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The Arms Race and Some of Its Hazards 

Preface 

IT IS EASY TO WRITE GRAPHICALLY and persuasively of the dangers of 
the arms race, nuclear and otherwise.' Such documents are often well 
received: the author's heart seems to be in the right place; he is for 
people and against the abominations science and technology have 
produced. Yet, this question remains unanswered: Why do nations 
in general, our own in particular, continue to play such a dangerous 
and pointless game? 

Here we hit on the nub of the matter: the game is indeed danger 
ous, but not pointless, since not to play it (even to reduce forces or 
submit to arms control) can also be dangerous: a Pearl Harbor or 
a Munich is all too possible. If we examine the whole range of possi 
bilities, beginning with unilateral disarmament, surrender, appease 
ment, or accommodation, and ending with an accelerated arms race, 
preventive war, Suicide Pacts, and Doomsday Machines, we discover 
that there are no pleasant, safe, or even unambiguously moral posi 
tions for the individual, for a nation, or for civilization. Unfortunately, 
the discussions that concentrate on one facet of our dangerous future 
tend to create a psychological atmosphere conducive to the neglect 
of the remaining problems of security. This is no reason, however, 
for not discussing the dangers of the arms race (or any other dangers), 
but only for emphasizing the ultimate need for a balanced compari 
son of all the dangers. 

Elsewhere I have written on why we may need military establish 
ments of a much higher quality than is usually conceded, even by 
people who think of themselves as "militarists,"2 and on some of the 
difficulties and dangers of arms control.3 While both these papers 

make the point that arms control (both implicit and explicit, uni 
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lateral and multilateral) is necessary if we are to survive until 1975 
and later years without a major catastrophe, the first paper in par 
ticular argues for increased arms in certain areas. I will not summa 
rize the arguments here. This is a difficult, unpleasant, and emotional 
subject, the points raised are often irritating or dismaying, and many 
readers transfer their irritation and dismay to the author. For ex 
ample, if one presents a sober account of the risks an attacker might 
face from a retaliatory blow, it is easy to show that, subject to some 
chilling uncertainties, there are many circumstances in which the 
risks the attacker faces are considerably less than is generally be 
lieved. As a result, there are plausible situations in which a perfectly 
sane (but calculating, decisive, or ruthless) attacker might decide 
that "it is less risky to go to war than to live with the current situation 
or crisis." At this point, many readers conclude that the analyst is 
advocating preventive war; in other words, instead of examining the 
arithmetic, they conclude that anyone who calculates this way might 
too easily act this way. 

While the most important problems of the 1960's and 1970's may 
result from the arms race itself, rather than from the political and mili 
tary dangers against which the arms race is supposed to protect us, 
those dangers exist. Today they are manageable only because the 
arms protect us from them. Let us now look at these arms. 

Some Hypothetical Ultimates 

Let us begin with some comments on the strategic theory of three 
conceptualized devices, which I shall call respectively the Doomsday 

Machine, the Doomsday-in-a-Hurry Machine, and the Suicide Pact 
Machine. To discuss these hypothetical (almost caricatured) devices 
will not only focus attention on the most spectacular and ominous 
possibilities of the arms race, but it will also clarify a good deal of 
our current strategic thinking. 

The Doomsday Machine. A Doomsday Weapon System might 
hypothetically be described as follows: let us assume that for 10 
billion dollars one could build a device whose function is to destroy 
the earth.4 This device is protected from enemy action (perhaps by 
being situated thousands of feet underground) and then connected 
to a computer, in turn connected to thousands of sensory devices all 
over the United States. The computer would be programed so 
that if, say, five nuclear bombs exploded over the United States, the 
device would be triggered and the earth destroyed. Barring such 
things as coding errors (an important technical consideration), this 
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machine would seem to be the "ideal" Type I Deterrent.* If Khru 
shchev ordered an attack, both Khrushchev and the Soviet population 

would be automatically and efficiently annihilated. (The emphasis is 
deliberate: in most cases, deterrents destroy populations-not the 
decision makers.) 

Even if this is the ultimate in Type I Deterrence, the Doomsday 
Machine is an unsatisfactory basis for a weapon system. It is most 

improbable that either the Soviet Union or the United States would 
ever authorize procuring such a machine. The project is expensive 
enough so that it would be subjected to a searching budgetary and 
operational scrutiny, one which would raise questions the project 
could never survive. 

The Doomsday-in-a-Hurry Machine. Before considering these 
questions, let us consider how one might adapt the Doomsday Ma 
chine to purposes of Type II and Type III Deterrence. For reasons 
that will become clear, let us call this model the Doomsday-in-a 

Hurry Machine. The computer would be given all the facilities it 
needed to be "well informed" about world affairs. We could then 
unilaterally legislate into existence a "Soviet Criminal Code." This 
would list in great detail all the acts which the Soviets were not 
allowed to commit. The Soviets would then be informed that if the 
computer detects them in any violations it will blow up the world. 
The logicians (and some so-called practical men) might then believe 
that we had solved all our deterrence problems. After all, we would 
then have drawn a line the Soviets would not dare to cross. We could 
relax forever our interest in defense and turn our attention to other 

matters. 
Unfortunately, the world is not that simple. First, the Soviets 

would rush to build their own machine. There would be a race to 
publish first. This race to publish first involves more than prestige. 
There is almost a certainty of an incompatibility between the two sets 
of rules, since Paragraph 1 of each probably states that the opponent 
shall not build a Doomsday Machine! To many people, to build a 

* As in my forthcoming bookl and the RAND Paper P-1888-RC,2 I would like 
to distinguish three kinds of deterrence. Type I Deterrence is deterrence of 
an "all-out" direct attack. Type II Deterrence is defined as using strategic 
threats to deter an enemy from engaging in very provocative acts other than 
an all-out attack on the nation using the deterrence. Type III Deterrence might 
be called a graduated or controlled deterrence: it refers to situations in which 
an act is deterred because the potential aggressor is afraid that the defender 
or others will then take limited actions, military or nonmilitary, which will 

make the aggression unprofitable. 
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Doomsday Machine would be the greatest provocation short of an 
attack that the opponent could commit. In fact, because it may 
destroy so many people, some find it more provocative than an attack. 
Even if we succeed in publishing first, and even if the Soviets believe 
our machine will work as advertised, and are deterred from publish 
ing, trouble is still almost certain. It will simply prove impossible to 
draw a useful, unambiguous line that covers most Type III Deter 
rence situations-it may even be difficult to cover unambiguously all 
possible Type I and Type II situations. The first time there is a 
difference in interpretation the world would be blown up. 

The Unacceptability of Doonsday Machines. Let us examine the 
use of both the Doomsday and Doomsday-in-a-Hurry Machines as 
deterrents. It is desirable that a deterrent should be: frightening; 
inexorable; persuasive; cheap; nonaccident prone-and controllable. 

As for the first five characteristics, both Doomsday Machines are 
likely to be better than any current or proposed competitor for deter 
rence. They are as frightening as anything that can be devised. They 
are more inexorable, since they can be made almost invulnerable 
to direct physical destruction (electromagnetic waves which would 
set them off go faster than shock waves which might destroy the 
device); the operation is in principle so simple and reliable that one 
can really believe it would work (as opposed to a complex weapon 
system which requires the split-second coordination and almost 
perfect operation of many complex parts in a strange post-attack 
environment); and the automatic operation eliminates the human 
element-including any possible loss of resolve as a result of either 
humanitarian consideration or threats by the enemy. 

The machines are certainly persuasive. Even the most simple 
minded should be able to understand their capabilities. Most likely 
such machines would be cheap, compared to present weapons ex 
penditures. 

Finally, they are relatively foolproof, in the sense that the proba 
bility of an accidental or unauthorized triggering should be low. This 
means, while the possibility of an unauthorized or accidental use of 
the machine, in spite of all precautions, would be too high to be 
acceptable, it would still be lower than the probability of such an 
action in complicated and dispersed systems such as Polaris, Minute 

man, and airborne alert, etc. Not only are the number of buttons very 
low, but the Doomsday weapon system is so simple that one should be 
able to see clearly the places where trouble could occur, and then take 
all possible precautions. 

The difficulties lie in the fact that the Doomsday Machine is not 
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sufficiently controllable. Even though it maximizes the probability 
that deterrence will work (including minimizing the probability of 
accidents or miscalculations), it is totally unsatisfactory, for one must 
still examine the consequences of a failure. A failure will kill too 

many people, and kill them too automatically. There is no chance 
of human intervention, control, and final decision. Even if we give up 
the computer and make the Doomsday Machine reliably controllable 
by the decision makers, it is still not controllable enough. Neither 
NATO nor the United States, possibly not even the Soviet Union, 
would be willing to spend billions of dollars to give a few individuals 
this particular kind of life-and-death power over the entire world. 

If one were presenting a military briefing advocating some special 
weapons systems as a deterrent and examined only the first five quali 
ties on the list, the Doomsday Machine might seem better than any 
alternative system; nevertheless, it is unacceptable. This may imply 
that either some of the weapon systems currently being proposed are 
also unacceptable, or that the way we talk about these weapon sys 
tems is wrong-very likely both.5 Most decision makers, if forced 
to choose between accommodation to the point of surrender, a large 
risk of surprise attack, or buying a Doomsday Machine, would choose 
one of the first two as against the last one. 

This last statement may surprise many who feel that irresponsible 
decision makers on both sides have already bought the equivalent of 
Doomsday Machines, almost without a second thought. I used to be 
wary myself of discussing the concept for fear that some overenthus 
iastic colonel would issue a General Operating Requirement or De 
velopment Planning Objective for the device. For whatever it is 
worth, my experience in two years of briefings has been exactly the 
opposite. Except for some intellectuals, especially certain scientists 
and engineers (a curious exception that may reflect some inade 
quacies in technical education) who have overemphasized the single 
objective of maximizing the effectiveness of deterrence, the device is 
universally rejected. It just does not look professional to senior mil 
itary officers (in a way it threatens them with a fourth service), and 
it looks even worse to senior civilians. The fact that more than a few 
scientists and engineers do seem attracted to the device is disquiet 
ing, but as long as the development project is expensive, even these 
dedicated experts are unlikely to get one under way. 

