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This study explores the extent to which defense spending of the Evropean natlons
of NATO and of the Warsaw Pact since 1950 can be characterized as an
ncllondeac;ll‘on procest Since the fevel of armament cxpenditures in any state is an

3 model is intzoduced that represents the
I{ of b

“normal” growth of defense as
Deviations from these expected levels are then treated as reactions to the poteatial
adversary’s pattern of military spending andfor to the {luctuations of tension in
Eulopc Thc most unpoxlanl nmhngs are (2} the comparatlively low influence of

lon and tensi opposed to that of burcaucratic

momentum, and () the differential impact of the hostile alliance’s armament
expcnd‘:lures and of iension on, sespectively, the NATO nations and the Warsaw Pact
<countries.

Slnoe Lewis Fry Richardson \vro(c his path-breaking piece on “Gener-
alized Foreign Politics” in 1919 ufider the Impression of the First World
War, a tremendous wealth of literatuse on the problems of arms races has
been produced. Arms race models, by now, have become one of the
favorite examples to illustrate the utility of formalized theory construc.
tion In political scicnce. The mathematical tools cmployed in these models
range from wave theory (Smoker, 1966) to systems of difference, or
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dlffcrtntl:\l equations, and from decision and game theoty o the most

ib of Ik ical control theory (Zinnes and

Glllespie, 1974) ’nﬂs pmhfcrmon of arms sace studies has not been

deling afone. The more lmdmomlly oriented

field has experlenced a simut growth of hi: 1 and ]

studies of the arms roce syndrome and its alleged determinants and en‘ecls

(Gray, 1971). The main preoccupation here has been with the cument

strategic arms competition between the United States and the Soviet

Union and the interaction of quantitative and qualitative aspects of this
process (Wohlstetter, 1974a, 1974b).

Compared to this prodigions amount of creative thinking that has gone
into theorizing on and modcllng of arms races, there is an amazlng dearih
of empirical research, which is aggravated by the familiar “two culture™
problem. In the camp of thote who have subscribed to a more “scientific”

pproach to the i ar behavior of nations and/or alliances,
the predomi; lationship b theorists and empiricists scems to
be one of mutual neglect. This in part is due to the virtual absence of
agreement on the meaning of the term *“arms race,” not to speak of the
fack of an operational definition of this widely used concept (see Brown,
1973; Rattinger, 1975). Similarly, we scem 1o be far from agrecing on
what we expect this competition to be sbout: military hardware,
manpower, armament expenditures, military potential, or cven techno-
logical brmklhmughs. Thus, today we arc mll as far away as Richardson
was from such basic knowledge as a h y of arms races,
their particip duration, and which—at least fo the present
author—is just the starting point in the systematic empirical study of arms
races.

Before outlining the scope and proccdurc of this anticle it {s appropriate
to state one important warning agrinst exaggerated expectations. None of
the fundamental issues that have been brielly touched on above will be
resolved in this paper. This in fact will not cven be atterapted. Instead, 1
intend to focus on that variant of arms race modcls that deals with
aggregate military budget data and is predominantly used in empirical
studies because of the ease of access to that kind of data. By a redefinition
of the variables of the model and the additional introduction of
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international tension as an exogenous variable, [ will attempt to push the
hypothesis of reactive military spending to the limits of its explanatory
power in one specific historical instance.

This historical case is the d hibited in Europe by
the countries of NATO and the Warsaw Pact since the carly 1950s. The
United States, even though a major participant in the postwar East-West
arms race, will be excluded for two reasons. First and most important,
there has been considerable and not readily controllable distortion of U.S.
armament expenditures by $wo hot wars, i.c., Korea and Vietnam. Second,
the available time-series data on international tension pertain only to
postwar Europe, The omission of the United States is bound to stir
objections, particularly among readers in the United States itself. it scems
to me, however, that this iction is a ble one as its d
effects are limited.

There is, of course, iderable U.S. p on the European NATO
allies to shate the common defense burden more evenly. As collective-good
theories of alliance defense spending suggest, } , the very p
of the American deterrent is a strong incentive for the West European
nations to withstand that pressure, so that the two influences might be
expected to cancel out. Looking at the GNP shares of defense in East
European countries, onc might suspect that a simifar argument holds for
relations within the Warsaw Pact. It is therefore plausible to expect that
only the explanation of Warsaw Pact spending is going to be affected by
the omission of the United States.

Historical analysis suggests, moreover, that for the Warsaw Pact
satellites the East-West conflict has pred ly been an int
confrontation, particularly so smcc llle Federal Republic of Gclmany had
joined NATO in 1955. Similar d gl of their opp has
been impossible for the EuropeanNATO nations, because America’s
adversary on the global scene at the same time maintains the largest
fraction of the ional power th ing Western Burope. It is
not listic to ive of European NATO as ing toall
of the military efforts of the Warsaw Pact and of the WTO satellites as
responding to the defense preparations of European NATO. Our ability to
account for Soviet military spending, of course, is going to suffer
significantly from the exclusion of the United States.

