even with the best 
of communicat ion s y s t e m s ,  and an add i t io na l  a p p ro a c h  
s u g g e s t e d  has been to requ ire  decision-makers to regularly  
pract ise crisis  control techn iques.  But first t h e r e  a re  some 
difficulties to be overcome:

Id e a l ly ,  pol it ical  l e a d e r s  s hou ld  be compelled to 
an t i c ipa te  the compet ing i n c e n t iv e s  they  would 
face in an unprecedented near-war  crisis,  and to 
t h ink  t h r o u g h  how they  would deal  with them 
. . . [ U n f o r t u n a t e l y , ]  few political men, successful  
e n o u g h  to have r e a c h e d  the  t o p ,  a re  l ikely to 
have  th e  scho la r ly  t e m p e r a m e n t . . . o r  lack of 
se lf -conf idence . . .to d oub t  t h e i r  d ec i s ion -m ak ing  
p e r f o r m a n c e  in a d v a n c e .  And almost  none have 
the time to sit back and ref lec t  at  l eng th  on the 
hypothe t ica l  question of how they would deal with 
a v e ry  improbable  s i tua t ion  of an a p p r o a c h in g  
a p o c a l y p s e .  They are  too busy put ting out minor 
fires from day to d a y . 72

O t h e r  p r o posa l s  have been a d v a n c e d  for  d i f f u s in g  
cr i ses .  For  example,  each s ide might deve lop  and s h a r e  
with the  o t h e r  a l is t  of a c t i v i t i e s  which it would consider  
part icularly threatening for the other  to conduct  in time of 
t e n s i o n .  Th is  would enab le  the  s u p e r p o w e r s  to choose  
d e fe n s iv e  p r e p a r a t i o n s  with the  aim of r e a s s u r i n g  each 
o t h e r  t h a t  war  was not im m inen t . 72 It has a lso been 
suggested that  the superpowers  might r e s p o n d  to the  r i sk  
of n u c le a r  d e to n a t io n s  from unknown sources  by sharing 
data a b o u t  a i r c r a f t  or  missile t r a j e c t o r i e s  tha t  might  be 
r e l e v a n t  to the  de to n a t io n ;  or  by hav in g  each c o u n t r y  
insert  small amounts of dist inct ive elements into their bombs 
which,  upon the  bomb's d e to n a t io n ,  would enable ident i­
fication of its origin.

However,
even  more impor tan t  t han  a r r a nge m e n ts  to faci­
litate reassurance  in a c r i s i s  in which dec is ions  
have  to be made in h a s t e ,  is d e s ig n in g  the  
w e a p o n ry  i tse lf  so t h a t  the  dec is ions  a re  les s



60

preoccupied with the need for haste, and with the 
fear of the adversary's  shared awareness  that 
anxiety  i t se lf  and about each other's intentions 
and each other's anxiety can be the precipitant.74 

If there is a s ignif icant  capabili ty to improve the war 
outcome by pre-empting, then this fact alone could weigh 
heavily on decision-makers in a crisis,  potentially increasing 
their assessments of the probability of war. Any capabili ty  
to s igni f icant ly  cut losses  is essentially a reflection of the 
vulnerabil i ty  of strategic  nuclear forces .  If both s ides  
maintained 100 percent surv ivab le  nuclear forces, then a 
pre-emptive strike by one would have no relationship to the  
amount of damage it would suf fer  in a retal iat ion .  The  
assured destruction school's view of the minimum incentive  
for Country A to pre-empt was described earlier as the con­
dition whereby the damage that would be suf fered  by A in 
a first strike by B, times the probability of war, is greater 
than the damage that would be suffered by A in a retal ia­
tion by B following a pre-emptive strike by A. With invulne­
rable forces  on both s id es ,  the damage that would be 
suffered by A in a f irst strike by B would be identical to 
that suf fered by A in a retal iat ion by B after A's pre­
emptive a t tack .  As the probability of war will be less than 
one, invulnerable forces on both sides will never yield the  
conditions necessary for the minimum incentive to pre-empt.

Having equal  and invulnerable s tra tegic  forces  also  
satis f ie s  the c r i s i s - s tab i l i ty  requirements of the counter­
vailing strategy,  as under these conditions the relative war 
outcome would be identical  for both s id es ,  regardless of 
who struck first.

