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Armaments and Escalation 
Two Competing Hypotheses 

MICHAEL D. WALLACE 
University of British Columbia 

Since earliest times national leaders have believed that "if you seek peace, prepare for war." 
In the twentieth century, this belief has been challenged by those who see military 
"overpreparedness" not as a deterrent, but as a trigger for war-provoking arms races. This 
article attempts a comparative empirical test of these "preparedness" and "arms race" 
hypotheses with reference to serious great power disputes since 1816. It was found that, 
contrary to the prediction of the preparedness hypothesis, a crisis was no more likely to 
escalate to an all-out war when the "revisionist" great power possessed a significant 
military advantage vis-a-vis its "status quo" rival. Escalation was no more likely when the 
revisionist power was improving its relative position, nor when the revisionist power was 
both relatively stronger and increasing its lead. On the other hand, the existence of an arms 
race between the two powers prior to the dispute was very strongly associated with its 
subsequent escalation to full-scale hostilities. The implications of these findings for 
current policy debates are noted. 

Since classical times, scholars of statecraft and military affairs 
alike have asserted that strengthening their nations' military 
capabilities would help not only to ensure victory should war 
occur, but might serve as well to prevent the outbreak of war by 
intimidating or deterring an adversary. The fourth-century 
Roman general Vegetius put the point succinctly: 

[Qui] desiderat pacem, praeparet bellum-nemo provocare, nemo 
audet offendere quem intellegit superiorem esse pugnaturum. 

Hans Morgenthau, whose Politics Among Nations has instructed 
several generations of statemen and scholars, takes the point a 
step further: 

The political objective of military preparations of any kind is to 
deter other nations from using military force by making it too 
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risky for them to do so. The political aim of military preparations 
is, in other words, to make the actual application of military force 
unnecessary by inducing the prospective enemy to desist from the 
use of military force [1960: 30]. 

It scarcely needs mention that this belief in the war-preventing 
character of military might is almost an article of faith among the 
world's elites: They have, almost without exception, hewed 
faithfully to its precepts by providing ever-increasing resources 
for their military establishments. It is surprising, therefore, that 
the evidence adduced to support this "peace through prepared- 
ness" doctrine is almost entirely anecdotal and idiosyncratic. 
Both popular and scholarly works "ransack history" for examples 
which purport to show how failure to maintain adequate armed 
forces strength has led to an aggressive war. But the reader will 
find little or no systematic, scientific evidence in the literature 
linking military preparedness with the preservation of peace.' 

The lack of evidence is especially significant when we recall that 
the "military preparedness" hypothesis is flatly contradicted by a 
frequently articulated counterhypothesis. This asserts that in- 
creasing armed forces strength will lead, not to stability, but to a 
matching effort by one's adversary. The result is arms competi- 
tion, and, according to this view, there is a positive interaction or 
synergistic effect between bilateral tensions and arms competi- 
tion. Grievances and hostility lead one or both nations to begin 
arming, either as a threat or from an expectation of armed 
conflict; each military increment alarms the other side still 
further, increasing tensions once again, thus leading to pressure 
for still more armed might, and so on. The result of this positive 
feedback cycle is that both the motive and the means for a violent 
resolution of the conflict undergo simultaneous and rapid 

1. There have been, of course, a number of systematic studies linking the distribution 
of military capability with the frequency and magnitude of war. These do not, however, 
speak directly to the preparedness question, for several reasons: (a) they almost always 
adduce data at the systemic or subsystemic rather than the state level of analysis; (b) they 
usually involve nonmilitary as well as military forms of capability; and (c) their focus is 
usually on the long-term origins of conflict rather than on its provocation or escalation in 
the short run. For an excellent review of this literature and an incisive discussion of the 
issues involved, see Moul (1980). 
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enhancement. According to this model, the likely outcome of 
such an "armament-tension spiral" (Singer, 1958) or arms race is 
war. 

In other words, if this model is accurate, the growing military 
might of international rivals is by no means the mere passive 
reflection of increasing tensions. Rather, the rapid bilateral 
militarization we refer to as an arms race is in and of itself an 
important link in the escalation process which results in the 
settlement of international differences by war. 