A Fundamental Problem. The concept of the Doomsday Machine 
raises certain awkward questions which must be considered by both 
policy maker and technician. If it is not acceptable to risk the lives 
of the three billion inhabitants of the earth in order to protect our 
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selves from surprise attack, then how many people would we be 
willing to risk? It is clear that both the United States and NATO 
would reluctantly envisage the possibility of one or two hundred 
million fatalities (i.e., about five times more than those in World War 
II) from the immediate effects, even if one does not include long 
term effects due to radiation, if an all-out thermonuclear war results 
from a failure of Type I Deterrence. Under somewhat more con 
troversy, similar numbers would apply to Type II Deterrence.* We 
are willing to live with the possibility partly because we think of it 
only as a remote possibility. We do not expect either kind of deter 
rence to fail, and we do not expect the results to be that cataclysmic 
if deterrence does fail. However, even those who expect deterrence 
to work might hesitate at introducing a new weapon system that in 
creased the reliability of deterrence, but at the cost of increasing the 
possible casualties by a factor of ten, so that there would then be 
one or two billion hostages at risk if their expectations fail. 

Neither the 180,000,000 Americans nor the half billion people 
in the NATO alliance would be willing to procure a security system 
in which a malfunction could cause the death of one or two billion 
people. If t-he choice were made explicit, then the United States or 
NATO would seriously consider "lower quality" systems, i.e., systems 
which were less deterring, but whose consequences were less catas 
trophic if deterrence failed. They would even consider such possibili 
ties as a dangerous degree of unilateral disarmament, if there were 
no other acceptable postures. The West might be willing to pro 
cure a military system which could cause such damage if used in 
a totally irrational and unrealistic way, but only if all of the plausible 

ways of operating the system would not inflict anything like the 
hypothesized damage. Nor would we knowingly build a strategic 
system which forced the Soviets to build a Doomsday Machine in 
self defense. On the other hand, we would probably be willing our 
selves to go to desperate measures rather than give in to a cynical 
attempt by the Soviets to blackmail us by building or threatening to 
build a Doomsday Machine. 

Possible Future Problems. Aside from moral and political reasons, 
and aside from the repugnance policy makers and practical men feel 
for a device that is poised to strike at their own population, the main 
reason the Soviet Union and the United States would not build a 

$ For example, Brennan would concede the statement for his B deterrence but 
not his C deterrence. [Primarily because I believe we have the capacity to 
deal with failures of Type C deterrence by drastically less expensive methods. 
-Ed.] 
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Doomsday Machine is that they are both status quo powers; the 
United States is one because it has so much, and the Soviet Union 
is one partly because it also has much and partly because it expects 
to get so much more without running any excessive risks. However, 
even if we believe that neither the Soviets, nor the Americans, nor 
other technically competent and wealthy but "satisfied" powers (such 
as England) would deliberately build a Doomsday weapon system, at 
least three important problems arise. Would a nation build one 
inadvertently? If not now, will it change its mind in the future? 

Would a determined non-status quo nation build one? 
I do not believe that any nation will build a Doomsday Machine 

inadvertently, partly because it is so hard to build one, but mostly 
because current discussion is focusing attention on this problem, and 
decision makers are becoming conscious of its implications. As for 
a technically advanced status quo country's changing its mind, I 
could easily imagine a crisis in which a nation might desperately 

wish it had procured such a machine. Fortunately, it seems less 
likely that a nation would procure a standby capability that could be 
connected up at the last moment than that it would procure a con 
tinuous capability in being. The lead time for designing and con 
structing such a machine would be so long that the crisis would be 
settled before the project could get under way. In the long run 
(one to three decades), the third question, "Would a determined 

non-status quo nation build one?" may turn out to be the most im 
portant. 

Many scientists believe that Doomsday Machines will inevitably 
become both clearly feasible and much cheaper than I have sug 
gested, so that the developmental gamble will be much less risky 
than it is today. In addition, a number of powers which, unlike the 

United States and the Soviet Union, may not be so cautious in out 
look, will be getting both richer and more competent technically, yet 

may retain their non-status quo outlook. For example, there may be 
a nation (like the Germany of 1933) which is wealthy enough and 
technically competent enough to have an advanced military technol 
ogy, yet desperate or ambitious enough to gamble all.6 Or some of 
the underdeveloped nations may become rich in terms of gross na 
tional product, but have such a low per capita income or other social 
anomaly that they retain attitudes more appropriate to a desperate 
claimant on the world's resources than a responsible "bourgeois" 
member of international society. 

China presents the outstanding possibility of this last type in the 
next decade or two. Such a third nation might well decide that an 
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investment in a very high-quality Type I Deterrent would pay divi 
dends. It is unlikely (though not impossible) that the leaders of that 
nation would plan on threatening the world with annihilation or 
extreme damage unless given their way. If they can do the damage 
gradually, they can make the threat clear and demonstrate their 
resolve, without actually committing suicide. As an example, suppose 
that the blackmailing nation started a process which it could reverse, 
but which could not be reversed or negated by others, in which the 
temperature of the earth was artificially dropped five degrees a year. 
If they also had a Doomsday Machine to protect themselves from 
attack (one which might depend on the same mechanism), one could 
easily imagine that they could demonstrate enough resolve to bring 

most of the other major nations to terms. A much more likely possi 
bility for the possessor of a Doomsday Machine would be to exploit 
the sanctuary afforded by his "excellent" Type I Deterrent to be as 
aggressive as he pleased against his neighbors and to threaten any 

who interfered with all kinds of punishment-for example, some form 
of controlled nuclear retaliation, in which he destroyed two or three 
of the major cities of his interfering opponent. Even if it were feasible 
to retaliate in kind without setting off the Doomsday Machine, the 
social and political impact of accepting such losses would raise much 

more serious internal and external problems in the United States than 
in China. It seems most likely, for example, that having to accept and 
explain the rationale of an exchange of two or three major United 
States cities for an equal number of Chinese cities would result in 
political suicide for the party in power in the United States, as well 
as in some instabilities in our alliances, but only in some serious incon 
venience to the Chinese government. It should therefore be a major 
objective of arms control to prevent such hypothetical, but not un 
imaginable, problems from occurring. (Here is one clear case of 
joint Soviet-United States interest.) 

The Suicide Pact Machine. There is another form of deterrence 
which, while not a Doomsday Machine, is still an "ultimate" of 
a sort. This could be called the Suicide Pact Machine, an attempt to 

make the failure of Type I Deterrence mean automatic mutual 
homicide. The adherents to this somewhat more practical device hope 
to divide the work of deterrence in a natural way-we poised to 
destroy the enemy and the enemy poised to destroy us, and neither 
of us buying any effective active or passive defenses for our respective 
societies.7 The Suicide Pact Machine is clearly more satisfactory to 
both humanitarians and neutrals than the Doomsday Machine, and 
both should note the distinction. As far as patriots and nationalists 
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are concerned, I believe that the Suicide Pact systems have many of 
the same drawbacks as the Doomsday Machine, though not in so 
extreme a form. The major advantage of the Suicide Pact is that 
one is not in the bizarre situation of being killed with one's own 
equipment; while intellectuals may not so distinguish, the policy 

makers and practical men speak as if they would prefer being killed 
by the other side rather than their own. 

It is just because this view no longer strikes some people as bizarre 
that it is so dangerous. The Suicide Pact used to be, albeit only half 
intentionally so, NATO policy and recently has come extremely close 
to being consciously adopted as official United States policy. It is 
not known to what extent the Soviets are planning to live up to "their 
part of the bargain" and move in the same direction. While Khru 
shchev's speech of 14 January 1960 indicated that Soviet decision 

makers have begun to accept some of the concepts of deterrence 
which have so persuasively swept the West since the mid-fifties, 
there is no indication that this acceptance will lead to a relaxation 
of current Soviet attempts to attain a capability of fighting and sur 
viving wars as well as of deterring them. The opposite may be true. 
The main point of the speech was not that the Soviets were disarming, 
but rather that, by cutting back on conventional capabilities, they 
would gain in their capability to fight a modem thermonuclear war. 
Whether this is the somewhat misleading "more bang for the buck" 
program we once followed or a serious attempt to be prepared for 
any eventuality, only time or Khrushchev can tell. 

Various Ways in Which War Can Start 

Up to this point, we have discussed only in the most peripheral 
way the major risk of the arms race-war itself. As regards arms con 
trol, there are three major programs that could diminish the risk of 
such a possibility: 

1. Arms control can reduce the probability of events, both 
international (tensions and crises) and technical (false alarms and 

misunderstandings), that could give rise to war. 
2. Arms control can also help reduce the probability that an 

event of the kind that causes war will actually result in war. 
3. Arms control can reduce the damage of an actual war, not 

only by abolishing the use of certain weapons and controlling the use 
of others, but also by facilitating ahead of time the machinery by 

which wars are ended before they become overwhelmingly destruc 
tive. 
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There is no space here to expand these possibilities; they are all 
discussed elsewhere in this issue. However, it may be well now to 
discuss systematically how a war could arise and indicate at least 
some of the problems to be considered. Let us begin by listing a 
number of possibilities, in a semi-technical jargon intended to cate 
gorize and describe them: 

1. Accidental war (false alarms, self-fulfilling prophecy, un 
authorized behavior, true mechanical or human error). 

2. Rationality of Irrationality (the game of "Chicken," Type 
II Deterrence situations ). 

3. Calculation (Type II Deterrence situation; preventive war; 
pre-emptive war; world domination; other kinds). 

4. Escalation. 
5. Catalytic war (ambitious third nation; desperate third na 

tion). 
The items in these five categories are neither exhaustive nor dis 

tinct from one another. They are not exhaustive because our weapon 
systems are so new, and their impact, both on one another and on in 
ternational relations, is so little known that it would not be surprising 
if a war started in some manner not heretofore thought of. However, 
I have made the list as exhaustive as possible, and in doing so it 
has been convenient to list categories that occasionally overlap. This 
is probably better than to strain too much to prevent duplication or 
leave out some important possibility. The five major causes represent 
roughly the writer's personal estimate of the order of probability. 