To enhance  cris i s  stabi l i ty the goal thus becomes to 
design forces  which are as invulnerable and equal as 
poss ib le .  ICBMs, because of their  fixed locations ,  are 
generally considered the most vulnerable of the s trateg ic  
weapons.  The United States  has wisely d is tr ibuted  its 
nuclear forces among a triad of ICBMs, SLBMs, and s t r a ­
tegic bombers, so as to remain secure if any one 'leg' of the 
triad becomes th reatened .  About 20 percent of the US 
warheads are on ICBMs, 45 percent on submarines ,  and 
about 35 percent on long-range  bombers.  T h u s ,  the most 
vulnerable system,  ICBMs, carries the smallest percentage 
of the US nuclear force. The Soviets  also use these  three
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t y p e s  of de l ive ry  s y s t e m s ,  bu t  base  60 p e r c e n t  of their  
warheads on ICBMs, about 30 percent on SLBMs, and only 
10 percent  on bombers.

By 1990, the  f i g u r e s  for  the  US remain a bou t  the  
same, but the USSR has actually i n c r e a s e d  the  p ro p o r t io n  
of i ts w a r h e a d s  based on ICBMs to 70 percent  and decrea­
sed the percentage of its force made up of submar ine -based  
w a rh e ad s  to 25 p e r c e n t .  One ex p la n a t io n  for this  Soviet 
reliance on v u l n e r a b l e  ICBMs may be Moscow's d e s i r e  to 
maintain t i g h t  control over  its forces . Another  may be that  
the Sov ie ts  have less  c on f idence  in the s u r v i v a b i l i t y  of 
t h e i r  SSB Ns .  The  United S t a te s  main ta ins  a powerfu l  
Anti-Submarine Warfare (ASW) network which includes f ixed 
u n d e r s e a  l is ten ing  a rrays  connected by cable to the shore,  
powerful surface ships and s u b m a r in e  s o n a r s  and d ip p ing  
s o n a rs  s u s p e n d e d  in the  w a te r  from h e l i c o p te r s  or  from 
expendable buoys (sonobuoys)  which a re  usua l ly  d r o p p e d  
from and mon ito red  by a i r c r a f t .  This  world-wide network 
g ives  the  US an e x ce l len t  ability to place enemy fo rces .75 
These s ta nda rd  ASW sys te m s  coup led  with meteorologica l  
and sa te l l i t e  surveillance data have given the United States 
Navy a capability ( u n d e r  some c i r c u m s t a n c e s )  to loca te  a 
subm a r ine  at  a r a n g e  of 9600 miles within a t en-m ile  
r a d i u s . 78 T h e  Navy's job is facilitated by Soviet submarine 
technology th a t  seems in some r e s p e c t s  to be i n f e r io r  to 
t h a t  of the  U S . 77 Even the  t i t a n i u m -h u l l e d  A lp h a -c l a s s  
submarines,  while able to dive to much greater  d e p t h s ,  a re  
ex tr emely  noisy and  s u f f e r  from the same low aler t levels 
d i s c u s s e d  e a r l i e r . 7** The  Soviet  a t tack  submarines78 have 
s imilar d i s a d v a n t a g e s .  In 1980 75 p e r c e n t  of them were 
d i e s e l - p o w e r e d ,  making them too slow to de fend  aga ins t  
American nuc lea r-powered  a t t a c k  s u b m a r in e s  (SSNs)  - in 
1980 only 10 p e r c e n t  of the  US a t t a c k  s u b m a r in e s  were 
d i e s e l - p o w e r e d . 8** The  prob lems a re  compounded  by a 
geographic d i sa dva n tage .  The  ex i t s  to both the  Po lya rny  
and Vladivos tok SLBM bases  a r e  t h r o u g h  g e o g ra p h ic  
' c h o k e - p o i n t s '  at  which US ASW a c t iv i t y  is i n t e n s i f i e d .  
SSBNs from P o ly a rn y  must  pass  t h r o u g h  the  Greenland-  
Ice land-U nit ed  Kingdom Gap and t h e  Vladivostok  SSBNs 
through the South Korea-Japan Gap. Both Gaps are  covered 
by the US SOSUS system. This geographic d i s a d v a n t a g e  is 
not likely to be overcome soon ,8**, nor is the undisputed US 
lead in ASW te c hno logy  and  su b m a r in e  noise d a m pe n ing .
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Accord ing  to the  US Navy’s D i r ec to r  of R e s e a rc h  and 
E n g i n e e r in g ,  the  Sovie ts  ’show no major t r e n d s  toward  
qu ie t in g  . . .  which would en ta i l  s izeab le  and  cos t ly  new 
approaches to submarine c o n s t r u c t i o n .  T h e r e  a re  no i n d i ­
ca t ions  the  Soviets  are  moving in that direction’. 82 it must 
be s o b e r in g  for the  Soviets  to he a r  a fo rmer  National 
Security Agency officer declare:

As far as the Soviet Union is concerned,  we know 
the  whereabouts  at any given time of all its naval 
forces, including its missile-firing submar ines  . . .
We know where their submarines a r e . 83
The s u r v i v a b i l i t y  of Soviet  s t r a t e g i c  sy s te m s  will 

improve between 1985 and 1990 in ways not ref lected by the 
numbers on the char t s .  For example, the Soviets are begin­
ning to emphasise long-range SLBMs and the coastal defence 
forces  (SSNs,  a i r c r a f t ,  s u r f a c e  s h i p s ,  mines ,  e t c . )  
n e c es a ry  to allow them to c r u i s e  safe from US ASW in 
coastal sanctuaries  (the new SS-N-20 SLBM has a r a n g e  of 
8300 km and can operate under  Arctic Ocean ice) .  It is also 
probable that the Soviets will e v e n tua l ly  deploy th e i r  new 
ICBMs in a mobile bas in g  mode. Accord ing  to the  US 
D epar tm en t  of D e fe nse ,  both t h e  SS-24 a nd  SS-25 have 
been designed with mobile basing in mind.84

Two additional ways in which force s u r v i v a b i l i t y  can 
be improved (and which are  reflected in the chart s )  are  by 
i n c r e a s i n g  ICBM h a r d n e s s ,  and SLBM and bomber  a l e r t  
r a t e s .  The US had originally planned to harden Peacekeeper 
silos to 5000 p s i ,  bu t  l a t e r  d ro p p e d  the  id e a ,  s e t t l i n g  
in s tead  for a bou t  the same hardness  as exist ing Minuteman 
I CBMs . 85 T h u s ,  in 1990 US ICBM ha rdness  levels will be 
virtually unchanged .  Some improvement  in s u r v i v a b i l i t y  of 
US SLBMs will oc c u r  as the Trident  SSBN programme con­
t inues.  The Trident  has a day to day alert  ra te  of 0 .66 ,  as 
compared  to the  0.55 rate of the Poseidon SSBNs, and can 
more easi ly  cruise  undetected than its p r e d e c e s so r .86 Also, 
the deployment of a ir -launched cruise  missiles and the B-1B 
bomber shou ld  e n s u r e  that  those aircraf t  surviving a first  
s tr ike can more easily carry out their retaliation.

In c o n t r a s t  to the  US, the  Soviet Union has an 
agre ss ive  s i l o - h a r d e n i n g  p rogram me:  p r e s e n t l y  a bou t  40 
p e r c e n t  of the  Soviet ICBMs are  hardened to approximately 
300 psi and the remainder to approximate ly  4000 p s i .  This
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monograph  estimates that by 1990 the majority of the Soviet 
ICBM force will be h a rd e n e d  to 5000 ps i .  Once a t t a c k i n g  
w a rh e ad s  a c h ie v e  a c c u r a c i e s  of only a few hundred feet,  
however, even hardnesses of this magnitude will have l i t t le  
e ffect  on kill  p r o b a b i l i t i e s .  Soviet bomber and SLBM alert  
rates  - par t i cu la r ly  day to day a le r t  r a t e s  - a re  s ig n i f i ­
can t ly  lower than  those  of the US force. A small improve­
ment in this area could be s ignificant.  Typhoon SSBNs and 
the  new Blackjack bomber should also improve survivabil ity 
- the  Typhoon  for r e a s o n s  a l r e a d y  mentioned  and the  
Blackjack be c a u s e  of i ts poss ib ly  grea ter  ability to target  
once in the air .