Thus the "preparedness" and "arms race" hypotheses make 
directly opposing predictions concerning the consequences of 
increasing one's military might. The "preparedness" hypothesis 
sees this as a necessary step in preserving the peace; conversely, 
failing to increase military strength to match or exceed one's 
adversary is almost certain to provoke war. On the other hand, 
the "arms race" hypothesis sees such increases as dangerous and 
likely to lead to the very conflict they were designed to prevent. 

This controversy has obvious and immediate relevance to 
current policy debates over military spending and weapons 
acquisition. Therefore, a systematic and comparative test of these 
two hypotheses is desirable to discover which, if either, fits the 
available data. 

The Preparedness Model 

Those who assert that military preparedness will deter an 
aggressor and thus reduce the probability of war are concerned 
first and foremost with the current military balance. Only military 
superiority "on the ground," it is asserted, will deter aggression; 
the mere potential to undertake a build-up is insufficient. 
Moreover, it is relative and not absolute military strength that is 
crucial; the resisting or "status quo" power must be sufficiently 
strong by comparison with a potential aggressor or "revisionist" 
power to deter an attack. Thus, in propositional form, the 
preparedness model asserts: International conflict and disputes in 
which the distribution of military capabilityfavors the revisionist 
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state are more likely to result in war than those in which the 
balance favors the status quo state. 

Although the current military balance is its central concern, the 
preparedness school also focuses attention on shifts in the 
distribution of capabilities. A tenuous superiority may be of little 
protection if the opposing state is rapidly closing the gap. On the 
one hand, the perception of imminent ascendancy may stimulate 
aggressive ambitions. On the other hand, a power in relative 
decline may be tempted to initiate a preemptive war while it still 
possesses a "window" of overall superiority. Thus we may 
hypothesize: International conflicts and disputes which are 
accompanied by a shift in the distribution of relative military 
capability in favor of a revisionist state, or to the detriment of a 
status quo state, are more likely to result in war that those in 
which such a shift does not occur. 

To test these hypotheses, it was first necessary to select a 
population of cases for observation. The population selected was 
that of serious disputes occurring between great powers from 
1816 to 1965. These data were obtained from the Correlates of 
War Project at the University of Michigan,2 and include all 
instances of the use of overt threat of hostile force by one great 
power against another. A list of the participants in these disputes, 
the dates on which they occurred, their outcomes, along with the 
data for the indices described below, is found in Appendix I. Of 
the 99 disputes included in the list, 26 escalated into all-out 
interstate war, while 73 terminated short of war. The question 
thus becomes: Is a great power serious dispute more likely to 
escalate if the revisionist party to the dispute is (a) significantly 
stronger militarily, (b) gaining significantly in strength relative to 
the status quo power, or (c) both stronger and growing? 

In order to answer these questions, we must make two 
determinations: First, which of the two disputants in each case is 

2. The author would like to thank Professor J. David Singer for making this list of 
serious disputes available. The entire data set is currently being updated and "cleaned." 
The final version will be published in a manuscript coauthored by Charles Gochman 
and Zev Moz, whose efforts were chiefly responsible for its generation. Those wishing to 
use these data for their own purposes should therefore communicate with Singer. For 
more information concerning the version used here, see my earlier article (Wallace, 1979). 
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to be classified as revisionist, and which as status quo? Second, 
how can we establish their respective military capabilities? 

Determining which side was which was relatively easy in most 
cases. For example, in 1936 Germany was clearly revisionist and 
Britain status quo, while in 1950 the Soviet Union was evidently 
revisionist and the United States status quo. There were, of 
course, a few cases where this determination was far less evident. 
In these cases, a number of standard diplomatic history references 
were consulted, and a preliminary judgment made. The reliability 
of this classification was then checked by an informal panel of 
colleagues and graduate students. In all cases, a "test-retest" 
reliability of .9 or better was achieved. 