The first possibilty is a war by accident. One sees many state 
ments to the effect that a flock of geese flying through an early 
warning radar line might be mistaken for a flight of bombers, or 
that a meteorite could be mistaken for an ICBM, and thus touch off 
a retaliatory strike by mistake. Unless one side or the other is care 
less enough to install a quick reacting, non-recallable strategic sys 
tem, it is most unlikely that such an event would trigger off a retalia 
tion. It is just because radars do indeed occasionally give false alarms 
that it is essential for both sides to install reaction systems that either 
have so-called "fail safe" or "positive control" features built into them, 
or that can accept the enemy's attack and still strike back effectively. 
Such systems may use an ambiguous radar waming so as to take 
some temporizing measure that will reduce vulnerability to enemy 
attack and also provide a better position from which to retaliate. But 
the commander must wait for further confirmation before making 
any irrevocable commitments. 

There is a danger that the temporizing measures that are insti 
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tuted on an ambiguous warning will remove some of the psycho 
logical, legal, and physical safeties that normally govern the strategic 
force, so that there is a greater load thrown on the remaining safe 
guards. Actually, the greatest danger is the possibility that a chain of 
self-fulfilling prophecies is set into motion. It is perfectly conceivable 
for one side's temporizing action to be observed by the other side, to 
be misinterpreted as being aggressive rather than defensive, thus 
causing the other side also to make some temporizing defensive move. 
This second defensive move could in turn be misread by the side 
originally alerted as confirming his suspicions, so he may make some 
further moves. It is then possible for reactions and signals to be set 
into motion which trigger off further reactions and signals by both 
sides until a point of no return is reached. This is one reason that 
it is necessary for each side not only to be cautious and responsible, 
but also to make sure that the other side also understands what is 
happening. In so far as any temporizing measures depend on doing 
things which raise apprehensions on the other side, it is important to 
be prepared to allay those apprehensions. This is probably a very 
fruitful area for arms control. 

The Soviets are completely aware of the problem. For example, 
in a Security Council debate of 21 April 1958, Arkady S. Sobolev 

made the following statement8: 

American generals refer to the fact that up to the present time the 
American planes have taken off on their ffights and returned to their bases 
as soon as it became clear that it was a case of false alarm. But what would 
happen if American military personnel observing their radar screens are not 
able in time to determine that a flying meteor is not a guided missile and 
that a ffight of geese is not a ffight of bombers? Then the American planes 

will continue their flight and will approach the borders of the Soviet Union. 
But in such a case the need to insure the security of the Soviet people 

would require the USSR to make immediate retaliatory measures to elimi 
nate the oncoming threat. The Soviet Government would like to hope that 

matters will not go so far. 
In order to get a clearer idea of the extremely dangerous character of 

acts of the United States [that are] dangerous to peace, it is enough to ask 
the question what would happen if the military Air Force of the Soviet 

Union began to act in the same way as the American Air Force is now 
acting? After all, Soviet radar screens also show from time to time blips 

which are caused by the ffight of meteors or electronic interference. If in 
such cases Soviet aircraft also flew out carrying atom and hydrogen bombs 
in t-he direction of the United States and its bases in other states, what 
situation would arise? 

The air fleets of both sides, having observed each other, having dis 
cerned each other somewhere over the Arctic wastes or in some other 
place, apparently would draw the conclusion natural under those circum 
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stances, that a real enemy attack was taking place. Then the world would 
inevitably be plunged into the hurricane of atomic war. 

In spite of their awareness of the problem, the Soviets have tended 
to emphasize disarmament almost, but not quite, to the exclusion of 
other aspects of arms control. For example, at the 1958 Surprise 
Attack Conference, they stressed larger issues and refused to discuss 
narrow technical issues although our own position may have been 
excessively narrow. To this writer it seems dangerous to wait for a 
settlement of the political issues before considering this problem, 
but in this kind of a problem it takes two to make an agreement. 
However, even informal implicit agreements or, on some aspects, 
unilateral concessions can be helpful. 

There is also the possibility that some pathological or irrespon 
sible person will deliberately try to start a war or crisis. The Soviets 
have made much of the possibility that a deranged or irresponsible 
American pilot on airborne alert would take it into his head to attack 
Russia alone. Not only are there many safeguards against this, but 
it is most unlikely that a single plane attack would touch off a war. A 

much more ominous possibility is given in the book Red Alert,9 in 
which a determined SAC general, who, unknown to his superiors, 
is sick with an incurable ailment (and whose judgment and sense of 
discipline are thus affected), decides personally to end the Soviet 
problem once and for all. The most interesting part is the clever 
way he gets around the rather elaborate system set up to prevent 
exactly this kind of behavior. And last, there is always the possibility 
of a genuine accident-a switch failing, some ICBM's being launched 
through some mechanical or human error, some stockpile weapons 
being accidentally exploded-setting off a disastrous series of actions 
and counteractions. 

I consider all the above "accidents" improbable. The reason why 
I put accidental war at the top of the list is not because the proba 
bility is high, but because (assuming, perhaps optimistically, that 
both sides are careful, competent, and responsible) the other ways 
in which a war could occur have an even lower probability. It is also 
clear that many of the methods recommended to reduce the proba 
bility of war by accident might very well result in increasing the 
likelihood of war from one of the other four causes. After both these 
points are made, it must also be mentioned that nobody can estimate 
realistically what the probability of accidental war is. While it would 
be hard to convince me that it is more than, say, 1 in 10 a year, still, 
if it were this high, the situation would be entirely unsatisfactory. 
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Even if it were 1 in 100 a year, it would still be unsatisfactory, because 
the current state of affairs could not be allowed to continue indefi 
nitely. One must eventually introduce a major change in the situa 
tion, or expect to get into a war anyway. 

The Rationality of Irrationality. The next possibility for war 
stems from the use of the rationality of irrationality, or commitment 
strategies. In any bargaining situation, it can make sense to commit 
oneself irrevocably to do something in a certain eventuality, and at 
the same time it may not make sense to carry out the commitment 
if the eventuality occurs. A graphic example is given by Bertrand 

Russell'0: 

This sport is called "Chicken!" It is played by choosing a long straight 
road with a white line down the middle and starting two very fast cars 
towards each other from opposite ends. Each car is expected to keep the 

wheels of one side on the white line. As they approach each other mutual 
destruction becomes more and more imminent. If one of them swerves 
from the white line before the other, the other, as he passes, shouts 
"Chicken!" and the one who has swerved becomes an object of contempt. 

It is clear that if one side really wishes to win this game its best 
(rational) strategy is to commit itself irrevocably to going ahead. 
If one can convince the other side that one has done this, then the 
other side must back down. However, if the other side still refuses 
to back down after the irrevocable commitment has been made, it 

would be irrational to carry out the rationally made commitment. 
Since both sides will be attempting to use this strategy, it is also 
quite clear that the game may end in a disaster. 

According to Bertrand Russell, the above game is played by 
degenerates in America and nations everywhere. The caricature 
arises, because Russell ignores the fact that it is a major purpose of 
diplomacy to prevent a crisis from arising which can only be settled 
by the total and humiliating defeat of one side or the other. Most 
bargaining situations involve gains for both sides, and the major 
question is on the division of these gains and not the humiliation of 
the other side. However, the game of chicken may occur. Barring 
enforceable adjudication, the less one is willing to play the game, the 

more likely it may be that one may end up having to play it. Life, 
liberty, and security may depend on being willing to play this danger 
ous game. As Russell states: 

Practical politicians may admit all this, but they argue that there is 
no alternative. If one side is unwilling to risk global war, while the other 
side is willing to risk it, the side which is willing to run the risk will be 
victorious in all negotiations and will ultimately reduce the other side to 
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complete impotence. "Perhaps"-so the practical politician will argue 
"it might be ideally wise for the sane party to yield to the insane party in 
view of the dreadful nature of the alternative, but, whether wise or not, 
no proud nation will long acquiesce in such an ignominious role. We are, 
therefore, faced, quite inevitably, with the choice between brinkmanship 
and surrender." 

The rationality of irrationality war should be distinguished from 
the situation in which both sides have incompatible objectives which 
they are determined to achieve, no matter what the risks: in this case 

war must result. The rationality of irrationality war corresponds to 
a situation in which neither side really believes the issue is big enough 
to go to war over, but both sides are willing to use some partial or 
total strategy of commitment to force the other side to back down. 

As a result, they may end up in a war they would not have gone 
into, if either side had realized ahead of time that the other side 

would not back down, even under pressure. 
A typical circumstance in which such a situation could arise 

results from the use of Type II Deterrence. Imagine, for example, 
that the Soviets had done some very provocative thing, such as invad 
ing Western Europe with conventional armies, on such a large scale 
that we felt that we could not stop the invasion by any limited actions, 
and that we would not be able to rescue Europe at a later date. We 

might still not be willing to strike the Soviets with our SAC, in view 
of the terrible price we would have to pay to their retaliatory blow, 
even if we struck them first. However, we could evacuate our cities 
and place our forces on a super-alert status, and thus put ourselves 
in a much better position to strike first and accept the retaliatory 
blow. We might then present the Soviets with an ultimatum. We 
would in effect be presenting the Russians with the following three 
alternatives: to initiate some kind of strike; to prolong the crisis, even 
though it would then be very credible that we would strike if they 
continued to provoke us; or to back down or compromise the crisis 
satisfactorily. We would hope that the Soviets would prefer the 
third alternative, because our Type I Deterrence would make the 
first choice sufficiently unattractive, and our Type II Deterrence 

would do the same for the second; but we might be wrong, and they 
might take the first alternative. Or they might take the second alter 
native in the assumption that we would back down, and we might not. 