Survivabi l i ty  is also a function of the durabi li ty of C3I 
systems and of the reliability of retaliating warheads. A s u r ­
viving force of 1000 missiles would be re l a t i v e ly  use le ss  if 
the  a u t h o r i t i e s  with the  job of i s s u i n g  the  commands for 
retaliation had been killed in the p re -em p t ive  s t r i k e ,  or  if 
the  missile r e l i ab i l i t i e s  were so low that  few missiles could 
be expected to launch successful ly.  Desmond Ball has gone 
into detail about  the weaknesses of C3 systems:

Command-and-Control systems a re  in fact  v u l n e ­
r ab le  to all t h r e a t s  to which the s tra tegic  forces 
are subject  as well as to o the r s  more pecu l i a r  to 
command s t r u c t u r e s  and  te lecommunica t ions  
s y s te m s . . . they are vulnerable,  to d i re c t  p h ys ic a l  
a t t a c k  ( and  to the  co l l a te ra l  e f f e c t s  of a t t a c k  
upon the  s t r a t e g i c  f o rc e s )  and to op e ra t io n a l  
f a i lu re s  t h a t  must  be ex p e c te d  to occur .  Physi­
cally, they are open to nuclear  effects (b la s t  and 
r a d i a t i o n ) ,  a ttack with conventional weapons, and 
sabotage. Operationally, they are vulnerable  both 
to u n i n t e n d e d  e f fec ts  - human e r r o r ,  n a tu r a l  
phenomena and equipment failure - and to i n t e n ­
t ional  jamming or  exp lo i ta t ion  of f a i lu re s  in 
communications security.**?
Improvemen ts  in C3 and  re l i ab i l i ty  might  help to 

decrease s t r a teg ic  force v u l n e r a b i l i t y  in a n o t h e r  way.  If 
C o un t ry  A could c re d ib ly  threaten to launch its ICBMs on 
warning of a p r e - e m p t iv e  a t t a c k  (when ear ly  w arn ing  
sensors detect  that  an attack has been launched,  but before 
enemy w a r h e a d s  ac tua l ly  a r r i v e  at t h e i r  t a r g e t s ) ,  th en  
C o un t ry  B could not a s sum e t h a t  i ts  p r e - e m p t iv e  s t r ike
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would destroy A's missiles before they were launched. The 
greater survivability of A’s s trateg ic  forces under a LOW 
posture could make it more difficult for side B to imagine 
that its pre-emptive strike would substantially improve the 
war outcome. Both superpowers currently retain the option 
to LOW, but improvements to C3 and missile rel iabi l i ty-and  
public re-emphasis  of this option, will make it all the more 
credible. The Soviet Union present ly  suf fers  from serious  
deficiencies  in its early warning system which could make a 
LOW posture problematic.®® Soviet Over-the-Horizon radars 
do not cover all the compass points from which the Soviets  
might be attacked by submarine and air-launched weapons, 
nor are they linked to information processing sys tems with 
a suf f ic ient  capabili ty to d is t inguish between limited and 
massive nuclear attacks. Additionally, the Soviet Union has 
exper ienced technical problems in developing a fully 
operational satellite early warning system, which to this day 
makes 24-hour coverage  of all US ICBM and SLBM launch 
areas unavailable.®®

There are dangers  inherent in exerc i s ing  a LOW 
policy. LOW requires launch very soon after detection of an 
attack.  But early warning systems are not perfect .  Spy 
satellites have in the past registered solar flares as plumes 
from rocket  engines and low level nuclear alerts have been 

. t r iggered by flocks of birds on radar screens  and by 
equipment failures.9® In the United States, for example, the 
failure of an integrated circuit in 1980 was respons ib le  for 
two nuclear alerts in just one month. And the previous year 
a test  tape simulating nuclear attack was accidental ly  
broadcast to Strategic Air Command units. That alert lasted 
six minutes, long enough for interceptors to be scrambled 
and Minuteman missiles  to be placed on high alert .9! In a 
crisis there would always be the chance that an equipment  
error of this  sort could spark a war which otherwise might 
have been avoided. But there is no need to actually adopt a 
LOW policy if the goal is to influence the assessments made 
by an opponent before nuclear war has begun.  All that is 
required is to convince the enemy that LOW is the opera­
tional policy so that pre-empting seems unattractive. It may 
make more sense  to declare that LOW is operational policy 
than to actually make it so.  A related danger is that the
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more c r e d i b l e  one makes LOW - by refining C3, improving 
reliabili ty,  etc.  - the  g r e a t e r  the  tempta t ion  might  be to 
actually exercise the capability in a c r i s i s . 92

Command-and-Control  systems might increase instability 
in a n o t h e r  way which was discussed earl ier.  The emergence 
of continuous information collection from the  ear ly  w a rn ing  
s e n s o r s  of both sides has produced tightly coupled interac­
tions between the s t rategic  forces of the superpowers .  This  
has led to a po ten t ia l  for r a p id  and  semi-automatic esca­
lation in times of tension. Cris i s  s ta b i l i ty  can be f u r t h e r  
e nha nce d ,  then,  by measures designed to decrease the pace 
a nd  i n c r e a s e  the management  of the  escalation p roce s s .93 
One response might be to reach an u n d e r s t a n d in g  with the  
Sov ie ts  for  an automatic  pause in escalation once a certain 
number of previously agreed upon ’danger  points '  had been 
r e a c h e d .  At the  ve ry  l e a s t ,  d e c i s io n -m a k e r s  should  be 
aware that  manipulation of nuclear aler t levels in any c r i s i s  
involves some hidden and perhaps overwhelming costs .