Data on military capabilities were also gleaned from the 
compilations produced by the Correlates of War Project; to 
construct the indices, I used the overall military expenditure 
total for each nation, converted to sterling from 1816 to 1919, and 
to dollars thereafter. To measure the military balance, I averaged 
each nation's expenditures for the three years prior to the dispute, 
then computed the ratio of revisionist to status quo strength. 
Thus, positive index values greater than unity implied a stronger 
revisionist power, while those less than unity meant the status quo 
nation was stronger. 

After experimenting with different thresholds, 1.5 was selected 
to indicate a decisive superiority for the revisionist state. For the 
index to exceed this value, the revisionist side would have to have 
a military budget 50% greater than its status quo rival. In 28 of the 
99 disputes, the challenger achieved this level of superiority, while 
in 71 cases it failed to do so. If this dichotemization is tabulated 
against war-no war outcome, we obtain the result displayed in 
Table 1. There is quite clearly no evidence of a relationship 
between revisionist superiority prior to a crisis, and the escalation 
of that crisis into war. 

If revisionist military superiority does not affect crisis out- 
come, what about the growth of revisionist might relative to that 
of the status quo power? To answer this question, I calculated a 
new index based upon the ratio of the rates of growth of the two 
powers' arms expenditures for the five years prior to the dispute, 
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TABLE 1 

Revisionist Superiority Revisionist Weaker or 
> So% < 50% Stronger 

War Outcome 9 17 

No-War Outcome 19 54 

Corrected X2 .5 0, n.s. 
0 = .09 

placing the growth rate of the revisionist power in the numerator, 
and that of the status quo power in the denominator. The 
resulting index would be insensitive to the absolute rates of 
growth of arms expenditures for the two powers, while very 
sensitively reflecting relative changes in their position. Large 
index values mean the revisionist power was forging ahead: small 
ones that the status quo power was maintaining or improving 
upon its position. 

Of course, negative growth rates required special treatment. 
Where they occurred in the numerator, they were left as is, the 
resulting negative index value correctly reflected a revisionist 
"loss." When found in the denominator, the absolute value was 
taken prior to computation; in those few cases where this 
occurred, the absolute values were very small, meaning that little 
distortion would be generated by this procedure. Finally, where 
both the numerator and demoninator were negative, the inverse 
of the ratio was used, so that, for example, a small negative value 
for the revisionist state combined with a large negative value for 
the status quo power would be correctly interpreted as a 
revisionist "win9." 

If we decide arbitrarily that a status quo power has "lost"' the 
competition when its rate of armed forces growth is at least 50% less 
than that of the revisionist power over five years, then 28 of the 99 
disputes were preceded by status quo losses, while in 71 cases the 
status quo power either held its own or improved its position. If 
we then separate out these cases according to whether or not the 
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TABLE 2 

Revisionist "Wins" Revisionist Does Not Win 

War Outcome 7 19 

No-War Outcome 21 52 

Corrected x2 =004, n.s. 
0= .03 

dispute escalated to war, we obtain the distribution in Table 2. It 
is obvious that relative rates of growth have even less success in 
predicting dispute outcome. 

But perhaps these simple indices may not do full justice to the 
preparedness hypothesis. In discussions of the major historical 
arms competitions (such as the Anglo-German naval race of the 
early 1900s or the current superpower arms race), it is the 
combination of revisionist strength and rapid growth relative to 
the status quo power that is perceived as threatening to peace. 
Thus, an index reflecting both relative military capabilities and 
relative growth rates would have more predictive power than 
indices reflecting each taken separately. 

To construct such an index, the two previous indices were 
multiplied together. This new index thus measures the combined 
effect of revisionist strength and revisionist growth. The larger the 
index value, the more "threat" the revisionist state presumably 
poses to the status quo power. 

If we use a value of unity as a threshold to dichotemize the data, 
and tabulate the result against dispute outcome once again, we 
obtain the result displayed in Table 3. 