War by Calculation. War could also result from calculation. 
After due study, a nation might decide that going to war would be 
the least undesirable of its choices. Common belief, of course, holds 
just the opposite: that war could arise only as a result of miscalcula 
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tion-but this is based on the unsophisticated view that all wars result 
in automatic mutual annihilation. This could happen, but in all like 
lihood it would not. One type of war by calculation could occur in 
the Type II Deterrence situation referred to above. If at that point 

we attacked the Soviet Union, the damage we received in return 
would be considerably reduced. We might well decide that our 
nation was better off to accept this retaliatory blow rather than let 
Europe be occupied, and also to accept the costs of living in the hostile 
and dangerous world that would result. 

Or, to give another example, the Soviets suffered from 20 to 30 
million casualties in World War II, and in addition they lost about 
one-third of their wealth. It is sometimes pointed out that this did 
not happen from calculation but was inflicted on a day-by-day basis: 
no alternatives were ever really put up to them. However, given the 
nature of the Nazis and their program, I would believe that even the 
average Soviet citizen (not to mention the government) would have 
been willing to accept the cost of World War II in order to achieve 
the position they have since won, as an alternative to Nazi domina 
tion. 

Another war by calculation would be the so-called preventive war. 
This does not necessarily mean that one side believes the other is 
planning eventually to attack the first, which is therefore merely 
getting in the first blow. One side has only to feel that a war is 
inevitable-or so likely that it might as well get the disaster over 

with as soon as it gets a sufficient lead, so that it is safer to seize the 
opportunity than to wait. Such an edge is most likely to result from 
a technological change to which the other side has not reacted. The 
so-called missile gap illustrates how this problem could arise. 

The United States SAC (Strategic Air Command) is supposed to 
be based upon about fifty home bases. If the Soviets happened to 
acquire, unknown to us, about 300 missiles, then they could assign 
about six missiles to the destruction of each base. If the Soviet mis 
siles had, let us say, one chance in two of completing their countdown 
and otherwise performing reliably, then there would only be one 
chance in sixty-four that any particular SAC base would survive a 
Soviet attack. There would be better than an even chance that all 
the bases would be destroyed, about one chance in three that one 
base would survive, and a small chance that two or more bases would 
survive. 

A missile gap of the sort described is especially dangerous because 
missile attacks are so much more calculable than any other kind of 
attack. They are so calculable that many people feel that even a 
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cautious Soviet planner might be willing to rely on the correctness of 
his estimates; that Soviet decision makers might find it the path of 
caution to attack while the opportunity was still available. 

Actually the results of missile attacks are not mathematically pre 
dictable. There are imponderables and uncertainties with regard 
to such things as reliability of basic data, field degradation, intelli 
gence leaks, and firing discipline so that the probability of some 
thing going wrong cannot be predicted. But, so many laymen and 
professionals persist in regarding the reliable prediction of the results 
of missile attacks as simple problems in engineering and physics that 
it would be irresponsible to rely on Soviet caution and sophistication 
alone as a protection. And if such an attack was successfully carried 
out, it would truly be a war by calculation. 

The need for a quick reaction to even "hypothetical" changes in 
the enemy's posture is likely to persist indefinitely, in spite of the 
popular theory that once we get over our current difficulties we will 
have a so-called minimum nuclear deterrent force that will solve the 
Type I Deterrence problem. (Some even maintain that it will solve 
all strategic problems.) 

It should be noted that if a serious deterrent gap ever occurred, 
then, even if the Soviets were not willing, either out of caution or 

morality, to use their superiority, the situation would still be danger 
ous. They might well be tempted to a strong (even reckless) foreign 
policy, if they believed that their military technology entitled them 
to some gains, or that if they got into trouble they could use their 

missiles to rescue themselves. This kind of situation could be espe 
cially dangerous if the Soviets considered that they could not disclose 
their superiority, since if they did so, we could take remedial action 
(e.g., an airborne alert). Still, they might be willing to hint at their 
superiority, in the belief that this would be just enough to make us 

weak or uncertain in our response in a crisis, but not move us prior to 
a crisis to institute the airborne alert in time. 

Another possibility for preventive war could occur if an arms 
control agreement broke down and one side had a considerable lead, 
either because of its previous success in evading detection, or its 
greater ability to re-arm. This side might well feel that, rather than 
see the world subjected again to all the dangers of an arms race, it 

would be doing a public service to stop the race, once and for all. 
And this could best be done by stopping the cause of the race-its 
opponent. It might be especially willing to start the war soon after 
the arms-control agreement terminated, because the risks, even if 
things went awry, would not be so great at the existing low level of 
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arms than before the arms-control agreement had lowered the abso 
lute level of the balance of terror. The rather high probability of war 
breaking out after the arms race had begun again (but before both 
states were fully armed) is often ignored. Most writers focus atten 
tion on the situation existing at the time of the breakdown, when the 
posture is still determined by the agreement and on the feasible 
violations of the agreement, rather than on the situation some months 
or a year or two later. 

Then there is the idea of "preemption," or, as Einstein called it, 
"anticipatory retaliation." Almost all authorities agree that at present 
the advantages of striking first are so great that if there seems a high 
probability that the other side is actually attacking, it may be better to 
take the certain risk of a relatively small retaliatory strike rather than 
the high probability of a much more destructive first strike. This 
calculated pressure for preemption is especially likely in one situation 
very similar to that of "self-fulfillment," previously discussed. Even 
if only one side suspects that the other may attack, each can easily be 
come convinced that it should attack-not because it wants to, or 
even because it believes the other side wants to, but only because 
it believes the other side may attack simply to preempt a supposed 
attack by the first (which is itself being launched as a preemptive 
attack). Schelling has labeled this situation, "the reciprocal fear of 
surprise attack."'" As described, it is not a case of miscalculation, but 
a case of calculating correctly. This is clearly a situation in which each 
side has nothing to fear but fear, yet the knowledge that the other 
side is afraid fully justifies that fear. 

Many things could touch off a reciprocal fear of surprise-attack 
situation. The only reason I have put this possibility low on the list 
of possible causes of war is because of the belief that as long as 
decision makers are consciously in control of events, they are very 
much more likely to draw back from pressing buttons and accept 
any resulting risks, than to do something which would make war 
inevitable-particularly, if this war were to occur at a time and under 
circumstances not of their choosing. However, complicated and 
dangerous situations can occur. For example, suppose that one of 
our own Polaris submarines accidentally launched some missiles at 
our own country. Even if the submarine commander succeeded in 
informing us of what happened before the missiles landed, the ac 
cident could still cause a war. The Soviets might observe these 
missiles exploding and if they did not know where the missiles came 
from, they might decide that it would be too dangerous to wait. Even 
if the Soviets knew that the missiles had not accidentally come from 
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a Soviet submarine, they might not believe that we would wait to 
find out. 

We might ourselves be under pressure to attack even if we thought 
the Soviets knew nothing about the incident because we could not 
be sure they did not know. It might appear safer to preempt than 
to let precious minutes slip away while we tried to persuade the 
Soviets that we knew they were innocent. The possibilities for trouble 
are almost infinite, and it would be wise to reinforce the natural cau 
tion of decision makers with explicit measures, both unilateral and 

multilateral, to facilitate communication and persuasion and to make 
waiting safe. 

The line between the preventive and preemptive war is sometimes 
very fine, and it is on this line that some of the most plausible war 
making situations can occur. For example, let us imagine the Type 
II Deterrence situation discussed earlier, in which the Soviets were 
hypothesized as invading Europe, and we as evacuating our cities 
as a preliminary to delivering an ultimatum or otherwise exerting 
pressure. If the Soviets struck us at that time, it would not be a pre 
emptive war, because very likely we would not have made up our 
own minds as to whether we would strike or not; in particular, we 
would intend to give them the option of backing down or compro 
mising. However, we are so close to making up our minds that this 
cannot be labeled as a preventive war, either-a war to head off some 
generalized future threat. Similarly, if, after evacuating our cities, 
we gave the Soviets an ultimatum, and the Soviets chose the alterna 
tives of prolonging the crisis, we might decide to strike, even though 

we thought there was a big chance that they were going to back down 
eventually. We would not be sure, and if we had already evacuated 
our cities, the risks of going to war would have been sharply di 

minished. 
There is also a possibility of going to war simply to achieve world 

domination. Most people (the author included) believe the risks 
involved in going to war are so great today that no matter how 
promising an attack might look on paper, the "imponderables" and 
other "uncertainties" are large enough so that not even a moderately 
irresponsible decision maker would go to war for positive gains 
though one like Hitler might. However, if we ever disarm, either uni 
laterally or bilaterally, to the point where the available weapon sys 
tems do not present the awful potentialities present today, then, of 
course, this possibility reappears. 

Even if decision makers are unwilling to go to war for positive 
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gains, they may still be willing to go to war, if, in their opinion, 
"going to war" is less risky than not doing so. There are many situa 
tions in which this could occur. One could imagine an internal or 
external crisis getting out of hand, and one which was being aggra 
vated by the opponent, perhaps merely by his very existence. One 
may then be tempted to go to war, not because it looks so tempting, 
but because it looks like the least undesirable alternative. 