Another way ICBM survivabi li ty might  be improved is 
t h r o u g h  deve lopm ent  of act ive defensive measures such as 
Bal l is t ic  Missile Defense (BMD). An i rony  is tha t  the  
t e c hno logy  tha t  threa tens  ICBM survivabi li ty  most, MIRVed 
systems, was originally designed as a means of overcoming 
BMDs. In 1972 the US and USSR agreed in the ABM Treaty 
to limit BMD to two deployment  a r e a s :  the nat ion 's  cap i t a l  
and  an ICBM launch centre  distant  from the capital.  In 1974 
a f u r t h e r  a g re e m e n t  limited the dep loyment  to only one 
locat ion in each c o u n t r y ,  at which could be maintained not 
more than  100 ABM l a u n c h e r s  and 100 ABM i n t e r c e p t o r  
m is s i l e s .  The  United S t a t e s  for  a short  time deployed the 
Safeguard BMD at Grand F o r k s ,  d e a c t iv a t in g  it almost as 
soon as it became operational in 1975, while the USSR chose 
a modest defence of Moscow. For many years  af ter  its initial 
o p e r a t i n g  capability,  the Soviet system consisted of only 64 
of the permitted 100 l a u n c h e r s .  More r e c e n t l y  these  were 
r e d u c e d  to ju s t  32 l a u n c h e r s .  94 The  r enew ed  interest  in 
BMD has been s t imula ted  by c o n c e r n  abou t  ICBM v u l n e ­
r a b i l i t y ,  and by im provem en ts  in the  BMD t e c h n o lo g y .  
Defence of ICBMs is also considerably eas ie r  to accomplish 
than  is a r e a  d e fe n c e ,  b e c au s e  of the defender's ability to 
ignore all but  the most accurate  incoming w a r h e a d s .  If the  
BMD mission were popula t ion  defence,  then even the most 
inaccurate  incoming warheads would have to be ta rge ted ,  as
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t h e y  could s ti l l  c a u se  mass ive damage .  The  t ec h n o lo g y  
curren t ly  favoured in the US involves a layered de fe nc e  of 
d i s t a n t  ( e x o - a t m o s p h e r i c ) , medium, and s h o r t  r a n g e  
intercept missiles which utilise i n f r a - r e d  s e n s o r s ,  compact  
da ta  p r o c e s s o r s  and m in ia tu re  homing vehicles .95 Theore ­
tically this system could increase the  a t t a ck  p r ice  p e r  silo 
from two to possibly five or ten r e - e n t ry  vehicles.

The Reagan Administration has cited evidence th a t  the  
USSR may be moving to wards  development and deployment 
of an e f f e c t ive  BMD sy s te m ,  in violation of the  ABM 
T r e a t y . 96 The  Soviets  have allegedly been tes t ing SAM air 
defence rada rs  in an ABM role, deploying large ABM b a t t l e  
management  r a d a r s ,  deve lop ing  a rapidly deployable ABM 
- t h e  ABMX-3 - and c o n s t r u c t i n g  a new,  l a r g e r  p h a s e d  
a r r a y  radar  in central  Siberia. There is also some indication 
th a t  the USSR is t e s t i n g  r a p id ly  r e loa dab le  ABM l a u n ­
c h e r s . 97 In t h e  United States the interest  in BMD, beyond 
the limits set down in the ABM Treaty,  was, until r e c e n t l y ,  
more s u b t l e  than  d i r e c t .  It took th e  form of i n c r e a s e d  
d i scuss ion  a b o u t  ’what the  US would do if the  Sov ie ts  
a b r o g a t e '  or  'how both s ides  could mutua l ly  a g r e e  to 
abrogate' .  Major General  Marshal l  p rov ide d  an example of 
t h i s  when he sa id ,  'And I th ink,  too, we could a rgue  that  
it might  be a p p r o p r i a t e  for the  Soviet Union to tell  t h e  
Uni ted  S t a te s  t h a t ,  be c ause  of t h e i r  concern  about their  
n e i g h b o r s ,  they  feel it is n e c e s s a r y  in t h e i r  na t iona l  
i n t e r e s t  to abrogate the T rea ty .  I think that  is a very real 
l i k e l i h o o d . ' 98 More r e c e n t l y ,  r e t i r e d  Army L t .  G ene ra l  
Daniel Graham, former Director of the Defense  In te l l i g e n c e  
A g e n c y ,  has p r opose d  o u t r i g h t  t h a t  ' t h e  new US defense 
e f fo r t  should c o n c e n t r a t e  on p u t t i n g  h e a t - s e e k i n g  a n t i -  
bal l is t ic  missiles in o r b i t ,  where  they  can destroy Soviet 
missiles be fo re  they  e v e r  r each  US a i r s p a c e ' . 99 And 
President  Reagan's Strategic  Defense Initiative (SDI)  would 
seem to f u r t h e r  ind ica te  US wi l l ingness  to e v e n tu a l l y  
abrogate the Treaty.