Once again it is clear that the result is negative: Combining 
existing revisionist superiority with incipient superiority is no 
help in determining which great power disputes will escalate, and 
which will not. Overall, it is scarcely possible to avoid the 
conclusion that military preparedness, however useful it may be 
in achieving other national goals, appears to have little or no 
capacity to prevent serious disputes from escalating to war. 
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TABLE 3 

Revisionist Threat No Threat 

War Outcome 11 15 

No-War Outcome 25 48 

2 X =.25, n.s. 
0 = .07 

The Arms Race Model 

Unlike the preparedness model, the arms race model has been 
the subject of a considerable amount of scientific investigation.3 
However, almost all of this extensive literature has focused on the 
origins, process, and outcome of the arms race itself, and not 
directly on the impact of arms races on the conflict process. In an 
earlier work, I discovered that periods of rapid growth in great 
power military expenditures were followed by sharp increases in 
the frequency of onset, magnitude, and severity of international 
wars (Wallace, 1972). This seemed to dovetail closely with the 
implicit premise of most of the arms race literature, namely, that 
uncontrolled arms races increase the probability of war. This 
leads to the following empirical hypothesis: International con- 
flicts and disputes which are accompanied by arms races are much 
more likely to result in war than those in which an arms race does 
not occur. 

An important qualifying clarification must be entered here. 
Many writers use the term "arms race" quite loosely to include 
almost any situation of competitive military growth (Huntington, 
1958; Gray, 1971). Defining an arms race in these terms, it is not 
surprising that these writers find the arms race-war model of war 
onset lacking even in intuitive plausibility; by their definition, 
there have been many arms races not resulting in war. But here, 

3. The mathematical study of arms races began over a generation ago with Richardson 
(1960). This now voluminous literature is extensively summarized and reviewed in Busch 
(1970), Chaterjee (1975), and Hollist (1978). 
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TABLE 4 

Arms Race No Arms Race 

War Outcome 23 3 

No-War Outcome 5 68 

Corrected X2 = 60.0, P < .0001 
0 = .80 

as elsewhere (Wallace, 1976: 1979), I shall use the term arms race 
to refer only to very rapid, simultaneous arms growth exceeding 
a specific quantitative threshold to be determined below. 

In an earlier article (Wallace, 1979), I undertook a preliminary 
test of the arms hypothesis. I shall begin by summarizing the 
procedures and results of that test, and then go on to show how 
these procedures can be extended to allow a comparative test of 
the arms race and preparedness hypotheses. 

My original test procedure began with the set of 99 great 
power disputes described above. Using this population, I devel- 
oped an index to delineate that group preceded by arms races. 
Beginning once again with the Correlates of War data on annual 
military expenditures, I fitted a polynomial function to each 
national series for the period ten years prior to the onset of the 
dispute, in order to estimate the smoothed time rate of change 
(delta) for each nation immediately prior to the dispute. An arms 
race index was then computed by taking the product of the deltas 
for each side. This index-constructed procedure ensured that only 
long-term, intense, bilateral growth in arms expenditures would 
score high on the arms race scale. 

Taking as a threshold for an arms race an average annual 
bilateral predispute growth rate of 10% (that is, an index value 
equal to or exceeding 90.0), I ascertained that 28 dispute dyads 
were preceded by an arms race, and 71 were not. Tabulating these 
against the outcome of the dispute (war-no war), I obtained the 
result in Table 4. Apparently, almost all disputes accompanied by 
an arms race ended in war; almost all of those not so accompanied 
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TABLE 5 

Arms Race No Arms Race 

War Outcome 1 1 2 

No-War Outcome 4 63 

Corrected X2 = 39.2, P < .001 
0 = .67 

did not escalate. The strength of the relationship is clearly 
indicated by computing the Yules' Q value for the table, which is 
.98; the more conservative 0 coefficient is .80. 

Such an extraordinarily powerful finding is likely to generate 
suspicion, and so indeed it proved. One critic (Weede, 1980) 
pointed out that all of my observations might not be truly 
independent. This is because many of the dyads might not be 
separate conflicts, but part of the same conflict spread by 
contagion. This, of course, would bias the results. 