Escalation. The fourth possibility is that of escalation. One can 
imagine some sort of crisis which gradually increased in violence 
or scope until it triggered one of the reactions already discussed. 
This could occur either because the limits of a limited war are not 
being observed, or because more parties are being drawn into it, 
or because the issues themselves become fraught with significances 
that did not initially exist, or because of some unauthorized or acci 
dental behavior by subordinates. It is difficult to supply a plausible 
reason for escalation, when it is to everybody's interest to control 
things, yet almost everyone considers that it can and perhaps will 
happen. 

Escalation is possible particularly if one of the two contending 
sides does not think through the consequences of its actions. To 
return to the Type II Deterrence situation discussed above: it is 
perfectly conceivable that the Russians, looking at the 60 million 
hostages we have in our 50 largest cities, might decide that it was 
safe to attack Europe, and that we would not attack them in retalia 
tion. They might also vaguely realize that if they attacked Europe, 

we would probably evacuate the 60 million hostages; but they might 
not understand the full consequences of that evacuation, in terms of 
the psychological stiffening of the backbone and the enormous de 
crease in the risks this country would be running if it went to war. 

The possibility of escalation actually plays a useful role in deter 
ring certain kinds of crises or limited wars. For example, it is quite 
clear that the nuclear-weapon systems we and the British have in 
Europe are on the whole fairly vulnerable to Soviet attack, so that 
they have little second-strike capability. Yet the Soviets might be 
afraid to destroy them in a limited European attack, for fear that the 
level of by-product destruction would automatically cause escalation 
into an all-out World War III. On the other hand, if the Soviets did 
not destroy them, the Europeans might use them, and this in turn 
would not only be damaging to the Soviets, but might also cause 
escalation into World War III. This means that lower than all-out 
attacks are deterred for fear they will escalate. The same mech 
anism holds, for example, if we decide to open a route to Berlin by 
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force if the Soviets or East Germans try to close it. The Soviets have 
the capacity to apply all the counterforce they need to stop any such 
action. The purpose of the action is not to overwhelm Soviet counter 

measures, but to make it clear to them that the stakes are large. It is 
perfectly possible that we might be willing to take a small risk of an 
all-out war, even if we were not willing to go immediately into an 
all-out war. The action might be effective precisely because it was 
so dangerous. To the extent that various types of arms-control meas 
ures reduce the possibility of escalation, then to that extent the 
deterring effect of escalation on limited actions is decreased. The 
author finds this no reason for not carrying through such control 

measures, but he knows many Europeans who are antagonistic to any 
reliable limits on the use of violence, for the very reason that such 
limitations increase the probability of a provocation at that limited 
level. 

Catalytic War. The last possibility is the catalytic war. This is the 
notion that some third party (or country) may deliberately start a 
war between the two major powers for reasons of its own. As it is 
usually discussed, the concept holds that some power which is third, 
fourth, or fifth in the international hierarchy wishes to improve its 
position by arranging for the top two nations to knock each other out, 
thus moving itself up two notches. This is one of the major reasons 

why some people fear the dissemination of nuclear weapons to 
"ambitious" powers. However, there are several reasons why this 
particular concept is not considered plausible: (1) risks are so great 
for the triggering power that it is difficult to believe that one power 
could make and carry out such a decision, (2) more important, the 
United States and the Soviets will probably put into effect slow 
reacting systems with a lot of stops in them before the decision for 
all-out war is reached. This means that it will be much harder for a 
third party to start a war than is often imagined, though if it tries 
hard enough and has a large enough capability, it is not impossible. 

There is another type of catalytic war which I think much more 
likely and important: a desperate third nation thinks it has a problem 
that can be solved only by war. Let us imagine a war between India 
and China which the Indians were losing. The Indians might also 
feel that if they induced the United States to strike at China and 
Russia, this would solve their problem, and any method they used 
to achieve this end was as good as any other. Conversely, let us 
imagine a situation in which the Chinese felt hard pressed (possibly 
over Formosa) and told the Russians, "We are going to strike the 
United States tomorrow, and you might as well come along with us, 
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for they will undoubtedly strike you, even if you do not do so." 
As stated, the situation may seem somewhat implausible, but one 

can devise hypothetical situations which make it seem more plausible 
than I have done here. One may wish to broaden the definition of 
catalytic war. Any method by which a nation uses military or dip 
lomatic power to embroil larger nations or increase the scope of the 
conflict could be called catalytic. By this definition, World War I 

was a catalytic war, set off by Serbia and Austria, which also had 
some overtones of "reciprocal fear of surprise attack" and "self-ful 
filling prophecy," because the side which mobilized first was likely 
to win. It meant that even a defensive mobilization (by the Rus 
sians) touched off a defensive-offensive mobilization (by the Ger 

mans), in much the same way some believe that a badly designed, 
quick-reacting force can be touched off by defensive moves by the 
other side. 

The Arms Race Itself 

In discussing the Doomsday Machine as a weapons system, in 
cluding computer and sensors, I have been dealing with a somewhat 
romanticized and (one hopes) very remote possibility. I have spent 
so much time on it partly to highlight and satirize some current 
notions (e.g., some extreme forms of Finite Deterrence). For this 
reason, much of the section on "hypothetical ultimates" has been cast 
in a "reassuring" tone; but the mere fact that one feels it necessary 
to discuss soberly the use and construction of Doomsday Machines 
indicates in the most dramatic manner that the current arms race has 
changed in character from previous arms races. The issues are bigger 
and may eventually come to the stage of Doomsday Machines or 
close approximations of these devices. However, one does not have 
to allude to the Doomsday Machine to be concerned about the arms 
race and current capabilities. Our normal military forces are fright 
ening enough, and they are improving rapidly (though in some ways 
the newer systems-Polaris and Minuteman-are less destructive than 
the old ones).* The most spectacular thing about the arms race is 
that it is a race, and one that is being run with some celerity. 

This is also a new thing. There has been some tendency in the 
past for the military to exploit the products of civilian research and 
development, but this attempt has been remarkably lackadaisical. 
There has been even less research and development done specifically 

* This has been done because of weight restrictions on the warheads for these 
missiles, not because of humanitarian considerations.-Ed. 
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for war. (The common belief that the search for improved weapons 
has been a major source of technological progress seems to be grossly 
exaggerated, at least for periods of peace, though long wars such as 
the American Civil War and World Wars I and II did see techno 
logical advances spurred on by the requirements of the war.) Pre 
viously, really big wars have tended to occur twenty and thirty or 
more years apart, and there has been a tendency for each war to 
start where the last one left off or even with more ancient techniques. 

Even so, each war has brought startling and unexpected sur 
prises. (For example, the development of the most characteristic 
feature of World War I, the long line of trenches stretching from the 

Alps to the English Channel, seems to have been considered by only 
one writer, Jean de Bloch, and though widely read, he had no impact 
on military planning.) Now, for the first time in history, we are 
having a complete technological revolution in the art of war approxi 
mately every five years. As a result, we are now three technological 
revolutions away from World War II. Any attempts to apply the 
concepts and rules of common sense derived from that experience 
run the grave risk of being as outmoded as some American Civil War 
concepts would have been in World War II. In so far as we are trying 
to plan for the late 'sixties and early 'seventies, we are projecting into 
an environment which is two or three revolutions ahead of where we 
are today. An examination of the development of military doctrine 
in the postwar years, in both the official agencies and the avant garde, 
indicates that the possibility of great success in such planning is not 
high. While doctrine has evolved with meteoric speed as contrasted 
with the rates before World War II, it has been hopelessly behind 
events rather than successful in anticipating the future. I will not try 
to describe this process in any detail, though I would like to describe 
the technological revolutions, so as to emphasize the difficulties both 

we and the Soviets have in evaluating the impact and significance of 
the new developments. 

The Technology of 1951. Let us start with the situation in 1951, 
a convenient date to mark the first peacetime revolution. What fol 
lows is a very partial list of the new possibilities (with particular 
reference to the United States and air warfare) that the military 
planner (or arms controller) of 1945 would have had to anticipate by 
1951: third- or fourth-generation fission bombs; the B-50 and B-36, 
forming the backbone of the United States SAC; the initial produc 
tion of the B-47; the first flight of the XB-52; a manual air defense 
system started; air defense having F-80, F-84, F-86, F-94; production 
order for Nike A; experimental aerial refueling; nuclear-powered 
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airplane under development; many organizations, in and out of gov 
ernment, formed to institutionalize innovations in air warfare and to 
rationalize research, development, procurement, and operation; the 
Russians possessing TU-4 and MIG-15, and having tested three 
nuclear weapons. 

I will discuss only a few items on the above list and on other 
lists to be given later, but the whole list will remind us of the com 
plexity and speed of the arms race. 

The most pressing questions involve the impact of fission bombs. 
These devices had had a very vigorous development program, and in 
1951 we had third- or fourth-generation models available. Would 
their use have been decisive or not? The Soviets did not think so: 
they talked smugly of the "permanently operating factors" and the 
impracticability of blitz-krieg tactics. Many Americans, particularly 
the advocates of air power, tended to think that nuclear weapons 

would be decisive, but we had not bothered to get as many bombs as 
we could or (from the strictly military point of view) should have. 
Of course, the Soviets had gone into a vigorous development and 
procurement program for nuclear weapons. But they did not seem to 
have made any preparations specifically designed to meet the threats 
that nuclear weapons pose, though they had done a great deal to meet 
conventional threats typical of World War II. 

In 1951 there was still much talk of the scarcity of uranium, a view 
which was reinforced by most of the technical people. Few people 
in or out of government thought of the atom bomb as soon being 
plentiful; nobody realized that practical and convenient thermonu 
clear bombs would be available before long. But a few people with 
high security clearances knew that some work on a rather impractical 
thermonuclear device was going forward. Though there was some 
discussion in 1951 about "baby atom bombs" with about the same 
power as the Hiroshima and Nagasaki bombs but much smaller in 
both weight and size, not even the experts had any idea of the flexi 
bility, efficiency, and economy soon to be available in the atomic 
weapons arsenal. 