Even if ICBMs are  vulnerable and the BMD technology 
has im proved ,  t h e r e  a re  some good r ea s o n s  why the  US 
shou ld  not a b r o g a t e  the  ABM T r e a t y  and deploy BMD 
sys tem s  for ICBMs. C e r ta in ly  the  Soviets  might  not  
p e rc e ive  l a r g e - s c a l e  ABM deployment  as a good idea. As 
Raymond Garthoff has said:
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t h e  Soviet  l e a d e r s  see no prospec t  of improving 
th e i r  r e l a t i v e  mil i tary posi t ion by l a u n c h in g  a 
competi t ion  in BMD d e p lo y m e n ts .  The  same 
considerat ions that overrode the traditional Soviet  
p r o c l iv i ty  for  coup l ing  s t rong s t ra tegic  defenses 
with s t r o n g  o f fens ive  fo rces  in the  la te  1960s, 
and t h a t  led to Soviet  a c c e p t a n c e  of the  ABM 
Treaty in 1972, continue to hold today and almost  
c e r t a i n l y  will for  the  foreseeable future  as well. 
T h e s e  c o n s id e r a t i o n s  were based  not only on 
recogni t ion of possible ephemeral U.S.  advantages 
in BMD technology, but  also on a new a p p r e c i a ­
tion of the  dynamics  of the  o f fens ive-defens ive  
arms in te r ac t ion . . .In short ,  the  Soviets see more 
d a n g e r  than promise in reopening a competition in 
BMD deployment .100
Both c o u n t r i e s  must  a lso be aware of the t remendous 

technical and political problems that  remain despite improve­
ments  in t h e  t e c h n o l o g y .  It is not  at  all c lea r  t h a t  the  
num erous  BMD c o u n t e r - m e a s u r e s  ava i lab le  would not  
overwhelm the  sys tem (or  t h a t  the defence would be more 
cost effective than the offence) .  R a d a r s  a re  v u ln e r a b le  to 
a t t a c k ,  r e - e n t r y  veh ic les  can emit decoys  or  cha f f  to 
confuse defences,  and the complexi ty  of the sys tem could 
mean t h a t  small f a i lu re s  might  clause s y n e r g i s t i c  e ff ec ts  
which seriously degrade effectiveness .

To c onc lude  th is  d i sc u s s io n  of r e s p o n s e s  to c r i s i s  
i n s t a b i l i t y ,  t h e r e  a re  some b i la te r a l  s t e p s  which can be 
t ak e n  to r e d u c e  s t r a t e g i c  fo rce  vulnerabil i ty.  The s upe r ­
powers can,  for example, a t t e m p t  to n e go t i a te  a g re e m e n t s  
which e n c o u r a g e  su rv ivab i l i t y .  The MIRV limits imposed in 
Sal t  2 were a move in this d i rec t ion ,101 as would be agree­
ments which induce a grea ter  emphasis on s u b m a r i n e - b a s e d  
sy s te m s  and the  ab i l i t y  of t h e s e  sys te m s  to cruise  unde­
tected.  One development which could increase v u l n e r a b i l i t y  
is d e p r e s s e d  t r a j e c t o r y  SLBMs. An SSBN patrolling within 
200 nm from shore could fire its missiles and expect  them to 
reach  their  targe ts  within 16 to 18 minutes.  The same SLBM 
fired in a depressed t ra jectory mode could reduce  th is  time 
to only eight minutes ,10^ thereby  exacerbat ing the threat  to 
non-alert  systems and decreasing the  c r e d ib i l i t y  of a LOW 
postu re .  Neither side has as yet tes ted depressed t ra jectory
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SLBMs, a l t h o u g h  t h e i r  f eas ib i l i t y  was such that the issue 
was ra i s e d  for  d i sc uss ion  at  t h e  SALT 2 negot ia t ions.*03 
Another response to this same threa t  might be the  c re a t io n  
of SSBN-free zones (where SSBNs would be prohibited from 
patrolling c lo se r  than  a g iven  d i s t a n c e  from the  enemy's  
s h o r e ) .  Th is  would be he lp fu l  b e c au s e  each add i t io n a l  
two hundred mile distance to ta rge t  adds abou t  one minu te  
of flying t ime.104
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CONCLUSION