It is good scientific practice to see how results would be affected 
if the least favorable situation obtains, so I began to merge all of 
the conflict dyads arising from a single war or dispute. However, 
it quickly became apparent that this procedure was too severe; it 
would have merged, for example, the onset of war between 
France and Germany in 1939 with the outbreak of hostilities 
between Japan and the United States in 1941, despite the 
consensus of historians that these two outbreaks had little to do 
with each other. 

So a modified aggregation procedure was used: I merged all 
dyads in which two or more allied nations entered simultaneously 
into a conflict with a common foe. This procedure reduced the N 
from 99 to 80, and produced the results displayed in Table 5. 

The revised results, while not as striking as the original table, 
provide more than adequate support for the hypothesis that 
conflicts preceded by arms races are more likely to result in war. 
Of the 15 conflicts preceded by an arms race, 11 resulted in war, 
while only 2 out of 65 conflicts not preceded by an arms race 
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TABLE 6 
Revisionist Superior by > 50% 

Arms Race No Arms Race 

War Outcome 8 1 

No-War Outcome 2 17 

ended in war, yielding 74 out of 80 correct predictions. Thus, even 
if we assume that a military alliance completely precludes an 
independent national decision regarding conflict escalation (an 
extreme assumption indeed), the situation is not substantially 
altered. 

Thus, tested by itself, the arms race hypothesis seems impres- 
sively substantiated. What happens when we test the prepared- 
ness and arms race hypotheses together? Is there a joint or 
interaction effect among the indices which is not visible in the 
bivariate tables? 

The Indices Combined 

Is the strong observed relationship between arms races and 
crisis escalation affected by the military preparedness of the two 
sides? In other words, is an arms race which is "won" by the 
revisionist more likely to result in escalation than an arms race 
which is "tied" or won by the status quo power? To test this 
intriguing possiblity, I partitioned the bivariate arms race-war 
outcome table using the values of the ratio of military expendi- 
tures index. The two partial tables resulting are displayed as 
Tables 6 and 7.4 

It is clear from these results that the arms race-war outcome 
relationship is not noticeably affected by the military balance at 

4. Summary statistics are not computed for these tables, as some of the cell values are 
too small for these to be meaningful. 
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TABLE 7 
Revisionist Weaker or < 50% Stronger 

Arms Race No Arms Race 

War Outcome 15 2 

No-War Outcome 3 1 

the end of the arms race. In Table 6, the preparedness hypothesis 
predicts war, but only 9 out of 28 cases results in war. Moreover, 
17 out of the 19 incorrect predictions are accounted for by the arms 
race hypothesis, while of the 9 correct predictions made by the 
preparedness hypothesis, 8 were also correctly made by the arms 
race hypothesis. In other words, even if a revisionist makes a 
substantial relative gain prior to a dispute, war is rather unlikely 
(only one chance in three) unless this revisionist gain is made 
during an all-out bilateral arms race. 

Looking at Table 7, that is, those cases in which the prepared- 
ness hypothesis does not predict war, we see 54 correct predic- 
tions out of 71. But here, all but two of the incorrect predictions 
are successfully predicted by the arms race hypothesis, while 
conversely this hypothesis makes only three "errors" not made by 
the preparedness hypothesis. In other words, crises preceded by 
arms races are very likely (p = .88) to end in war, even if the 
revisionist power does not gain any substantial advantage in the 
race. 

A Cautionary Note 

The relationships reported here are unusually strong and 
unambiguous by the standards of social science. Precisely for this 
reason, caution must be used in interpreting them. First, the usual 
disclaimers regarding the data must be entered. Both the universe 
of dispute cases and the military expenditure data were generated 
from preliminary compilations. While it is unlikely that they are 
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wildly incorrect, a replication after final "cleaning" may well 
produce some changes. Even softer and less operational, of course, 
is the distinction between revisionist and status quo powers, for 
which this author is solely responsible. Conceivably, at least part 
of the poor relative showing of the preparedness hypothesis could 
be accounted for by some systematic bias in this coding. Again, 
only replication will settle the matter one way or another. 