In applying Richardson-type models to this Europcan armaments race,
h , one a major methodological problem: the annual
armament cxpendltums of both NATO and Warsaw Pact and of their

fes as well as their first differences—corre-
lassical Richard i tend to

sponding to the derivatives in the g
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inctease monotonically over the years from 1950 to 1974, which form the
data base for this study, even after controlling for inflationary effects.
Straightforward application of one of Richardson’s models or of a similar
model would therefore result in highly inflated corrclations between the
{ncrease in the armament expenditures of any state and the lagped

di of the resp pposing military alliance.
It lS 50 long,er innovative to the relevam literatuse to control
tatistically for this growth of armament cxpenditures and
of ar pendi by d ding them lineacly, exponen-

tially, or under even more sophisticated assumptions (Pryor, 1968). It
scems preferable to look for a theoretical solution to this problem, since
the presence of strong time trends in both dependent and independent
varjables seems to point to a third and neglected powerful expl y
variable that we might want to include explicitly into our models.

Such a solution appears to be readily available in applying to defense
budgeting Lindblom's (1959) theory of incremental decision-making,
which has received considerable confirmation in the context of burcau-
cratic budge The followi bscction will therefore introdvce an
incrementalist model that to a large extent for the predomi
griowth pattern of defense spending in Europe. After that, the questions
will be addressed, whether and which states of European NATO or of the
Warsaw Pact deviate randomly from the behavior predicted by that model
and whether and how their dofng so is systematically related to the
military spending of the encmy bloc andfor to the level of international
tension in Europe and its fluctuations.

The models that will be presented thws are not avms race models in a
classical sense, but they are mspxlcd by Richardson’s work as well as by
other studies in the same tralition. The following pasagraphs arc
theotetical in the sense that they derive a set of interrelated and testable
hypotheses from rather generally held notions of the determinants of
defense spending. A more axi ic h is iously not taken
since it seems useful to complement the nbund:mce of analytical studies of
arms races with some results on how their basic assumptions stand up in
the light of empirical evidence. Since I have provided 2 discussion of static
and dynamic cquilibria in the context of arms races elsewhere (Rattinger,
1974), no similar anlyses will be performed hers.
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MODELS

BUREAUCRATIC MOMENTUM AND DEFENSE SPENDING

A number of contending explanations for the amount of resources that
is allocated annually for defense in a specific state are being offered in the
Jiterature, apart from purely reactive arms race hypotheses. They might be
grouped under the headings of theorics of conspiracy (c.g., Barnet, 1969;
Sengh 1972), of rational decision-making (e.g., Novick, 1965), and of
bureaucratic budgeting. Becausc the empirical cvidence is most impressive
concerting the thitd group, and because it also lends itself best to the
construction of a simple model, I will now explore the implications of the

hanisms of b ic budgeting for defense spending.

In applying incrementalist models to the growth of armament expendi-
tures, we assume that the behavior of defense bureaucracies in the

p for funds corresponds to the organizational routine behavior
of other government agencics (Allison, 1974). Spec:ﬁcally, this implies
that—regardiess of the threat posed by the international uts
in the defense budget from one year o the next during the process of

ppropriation in ad ion and legisl have to be avoided by all

means. Like any other burcaucratic apparatus, the military morcover
perceives itsclf compelled to participate *“adequately™ in the growth of
public spending, be it as a result of increases in the Gross National
Product, in the government sharc of GNP, or of increases in both. The
basic problem for any government agency in this process is to arzive at 2
request for funds that is tikely to survive the interaction of competing
claims with appropriation procedures without major modifications. Over-
inflated requests are bound to run into massive cuts; overly modest claims
on the other hand tend to be inferpreted as fow dcmand that justifics
further tightening of the aflocated Fi I projections with
medium-range yowlh rates thus generally havc the highest chance of
passing through the whole process without dramatic changes (Wildavsky,
1964).