Almost all 1951 discussions of defense against nuclear weapons 
assumed that the bombs were too precious to be used on anything but 
important cities or the most valuable production targets, such as Oak 

Ridge and Hanford. Similarly, NATO planned on the assumption 
that nuclear weapons would not be generally available for the Euro 
pean theatre except for very special and very high priority targets. 
However, a few economists were already pointing out that since there 
was a large disparity between the value of uranium and the marginal 
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cost of production, there was every reason to imagine that much more 
uranium could and would be produced. There was even some reason 
to suppose that this large increase in production would be roughly 
at current prices. Most of the military, the scientists, and the en 
gineers did not think that way. 

This overvaluation of bombs as being too precious to use on 
military targets affected defense planning in our Zone of the Interior. 
Because of the threat of Soviet attacks, the Air Defense Command 
and the associated Army Anti-Aircraft Command was set up in Colo 
rado Springs in 1951, but they thought of their highest priority job 
as the defense of large cities and nuclear facilities; the initial deploy 

ment of their facilities (radars and fighters) almost ignored warning 
and defense for SAC in the event of a surprise attack directed at SAC 
and not at the cities. 

In spite of the emphasis on short wars it was not until 1948 that 
we seriously started to mold SAC into an ever-ready instrument of 
war. (The accession of General Curtis LeMay to the command of 
SAC and the Berlin Blockade apparently played the main roles.) We 
had not quite finished the process by 1951. Neither had we accepted 
the implications of the Soviet's testing of an atom bomb. For ex 
ample, the official point of view (to be reflected soon in the invest 

ment of some 11 billion dollars in war reserve tools and raw mate 
rials), as opposed to that of the air-power enthusiasts, held that an 
all-out war of the mid-1950's would be long-from three to five years 
even though initiated with atomic weapons. 

While it is easy to show that most of these planners had not 
thought about the problem and were just reacting in a World War II 
fashion, given the official assumptions as to the scarcity of bombs, 
they may well have been right about the length of the war. Nobody 
could show just by physics and engineering that a small number of 
fission bombs dropped on Russia would in fact have caused them to 
sue for peace. In fact, one could almost have shown the opposite: 
that the Russians accepted much more damage in World War II and 
continued to fight, so that unless such imponderables as the psycho 
logical and disorganizing impact of using even a small number of 
bombs were great, a long war would have been possible. 

One thing was almost always completely overlooked in 1951: the 
possibility that war could have broken out under such circumstances 
that the United States might not have succeeded in using very many 
bombs. We had only a small number of SAC bases (18 in 1950,12 in 
cluding some strategic fighter bases that did not pose a serious threat 
to the Soviets) and no organized warning system worthy of the name. 
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(There was not even a Ground Observer Corps, for this organization 
dates only from 14 July 1952.) Furthermore, under normal condi 
tions, SAC operated unalerted and would have taken some hours 
before it could get its planes into the air just to evacuate-even longer 
before the airplanes could have been prepared to go on a mission. 
Under these circumstances, just a handful of Russian planes carrying 
a very small number of atom bombs might well have been able to 

wipe out a large segment, possibly approaching 100 percent, of our 
strategic military power in a few hours. (I use the term "few hours" 
deliberately. The Russians needed no superb coordination or piloting 
to do this task. They simply had to be able to fly from one point to 
another point, more or less on a Great Circle route.) 

In some ways the lack of concern in 1951 for the ground vulner 
ability of bombers was surprising. Many people had written or lec 
tured about the importance of our having a secure and invulnerable 
SAC. Furthermore, it was part of both Douhet* and Air Force 
doctrine that war in the air is decided by the destruction of the enemy 
air force on the ground. Last, less than a decade had passed since the 
"bolt out of the blue" at Pearl Harbor. Nevertheless, there was a real 
doctrinal lag, which by the mid-fifties was just being made up. It is 
rather interesting that it was the advent of the ICBM, rather than 
the fact that the Soviets had acquired a strategic bombing force, that 
persuaded most people to think the vulnerability problem through 
and learn to distinguish between First Strike (attack) and Second 
Strike (retaliatory) forces. As long as the problem had any subtlety 
at all, most people managed to ignore it. One wonders what subtle 
doctrinal lags exist today. 

It was quite true in 1951 that even though the Russians had the 
basic equipment they needed-the bomb, and a plane which when re 
fueled could reach its target-they probably had neither the tactical 
knowledge, the operational capability, nor the strategic doctrine 
which would have enabled them to launch such an attack out of the 
blue. In fact, given their strange lack of emphasis on aerial refueling 
(an absolute must for any Soviet war planner devising an attack on 
the United States), one could have argued that the Soviets were 
basically planning to refight World War II, and, for example, had 
built hundreds of submarines to stop convoys of the type of World 

War II. 
In addition, Stalin and his military advisers seem to have been 

* Douhet was an Italian strategist who developed in the 1920's much of the air 
power strategy later used in World War II. See Bernard Brodie, Strategy in 
the Missile Age, Princeton University Press, 1959.-Ed. 
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reasonably, if not excessively, cautious. They were willing to fill 
power vacuums and press relentlessly, but not too aggressively. They 
were willing to take small but not large risks. There is even evidence 
that they tried to restrain the Yugoslav, Greek, Indochinese, and 

Chinese Communists from being too provocative. 
However, it also seems likely that Stalin's caution did not stem 

from fear of the atomic bomb as a decisive weapon. What alarmed 
him about the United States was Detroit-not SAC. He appears to 
have been convinced that no sensible government should tangle 
with a nation that had a gross national product of 350 billion dollars 
a year. We had both assets, the bomb and the GNP, so that any differ 
ence between the point of view of the United States and the Soviet 
Union was not crucial. 

It should be quite clear, even from the superficial discussion 
above, that any arms-control system set up in 1951 might easily have 
been based on some serious misunderstandings of the implications 
of the technology then current, and on even more serious misunder 
standings of the future. In particular, some kinds of inspection 
schemes might have resulted in making our vulnerabilities both 
crystal clear and very tempting to Stalin or some of his military 
advisers. Even to force the Soviets to go through the intellectual 
exercise of thinking these problems through might have been danger 
ous. Before we could have safely started discussion of "the control 
of surprise attack," we would have had to fill in the gaps in our 
defense posture-that is, engage in a limited rearmament program. 

The Technology of 1956. Let us now look at the technology of 
1956. It included such factors as: third-generation thermonuclear 
bombs; three nuclear powers; the last B-47E produced; B-52 and 
KC-135 being phased into SAC; B-36 being phased out (the last 
B-36J was produced in August 1954); B-52D in production; B-58, 
Snark, and XP6M-1 (Martin Seamaster) flying; Regulus I, Nike 

Hercules, and Falcon missiles in service; Atlas, Titan, and Thor in 
crash programs; many other missile programs in progress; Century 
Series of fighters (F-100 to F-104) being phased into the Air Defense 
Command; the DEW line being built; MB-1 (nuclear warhead for 
air-to-air rockets) being tested; production order for Missile Master 
and SAGE; classified intelligence projects such as the U-2, Turkish 
Radar, etc.; an atomic-powered plane and rocket under development; 
an atomic-powered submarine launched; research and development 
becoming the major business of the aircraft industry, and procure 
ment becoming secondary; the Russians having the Badgers, Bears, 
Bisons, IRBM's, and their own models of H-bombs. 
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The most startling change was the development and perfection 
of thermonuclear bombs. Probably this introduced a more radical 
change into the technology of war than the introduction of the atom 
bomb did. The difference between megaton and kiloton is very large, 
in some ways relatively larger than the difference between kiloton 
and ton. 

The effect of the innovation shows up in the nature of the ques 
tions one tends to ask. For kiloton bombs, one asks how much is 
destroyed-but, barring an extreme course of military events, no one 
doubts that the nation will continue in some form. With multimega 
ton weapons, the question of the continuation of the nation (to some, 
of civilization) is raised even in the shortest of wars. Megaton weap 
ons are comparable to gross forces of nature such as earthquakes, 
hurricanes, etc. The prospective effects of the use of such weapons 
are not only extremely widespread, they are also occasionally very 
subtle and hard to predict. As a result, for the first time in the history 
of war we have what might be called the problem of the post-attack 
environment. Partly because of one of these environmental effects 
(fall-out), and partly because we had not thought about or prepared 
for nonmilitary defense including recuperation, it is most unlikely 
that the United States really possessed in 1956 and later years much 
objective Type II Deterrence. But nobody knew it, so we did not 
suffer any disastrous losses in 1956. However, the instability of such 
psychological capabilities began to show up even before the next 
technological revolution in 1961. 

Let us look at this notion of post-attack environment in more 
detail. Multimegaton bombs are so powerful that even if they do not 
destroy a system, they may damage it by some subtle effects or so 
change the environment that the system will be temporarily inoper 
able. The various effects of nuclear weapons include blast, thermal 
and electromagnetic radiation, ground shock, debris, dust, and ioniza 
tion-any of which may affect people, equipment, the propagation of 
electromagnetic signals, etc. 