This monograph has examined two models of nuclear war,  
one invo lv ing counterforce exchanges followed by counter-  
value exchanges and the other ’spasm* attacks and reta l ia ­
t ions.  The resu lts  of these exchanges were then related to 
the di ff er ing  views of cris i s  s tab i l i t y ,  in order to both 
clarify those views and reach some conclusion as to the 
existence or absence of cris i s  stabi l i ty  between 1985 and 
1990. What consistently emerged from defining the parame­
ters of the calculations was the tremendous uncertainty and 
the importance of the assumptions involved in determining 
war outcomes. This is,  perhaps, the most significant aspect  
of the a n a ly s i s .  For in a crisis,  it is the results of similar 
simulations of nuclear exchanges  that are presented  to 
decis ion-makers and which might be used by them to 
determine whether or not they choose to pre-empt .  The 
uncertainty pervades all aspects of the calculations. There 
are the weapons systems themselves: will they be launched  
success fu l ly?  Will they correctly  travel and detonate over 
their targets with the expected accuracies and yields? Will 
the enemy sys tems perform as expected? There are the  
attack assumptions: will the enemy ride out an attack or 
launch his weapons on warning? What type of first strike 
should be launched? What type of counterattack can be 
expected? Which targets  does the enemy value most, and 
which does he think we value most? Will the opponent leave  
C3 untouched or will it be destroyed early in the fighting? 
There are the fatality estimates: at what time of year and 
time of day does the attack occur? How many weapons are 
used in the attack and at what height  and over what 
terrain are they detonated? What are the prevailing weather 
patterns? What civil  de fence she lter  ex is t s  and how 
educated is the public concerning civil defence? How ’dirty’ 
or 'clean' are the bombs?

With so much uncertainty one might conclude that  
crisis stability is strong indeed,  as no one could possibly  
estimate war outcomes with any degree of accuracy. This is 
no doubt the most real i st i c  conclusion to be drawn.  
However,  in a cris is  a leader may very well be unfamiliar 
with the uncertainty involved and choose to let the ca lcu­
lations inf luence  his behaviour .  To err on the s ide of 
caution would thus be to design the force postures such
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that neither s ide could produce reasonable calculations  
which 'demonstrated' the existence of crisis instability. What 
emerges from the simulation conducted in this paper is that 
it is, in fact, possible to demonstrate the ex is t e n c e  at the  
end of this decade of crisis instability. In 1985 both sides 
have a s ignif icant  incentive  to pre-empt in terms of the  
relat ive war outcome ( in cent iv es  'B' and 'C').  But,  as 
indicated in Chapter 1, these are less compelling incent ives  
than is str ik ing  to cut national fatalities. By 1990 these 
'relational' incentives have decreased, but at the same time 
the incen tives  for the United States  to pre-empt to cut  
national fatalit ies  have increased dramatically,  and this  
could add impetus to the less compelling Soviet incentives to 
pre-empt.

This situation has developed as a result of the increas­
ing vulnerability of large segments of the s trateg ic  forces  
of both s ides  thanks to dramatic improvements in missile 
accuracies - the Soviet Union is particularly susceptible as 
over 60 percent of its s trateg ic  weapons are based on 
vulnerable ICBMs, and the Soviet  s tra tegic  bomber and 
submarine sys tems suffer from relatively lower alert rates.  
The US, in contrast, deploys only about 20 percent of its 
s trateg ic  warheads on ICBMs. This means that of the two 
countries, only the United States could destroy a significant 
number of its opponent's weapons in a f irst  s tr ike  and 
thereby limit the damage from an enemy retal iat ion .  By 
str ik ing f irst  instead of second,  the Soviet  Union could 
increase the damage it could cause to the US (by using its 
weapons before the US has taken them out),  but it could 
not significantly limit a retaliation from the high percentage  
of nuclear weapons the US maintains on invulnerable  
systems.