These considerations suggest that the request of an agency for funds in
one specific year will be a roughly constant percentage over last year’s
appropriation. This request can be expected to be cut again by a roughly
constant percentage during the proccss of allocation, so that the budget

Imini; i by a g y in any given ycar is expccted
to amount to an approxim:ucly fixed percentage higher than the one in
the previous year. This relationship is formally stated in model 1, where x;
denotes the expected defense budget of any state in t and X, _, stands for
its acrual armament expenditures in t- 1.
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X, =ky X,y It

One might argue that model !, which has received considerable
empirical confirmation for a large number of civil government agencies in
the United States (Davis et al., 1966), might not be readily spplicable to
defense budgeting and/for to list c Without {pating the
empirical findings, 1 should like to arguc, however, that there are
compelling reasons to expect this bureaucratic momentum to be higher in
defense than in nondefense budgeting and higher in soclalist than in
Western countries. I sec two reasons for the first expectation: first, a high
proportion of defensc expenditures are programmed long In advance and
do not lend themselves to budgelary maneuvers on short notice, and

second, the difficultles of p g specific weap progs and the
resulting ﬁnanchl needs from goal deﬂnmons as vague 25 “‘national
security” or “d " As to the I ies of the

Warsaw Pac( countries, It scems reasonable lo suspect that if the time
frames and procedures of their planning devices have any effect on the
steady b ic growth of defe pendi at all, it will be a
reinforcing one (Campbell, 1974).

According to Crecine (1969), major departuzes from the regular growth
of armament cxpcndllures predicted by model 1 have to be expected in
the case of i I crises or hies. External stimuli of this
kind render 2 redistribution of total revenue in favor of defense spending
politically feasible. In extreme cases It will even be possible to expand
overall resources for the military budget by Increasing tax rates or national
debis. This latter kind of reaction to events in the international
environment is not likely to be reversed in the short run. Thus, the

growth of di is likely to be pushed up
intermittently to higher levels of spcnding in very marked and discrete
jumps.

This argument of Crecince's, though extiemely clarifying when com-
pared to previous thinking about defense spending, nzvenhele&s xuffcrs
from its y iction to an alt hing persp on
sufficient conditions for departures from the trend. When—so we have to
ask—does a departure from the i t trend of spending qualify as
important enough to demand close scrutiny of jts causes, and how shall we
g0 about it if such a deviatlon is not associated with one of those dramatic
events in the international arena? Would it not be more reasonable to
consider also the fine tuning of defense spending by conceiving of all
deviations from the level of spending predicted by the b tic model
bsectl will

as worthy of further exp ? The following two
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explore how actlon-reaction hypotheses and hypotheses on the effect of
ional tension on expenditures can be brought to bear on
this explanatory problem.

ACTION-REACTION AND DEFENSE SPENDING

The first step in interpreting the famdliar acti jon hypothesis in
terms of the problem outlined above is a redefinition of the depend
variable. Almost without exceptions, the arms race models to be
encountered in the literature attempt to explain the increase In armaments
(or better, armament expenditures) from one year to the next by mecans of
some combination of independent variables. To avoid the problems that
are associated with this approach and have been mentioned bricfly in the
introduction, we will first explore how the residuals from equation 1 can
be mcaningfully concelved of as the result of a—conscious or uncon-
sclous—process of reactive adj t of defense spending to the military
efforts of an opponent. It scems economical to start with a very
parsimonious model In order not to inflate unnccessasily the number of
varfables. We can arrive at such a simple mode! by conceiving of uny
deviation from the level of military spending predicted from b
factors alone as a reaction toa snmllnr departure from routine behavior on -
the side of opponent.

In our case of two arms race olliances, there s an additional
tequirement, namely, to specify the adversary whose fluctuating armament
expenditures are expected to produce a reaction by a given state. It can be
shown that if each state's annual military outlays in one alliance are largely
governed by a model comparable to equation 1, then this also holds for
the awcple expenditures of the whole alllance. Given this fact, the most

dure is 10 rep the budgetary deviations from the
wend of each state in ﬂne alliance as a reaction toa departure of the other
alliance’s aggregate sp g from iis b tic trend at some previous

point in time. Letting a, dcnole the expected total military budgets of the
hostile alliance in € and A, its actual total budgets in t, we arrive at our
basic reactfon model 2, where ¢y is a sandom error term with mean zero
and finite standard deviation.

Xy — % = Kp(Apy ~ o) +ep )]
where 3. *K3Appg [3)

Model 2 focuses on the one specific instance where all the considera-
tions of “how much is cnough™ are crystallized, i.e., the budgetary
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process. 1t seems hlghly realistic to assume that, in gcneml perceptions of
the ad y as * ding” or *“‘und ding” play a decisive rolc in
how to adjust one’s own defensc ciforts. Thls reacuan pattern should not
be intespreted in any mechanistic sense. On the contrary, the input of the
other side’s dep from its expected behavior is likely either to
strengthen or to weaken the position of those ad ing either
or nccclcmion in their smu spending for military plepau-dncss by
il 8 percep ions of the ad ry as either being up to something
¢ of having ifed himself 1o the status quo, tn that sense,
this model scems to go beyond the black-box approach of most systemic
arms tace models. Crecine’s modet of defense budgeting is olso superior in
that respect; its major weakness is that it restricts the screening process
relating sdjustments in a nation’s defense cxpendituces to the occurrence
of fairly dramatic disturbances n {ts intemational environment. The
present model goes further by partially regarding as the outcome of
reactive fine tuning what the buscaucratic growth model treats as “‘noise.”