It is quite possible that some of our current systems may have 
important hidden defects that will only be disclosed by an attack. 
In the last few years I have worked on several weapon systems in 

which new weapon effects or new interpretations of old weapon 
effects were found that had not been thoroughly allowed for and 

which could have been disastrous. I therefore find it hard to believe 
that we have uncovered all of the problems from which our systems 

may suffer. An extreme dependence on such theoretical investiga 
tions as a substitute for (unobtainable) experience can be danger 
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ous. For example, imagine that our total posture has ten serious 
weaknesses in it, but by dint of hard work and much investigation we 
discover nine out of ten of the weaknesses and correct them. Imagine 
also that the enemy is trying to find these same weaknesses and suc 
ceeds in finding nine of them. Unless the overlap is complete and 

we have found exactly the same wealnesses, then the enemy has 
discovered a weakness which he can exploit. If the processes in 
volved were purely random, there would be a 90 percent probability 
that the enemy had found the one weakness we failed to correct. In 
practice, the situation should not be that bad: the weakness that was 
hard for us to find is probably just as hard for the enemy to find. But 
even if the enemy does not find some weakness that he deliberately 
exploits, it is not at all clear that we will be able to predict the post 
attack environment in enough detail to be able to take into account 
adequately all of the phenomena that will occur. 

Technological Advances by 1961. Let us now glance at some of 
the technology we shall be facing in 1961: arms control (techniques 
and capabilities); satellites, such as Tiros, Transit, Notus, Discoverer, 
Pioneer, Mercury; soft Atlas and soft IRBM's deployed; 25-psi Atlas, 
100-psi Titan, and Polaris being phased in; several guidance "break 
throughs"; a crash program on Minuteman and other second-genera 
tion missiles; B-47E, B-52H, B-58 forming the bulk of SAC; BMEWS 
being phased in; Goose, Navajo, Regulus II, Seamaster, etc., canceled; 
SAC operating alert and dispersed; inexpensive, efficient and versatile 
bombs; four nuclear countries; SAGE and Missile Master partially 
deployed; Bomarc A and Hawk being phased in; Nike-Hercules, 
F-100, 101, 102, and 104 in service; limited Civil Defense (?); X-15 
test vehicle; a nuclear-powered plane and rocket still under develop 

ment; experimental nuclear explosives; the Russians having .... ? 
The year 1961 will find arms control having some influence on our 

military posture. On 31 October 1958 the United States suspended 
the testing of nuclear weapons, and 1961 is likely to be the third year 
of no weapon-development testing on the part of the United States. 
Thus, 1961 should be the third year of an uninspected moratorium, 
and, in addition to all the other uncertainties of a United States 

military planner, there will be such questions as, "Are the Soviets 
cheating? If so, to what extent? And what is the military signifi 
cance?" Even if a treaty were to be signed by the time this paper is 
published, it will take a period of from two to five years to install and 
proof-test whatever inspection network is agreed upon. 

The test-suspension negotiations at Geneva illustrate the impor 
tance of doing our homework. In July and August of 1958, the West 
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em and Eastern experts at Geneva agreed, after a short hectic con 
ference (at which most of the technical facts were worked out in late 
evening sessions) that about 180 stations around the world (about 
21 in the Soviet Union) would suffice to pick up illegal explosions 
greater than 5 kilotons in yield. Within months, on the basis of new 
data and experiments, the Western experts decided they had been 
off by at least a factor of four. A few months later, several ingenious 
schemes (testing in big holes or outer space) were worked out to 
evade the proposed inspection system almost completely, as far as 
tests of the kiloton type were concerned. 

From the viewpoint of arms control, one of the most dangerous 
innovations of 1961 is the possibility of the experimental use of nuclear 
explosives in one or more peacetime applications. In May 1959 the 

Atomic Energy Commission sponsored the Second Plowshare Sym 
posium on the Industrial and Scientific Uses of Nuclear Explosions. 
At an earlier symposium there had been much interest in the subject, 
but nobody expected anything to happen very soon. By the second 
one, many of the ideas had had time to mature. There were about 
fifty papers presented at the symposium on various aspects of nuclear 
explosives. The suggestions for peaceful uses of nuclear explosives 
included: artificial harbors, sea-level ship canals, underground oil 
storage, power, isotope production, geothermal steam plants, salt 

water distillation, improvement of underground water supplies, 
mining, shale oil production, meteorological experiments, and other 
scientific experiments. 

The length of the above list should not surprise the reader. 
Nuclear explosives are a uniquely concentrated but very simple and 
relatively cheap source of power, heat, and pressure, as well as of 
neutrons and other radiation. Once they become even slightly avail 
able, many people will look for and find applications for these new 
devices, which in turn will make them even more available. In fact, 
the terms on which they are available at this writing were spelled 
out by the AEC at the Second Plowshare Symposium as follows: 
roughly a half million dollars will buy explosives in the low kiloton 
region, and perhaps a million dollars will buy them in the low meg 
aton region. The AEC is careful to note that the above charges are 
for small quantities. 

Very few people at the 1959 symposium would have accepted 
even odds that a number of the ideas discussed would not be in 
programs by 1961. In particular, a project to dig an artificial harbor 
in Alaska is definitely programed at this writing. Since some of the 
individual projects promised to use hundreds or even thousands 
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of bombs, it is not impossible that even a private international market 
of buyers and sellers of nuclear explosives could eventually spring up. 
This last is particularly likely if there is technological progress in the 
design of very simple bombs made of readily available materials. 
Once there develops a legitimate market for nuclear explosives, then 
in the absence of controls many nations will manufacture them for 
sale or peaceful use, if not by 1970, then by 1980. However, unless 
one of these nations is very irresponsible, there should be a fair de 
gree of voluntary control over the distribution of these devices. 

I will discuss later some of the problems that might arise as a 
result of the possible dissemination of nuclear weapons. I should 
point out that at the present writing, however, it is rather unlikely 
that nuclear explosives will be as successful as I have indicated they 

might be. As Lewis Bohn has pointed out to me, the above discussion 
mirrors almost exactly the early (incorrect) postwar expectations on 
the speed of development of nuclear reactors and the consequent 
strategic and control problems. Much of the Baruch plan for the 
control of nuclear weapons was preoccupied with t-iis much over 
estimated problem. 

I believe that a much better economic and technical case can be 
made for the use of nuclear explosives than could be made for the 
early postwar reactors. In addition, there is a much smaller distance 
between a nuclear explosive and a bomb than between a reactor and 
a bomb. In the first case, the distinction is often a semantic one; in 
the second case, one may need a major chemical industry. I therefore 

believe that if nuclear explosives do not present a problem, it is 
likely to be because of legal, social, and political obstacles to this 
development rather than technical and economic ones. This is one 
place where the pursuit of a higher standard of living for all may 
result in a drastic reduction. 

The Mid-1960's. We have just been looking somewhat super 
ficially at the early 'sixties. I would like to give only a bare listing of 
the possibilities of the mid-sixties, labeled 1965 for the sake of defi 
niteness. (The reason there are only four years between this techno 
logical revolution and the last-I had been using five years between 
these revolutions-is that technological innovation seems to be even 
faster today. We are spending more money on research and develop 

ment, and getting more skillful in its management.) By 1965, then, 
we would expect to have some of the following: independent nuclear 
deterrents; Minuteman B and Polaris C; second-generation Atlas and 
Titan; Dynasoar; BMEWS-B, Midas, and SAMOS; protected B-52G 
and H, B-47E, B-58A and B; the limits of bomb technology (if testing 
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is continued); commercial nuclear explosives; an airborne ballistic 
missile; super-guidance; SAGE B, Bomarc B and C, Nike-Zeus A and 
B, Hawk B, F-108, B-70 technologically possible, but perhaps can 
celed; antiradiation drugs; protected command and control; exotic 
fuels and propellants; an inexpensive reliable research missile; inex 
pensive satellites; a nuclear-powered airplane (?) or rocket (?); 
experimental climate control; bacteriological and chemical warfare; 
and astronauts. 

The 1970's. Rather than comment on any of the above, I would 
like to deal with some of the possibilities for the late 'sixties and 
early 'seventies, which I will label 1969. We now have to take into 
account more than just the extrapolation of current technology. We 
have to consider the possibility of "breakthroughs" and other sur 
prises. Although it is not possible to limit or describe in advance what 
breakthroughs might occur, it is possible to discuss some projects 
currently being studied which might be called breakthroughs, if suc 
cessful. This method of trying to estimate the total impact of tech 
nological progress is likely to involve some large underestimates of 
the total change, since one can almost guarantee that many startling 
and unexpected developments will occur. I will try to make up for 
this by some judicious exaggeration in the areas to be discussed, for 
such an exaggeration will give a better "feel" for the over-all possibil 
ities for the late 'sixties or early 'seventies than a more sober discus 
sion of the few items I will consider: cheap, simple bombs; cheap, 
simple missiles; cheap satellites; controlled thermonuclear reaction; 
other sources of cheap neutrons; other sources of nuclear fuels; Cali 
fornium bullets; ground-effect machines; reliable sensors; super-cal 
culators; cheap calories; medical progress; advanced materials; cheap, 
fast transportation (for limited wars); reliable command and control; 

Doomsday Machines; and disguised warfare. 
When we enter the 1970's, the most advanced nations at least 

will know in theory how to make simple bombs and missiles, and in 
the absence of explicit or implicit controls will be making them in 
practice. For this reason, I have put cheap simple bombs and cheap 
simple missiles at the top of the list because, even with arms control, 
and certainly without it, these are likely to be the most characteristic 
features of the late 1960 or the early 1970 period. They may or may 
not present the most important (and dramatic) problem. This will 
depend on which nations actually have weapons in their stockpiles, 
on the expilicit and implicit controls, and on the state of international 
relations. 

Under the current programs, 1969 may be a little early for the 
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diffusion of these devices to other than "advanced" nations. It is very 
difficult to predict the rate at which the technology, materials, and 
information will be disseminated. Even without explicit controls, it 

might be the mid-1970's or even a later period before they become 
cheap and simple for the majority of "developed" nations. But there 
are many things that could accelerate this dissemination process: 
the use of nuclear weapons in a limited war; successful programs 
for the peaceful uses of nuclear explosives in the mid-1960's might at 
least make nuclear "devices" widely available; the deliberate diffu 
sion of nuclear technology, by either the United States or the Soviet 

Union, to enough allies so that there will be no more secrets; a 
breakthrough in technology or materials, etc. 