Second, these findings do not mean that arms races always lead 
to war, or that the distribution of military capability is in no way 
associated with the onset of war. Here we have concerned 
ourselves only with the factors associated with the escalation of 
conflicts into full-scale war; we have not even considered those 
factors responsible for the origins of conflict in the first place. To 
prove that arms races necessarily lead to war, we would have to 
show that they play a key role in the inititation as well as the 
escalation of conflict, and no attempt has been made to do this. 
Moreover, there are excellent theoretical grounds for believing 
that arms races are not the sole cause of conflict; if this were so, 
then simultaneous military build-ups by friendly powers would 
lead to enmity, and we know this is seldom the case (Gray, 1971). 

On the other side of the coin, the fact that the military balance 
does not appear to affect conflict escalation in the short run does 
not preclude its impact in the long run. Many scientific studies 
(Choucri and North, 1975; Singer, Bremer, and Stuckey, 1972; 
Gochman, 1975; Luterbacher, 1975; Wallace, 1972, 1974) suggest 
quite strongly that over the long term, in conjunction with other 
factors, the distribution of military capability in the system is 
central to the origins of conflict. All that has been demonstrated 
here is that short-term imbalances do not of themselves promote 
conflict escalation. 

But however carefully qualified, the findings reported here are 
significant. When two powers engage in acts of force or threats of 
violence against one another, we must assume their relationship is 
characterized by considerable tension. Yet, in only 3 of 71 cases 
did such acts lead to war when not preceded by an arms race. 
Conversely, when an arms race did precede a significant threat or 
act of violence, war was avoided only 5 out of 28 times. It is 
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difficult, therefore, to avoid the conclusion that, over the 150 
years from Waterloo to Vietnam, arms races are a danger to the 
peace of the international system. 

By contrast, losing the advantage to a revisionist power has 
proven much less dangerous; in only 9 of 26 cases where this 
resulted did war occur, and 8 of those cases were accompanied by 
arms races. In only 2 cases was a status quo power's "loss" without 
an arms race to a revisionist state followed by a crisis which 
escalated to war. 

Policy Implications 

With the ever-growing capabilities of weapons of mass destruc- 
tion, great power strategic policy has of necessity been directed 
more and more toward the prevention of a strategic exchange, 
with correspondingly less emphasis on military victory in the 
classical sense. The question was and remains, however, how best 
to attain this goal? From the very outset, there have been two 
competing views. 

On the one side, the traditionalists argue that peace can only be 
maintained if "we" equal, surpass, or pull level with "them" in 
military capability, and most especially, in strategic nuclear 
capability. This view (certainly the majority view among deci- 
sion makers of both superpowers) stresses of course the potential 
political advantages of superiority, and the corresponding penal- 
ties for inferiority. But its intellectual centerpiece is unquestion- 
ably some formulation of the preparedness doctrine: If we do not 
augment our arsenals, the enemy will be tempted to attack, and 
Armageddon will be upon us. 

On the other side (and usually in the minority) have been those 
who argue that the arms race must be brought under control, and 
eventually reversed by arms control and disarmament measures. 
To some extent, this view results from a simple fear of weapons of 
mass destruction, but at its core is some version of the arms race 
hypothesis. They argue that nuclear weapons are not only danger- 
ous of themselves, but also that the very terror they inspire 
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intensifies the armaments-tension spiral. Unless these weapons 
can be controlled, they will be used, with a new and universal 
holocaust ensuing. 

It is clear that the findings presented here tend to lend support 
to the minority "arms control" position rather than the majority 
"peace through strength" view. In particular, they reinforce with 
hard evidence the fears of those who argue that an intensification 
of the superpower arms competition could lead to a "hair-trigger" 
situation in which a major confrontation would be far more likely 
to result in all-out war. At the same time, they provide evidence 
against those who argue that winning (or at least not losing) the 
arms race is a safe and acceptable substitute for ending it. 

Translated into the current policy context, the message is clear; 
despite the current souring of the international climate, and 
despite the ideological predispositions of those in leadership 
positions, it is vitally important both to avoid the resumption of 
an uncontrolled strategic arms competition and to resume efforts 
to achieve arms control. 

Date of receipt of final manuscript: I I/ 10/ 81. 

(Appendix I begins next page) 
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