Most d is turbing  is that this condition could ex is t  
concurrently with extremely vulnerable and t ightly coupled  
command-and-control systems. Command-and-control may be 
the weakest link in the nuclear forces of both countr ie s .  A 
comprehensive strike against  C3 systems might offer the 
highest probability of preventing a retal iat ion.  Thus ,  in a 
c r is i s ,  command-and-control vulnerability could reinforce if 
not compound the existing incentives for both to pre-em pt .  
This makes it all the more urgent for the superpowers to 
ensure that cr ises  do not escalate  to the point at which 
these  incentives  become compell ing.  However,  the t ight
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coup l ing  of the  US warning and control systems with those 
of the USSR may seriously e ro d e  the  abi l i ty  of l e a d e r s  to 
manage e sca la t ion  in a c r i s i s .  By 1990, then,  there  could 
exist  a triple t h r e a t  to s t r a t e g i c  n u c le a r  c r i s i s  s t a b i l i t y :  
s ig n i f i c a n t  i n ce n t iv e s  to p r e - e m p t  d i re c t l y  a g a in s t  the  
enemy’s s t ra tegic forces, significant incent ives  to p r e - e m p t  
a g a in s t  t h e  enemy's  s t r a t e g i c  fo rces  via his command- 
and-control ,  and p ressures  which encourage rapid escalation 
of cr ises .

The  impl icat ions of th is  t r iple  threa t  are  substant ia l .  
The most obvious is t h a t  nu c le a r  war may be more l ikely 
- a l t h o u g h  it is imposs ible  to say how much more likely. 
These th rea ts  also suggest  that  if nuclear war does o c c u r ,  
it will involve a massive use of nuclear weapons early on in 
the fighting, r a the r  than a gradual ,  step by step escalat ion 
of the  num bers  and  t y p e s  of nu c le a r  dev ices  used.  This 
would t end  to d e t r a c t  from not ions  such  as ' e sca la t ion  
dominance ' ,  ' i n t r a - w a r  d e t e r r e n c e ' ,  and other concepts of 
nuc le a r  w a r -w a g in g  which assum e r e s t r a i n t  among the  
part ic ipants .
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The aim of the Strategic and Defence Studies Cent re ,  which was 
set  up in the  R e s e a rc h  School  of Pacific Studies in The Aus­
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*5. Educating for the Profession of Arms, 

by P.H. Partridge.
*6. The Strategy of General Giap Since 1964, 

by Robert J. O'Neill.
*7. Soviet Policies in the Indian Ocean Area, 

by T.B. Millar.
*8. Australian Defence Procurement,

by Ian Bellany and J.L. Richardson.
*9. Japan and Nuclear China, 

by John Welfield.
*10. The Army in Papua New Guinea, 

by Robert J. O'Neill.
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Since the Vietnam War: The View from Singapore, 
by Bilveer Singh.

55. Kenya's Role in the Somali-Ethiopian Conflict, 
by Samuel Makinda.

56. Australia, the U.S., and the Strategic Balance:
Some Comments on the Joint Facilities,
by H.G. Gelber.



94
NO. TITLE $AUST
57. A New Aircraft Carrier for the Royal ($5.00

Australian Navy?, plus packaging
by Gary Brown and Derek Woolner. and postage)

58. Issues in Strategic Nuclear Targeting: All
Target Selection and Rates of Fire, one price
by Desmond Ball. at $2.50
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over the Next 20 Years - Their Relevance 
to Australia,
by Paul Dibb.

66. The Concept of Force Multipliers and the 
Development of the Australian Defence 
Force,
by J.O. Langtry and Desmond Ball.

67. Indochina and Insurgency in the ASEAN 
States, 1975-1981,
by Tim Huxley.

68. Problems and Prospects in Managing 
Servicemen's Careers: A Review,
by Warwick J. Graco.

69. Performance-Based Training: An Explanation 
and Reappraisal,
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* Out of print



97

TITLE $AUST
Arms for the Poor: President Carter's 
Policies on Arms Transfers to the Third World, 
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United Kingdom since the fall of Singapore,
by Coral Bell. 10.00

16. Australia's Maritime Boundaries,
by J.R.V. Prescott. 10.00

17. South African Dilemmas,
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