As an example of this last possibility, consider the fusion reactor. 
It is improbable that this device will be practical by 1969; most experts 
in this field are somewhat doubtful about any real success before 
the year 2000. Let us, however, go ahead and outrage the experts by 
assuming not a qualified, but an outstanding success-such a success 
that even relatively primitive nations will find it possible either to 
build or buy a fusion reactor and thereby to acquire a virtually un 
limited source of cheap power. This spectacular gift of technology 
has a significant side effect: it gives off neutrons very copiously, so 
copiously that it may not be exaggerating to state that the neutrons 
are for all practical purposes free. 

Free neutrons would mean that many kinds of nuclear fuels 
would be very cheap. With these nucelar fuels and with the kind of 
technology that is likely to be available in 1969, it may literally turn 
out that a trained and technically minded person, even one who is a 
member of a relatively primitive society, would be able to make or 
obtain bombs. This would raise forcefully the question of the illegal 
or uncontrolled dissemination of bombs. (One can today buy ma 
chine guns, artillery, tanks, and fighter aircraft on the gray market.) 
Thus the 1969 equivalent of the Malayan guerrillas or the Algerian 
rebels or the Puerto Rican nationalists, or even less official groups 
such as gangsters and wealthy dilletantes, might be able to obtain 
such bombs. 

Even if the controlled thermonuclear reaction does not prove to 
be a success by 1969, there are other possibilities for the cheap pro 
duction of neutrons. For example, many of the commercial uses of 
nuclear devices would release neutrons as a by-product. This might 
lead to either the clandestine or open production of weapon-grade 
nuclear fuels. There are also possibilities that simple and inexpensive 

methods for producing weapon-grade nuclear fuels will be devel 

775 

This content downloaded from 86.177.8.225 on Thu, 18 Feb 2016 10:46:10 UTC
All use subject to JSTOR Terms and Conditions



HERMAN KAHN 

oped. It is also possible that we and others will learn how to make 
bombs using only or mostly materials already widely available, such 
as deuterium and lithium. (The widely discussed small "clean" 
bomb would probably use such materials.) In a word, 1969 (though 

more likely 1979) may see the introduction of the era of the conven 
tional nuclear bomb in which (in the absence of adequate controls) 
any "legitimate" nation can get some models, and some illegitimate 
groups or governments may also get access to nuclear weapons, but 
presumably under more onerous conditions than those to which legit 
imate purchasers are subject. 

Consequences of the Spread of Weapons. We may be too fright 
ened of the possible consequences of the widespread diffusion of 
weapons. It is quite clear that if one gave the Egyptians and Israelis 
atomic weapons, one is likely to find both nations acting much more 
cautiously than they do today, simply because the consequences of 
"irresponsibility" would be much more disastrous. On the other hand, 
even a greatly increased sense of responsibility may only mean that, 
instead of falling upon each other the week after they come into 
possession of these weapons, the attack may be deferred for a year or 
two. 

In fact, almost any sober analysis indicates that it is somewhat 
harder for "Nth" countries to cause a cataclysm than is often be 
lieved.13 It is difficult to imagine that China or France, for example, 
could in the next decade obtain a large enough strategic force to 
strain United States Type I Deterrence seriously, although the situa 
tion in the 1970's and 1980's could become much more difficult. It is 
even diffcult to imagine one of these nations being able to start an 
accidental war, if the Soviets and t-he United States have made 
sensible plans to prevent this eventuality, and it is a little difficult to 
understand why they would want to start one, unless they were in 
some kind of a crisis which would be helped by such an action. In 
this last case, the Soviets and the United States would be likely to 
be on their guard. 

All of the above may be true. Even though it is going to be difficult 
to get nations to make the necessary concessions until the dangers are 
both more apparent and more pressing than they are today, neverthe 
less, I believe that we should still try to make international arrange 

ments before the weapons have been distributed, rather than after 
ward. While it is quite possible that many laymen overestimate the 
immediate impact that the widespread dispersion of weapons will 
have, I strongly suspect that the "sober" analysts underestimate both 
the immediate and long-term problems. I will list ten such problems 
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here. It would not be difficult to list many more. 
In a nuclear world, the "small" powers, vis-a-vis one another, 

would have: greater opportunities for blackmail and mischief-mak 
ing; greater likelihood of an accidental triggering of weapons; an 
increased possibility of a "local" Munich, a Pearl Harbor, and blitz 
kriegs; pressures to preemption because of the preceding three items; 
a tendency to neglect conventional capabilities because of an over 
reliance on nuclear capabilities; internal (civil war, a coup d'etat, ir 
responsibility, etc.) and external (the arms race, fear of fear, etc.) 
political problems. 

Nuclear diffusion to small powers would also: create a situation 
in which the diffusion of nuclear weapons to irresponsible or criminal 
organizations and individuals is facilitated; complicate future prob 
lems of control by making such control involve the small powers' hav 
ing to accept an obvious reduction in their sovereignty (that is, they 

would give up something, rather than abstain); give the Soviet Union 
or another large power many opportunities to act as agent-provoca 
teur; and create the capability, and therefore the pressure, for many 
nations to make a crisis serious or to exploit an ongoing crisis (such 
as by catalytic war or escalation). 

In short, the diffusion of nuclear weapons may or may not in 
crease the number of crises, but it will almost undoubtedly tend to 
increase the seriousness and the grim potentialities of any crisis or 
even the misunderstandings that do occur, besides increasing enor 

mously the importance of having responsible and competent govern 
ments everywhere. 

The widespread possession of nuclear weapons and delivery sys 
tems strikes many observers as similar to situations in physics that 

may be described as semi-stable equilibrium. For example, imagine 
a ball balanced on top of a small cup so that small movements of the 
ball can be tolerated, but not large ones. If this ball on the cup is 
isolated, it might sit there on top of its cup forever, but if it is sub 

mitted to the vagaries and chances of a sufficiently uncontrolled 
environment, one can guarantee that sooner or later it will fall. This 

may be true even though every "reasonable" analysis of the situation 
that looks at probable or plausible disturbances showed that the 
forces were in close enough balance so the ball should stay where it 
is. It takes an improbable or implausible force to topple the ball. 

But some improbable and implausible events will occur and, barring 
a major change in the situation, almost certainly the ball will eventu 
ally fall. While the analogy may simultaneously be apt and yet mis 
leading, many who have thought about this problem have come to 
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the conclusion that reliable stability can only come through an inter 
national agency with an effective monopoly of force. 

For many reasons, I do not believe that the twentieth century will 
see a disarmed world, but it may see a world government or the 
equivalent.'4 Until that day arrives, it will be of great value to try to 
keep, indeed make, the problem of national security intellectually 
and diplomatically simple, and the diffusion of nuclear weapons 
would seem to go exactly the wrong way. The "two-power" case 
seems both intellectually and practically more controllable than the 
"N-power" case. The diffusion of nuclear weapons not only compli 
cates the over-all "analytic" problem, but the stakes at risk if events 
go badly would seem to be less in the "two-power" than in the 
"N-power" case. 

Conclusion. 
In this paper I have scarcely been able to touch upon the com 

plexities of the technological arms race and the stability of the United 
States-Soviet balance of terror. I have tried to point out that tech 
nological progress is so rapid that there are almost bound to be doc 
trinal lags. These doctrinal lags will in themselves be dangerous, 
leading to important gaps in our preparations, the waste of badly 
needed resources on obsolete concepts, the neglect of possible 
strengths, the excessive use of especially glamorous tools, and, possi 
bly most important of all, heightened possibilities of serious miscalcu 
lations or accidents because we have not had time to understand and 

make provisions for the requirements of the newly installed systems. 
To the extent that arms-control measures are supposed to alleviate 
dangers or costs by allowing the current "balance of power" status 
and military competition to be conducted, by agreement, at cheaper 
or safer levels, or to the extent that one hopes to increase each state's 
objective capability of preventing surprise attack or other disaster, 
this inability to understand "the military problems" introduces almost 
intolerable complications. (The reason for the adverb "almost" is 
that we have these complications, whether or not we have arms con 
trol.) I have almost ignored the even more complex problem of the 
conduct of international relations in a world in which force is becom 
ing both increasingly more available and increasingly less usable, 
a problem that is complicated by the spectacular increase in the num 
ber of sovereign nations, by increased nationalism, militarism, and 
"ambitions" in these new nations and governments, and by the revolu 
tion of rising expectations. 
778 

This content downloaded from 86.177.8.225 on Thu, 18 Feb 2016 10:46:10 UTC
All use subject to JSTOR Terms and Conditions



The Arms Race and Its Hazards 

Any attempts to control the arms race must be able to live with all 
the stresses and strains that the above problems will create. It is most 
unlikely that all of these problems will be solved in an atmosphere of 
good will and common fellowship, or by the use of ad hoc committees 
and intuitive judgments derived from experience in almost irrelevant 
situations. 
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any of the following possibilities, listed in order of apparent probability 
rather than desirability: (1) a Soviet or United States-dominated world 
arising most likely out of war; (2) some other results of a war; (3) a 
Soviet Union-United States combination which is in effect a world govern 

ment, though it may not be openly called so; (4) some of the NATO nations 
and China added to the above combination as influential, if not equal partners; 
(5) the Haves against the Have Nots, probably without exploitation, and, 

perhaps, with aid to underdeveloped nations, but with stringent arms control 
in which authority and responsibility are roughly proportioned to military 
and economic development; (6) a sort of world federal state in which power is 
proportioned to sovereignty and population, as in the United States Congress. 

While many of the above possibilities may strike most readers as un 
pleasant or undesirable, it is quite possible that even a "bad" world govem 
ment is preferable to an accelerated and uncontrolled arms race. It is to be 
hoped this last will not be the only choice available. 
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