Before proceeding to a sccond variant of the basic model, it seems

dvisable to expound one major implick ption of the present version
of an arms race model. This assumption is that all states in Europe
belonging either to NATO or to the Warsaw Pact arc perfectly willing to
abide by their pattern of i I in expenditures,
provided all the states in the hostile alliance—and thus this alliance
itself—do the same. Model 2 views all posttive deviations fmm whzl has to
be expected from sheer b as
moves in quest of the status quo. Onc alliance’s remaining below the
dynamic equilibrium level of spending is cven answered by a step in the
same direction on the other side, so that it is clearly impossible to model
the armament expenditures of a’state or alffance that is trying decidedly to
outpace the opponent. Thus, the basic view taken of the East-West
confrontation in Europe aftes the Sccond World War by model 2
corresponds to the familiar arms race paradox, whete one side in
countering 2 move of the adversary provokes him into countevmicasures
that demand further corrective action, and so on.

Let us now turn to the second variant of the arms race model. It is
derived from the id that the impression on a nation's decision
makers of 2 positive or negative departure from the expected amount of
the hostife alliance’s armament expenditures and thus jts effect on the figst
state's military outlays, might not be independent of the curreat levels of
speading on both sides. This leads to a second model that represents the
proportionate distance of the actual armament expenditures of cach state
in the first alliance from the expected value in a given year as being
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proportional to the proportionate deviation of the actual military speading
of the second alliance from its predicted spending in some previous year:

Ky —x) 1 x = k(A —ad/agitey 14}

INTERNATIONAL TENSION AND DEFENSE SPENDING

In this section, the dependent vari idual ling on arma-
ments-will be the same as above, but the cﬂ'ects of a different
explanatory varfable will be considered. This variable, international
tension, necds no lengthy introduction fo the subject, since the present
treatment does not depart significantly from established, widely shared
bellefs legmdlng l(s hkcly conscqucnccs In spite of the rather meager

on international tension, there is general agreement
within political science thata taut i ional sittation of mutual
hostility, and high expectation of conflict is conducive to an emphasis on
military precautions for security {e.g., Singer, 1958). The political
debate—in Europe even more than in the United States—illustrates this
judgment by stressing a process of det asap dition for i
in force postures and military budgets.

Three models for the effects of tension on military over- or under-
spending will be st forth here. The first model simply views military
overspending of z state as being dependent in a linear fashion on the level
of tension in the international subsystern to which this state belongs. Thus,
for cvery single state in the subsystem there exists a specific level of
tension, T, for which this state’s military budget will %= Jetermined solely
by its ovn b ic and by d fluctuations. If
tension falls below that level, we will expect less than normal spending to
occur, and for values of tension above this level we will predict positive
residual spending. Having T, dcnote tcnsion in ¢, this first tension-arma-
ments model is formalized as follows:

Xo—x =ks(Teq—T)*es B

Again, it is possible to argue that not so much the absolute magnitude
of the difference between actual and expected military budgets will be
affected by the level of international tension, but rather its proportional
magnitude will be. This leads to:

T = x ) x =k Ty - T)+eg 16l
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ln lusloxlcal perlods where fairly high levels of tension are predominant

an i bsy forap d period of ti s

has bccn the case in Europe after World \Var 11-nations might become,
however, more and more insensitive o the absolute level of tension and
tend instead to view changes in this level as the crucial factor. Thus, a
second tensi model interprets the deflection of a state’s
actual defense budget from its expected value in a given year as depending
on the rate of change of international tension in a previous point in ume

wlere increases in tension produce positive, and di
gative, residual spending, as is formalized In cquation 7 nnd its
proporlionate variant equation 8.
X=X =k (Tyy = Ty ) ¥ eq Y|
X~ %) % =kg(Ty g~ Topg)+eg [8)

This last argument leading up to models 7 and 8 can be generalized. If a
historical span of time is characterized by comparatively high levels of
tenslon that, however, exhibit a secular downward trend—and this
description fits the European scene after World War 11 quite well-it does
not seem too far fetched to suppose that besides the absolute level of
tension and its increases or decreases, the rate of change of this change in
tension levels itself is a factor that s taken into account in a state’s
decision on whether to regard the normal projection of its defense
ding as adeq to its perceived ity nceds. So it is quite
slmiﬂufor\wrd to represent distances of actual from expected defense
expenditures in a given year in a third tension-armaments modci-or
proportionate distances in its sccond variant—as depending on the sccond
differences of tension in a previous year, where positive sccond differences
lead to ding and ive second difT to pending

P 8 &4

Xy =% =kg [(Tyi = Tei1) — (Fppg = Ty2)l *e9 19

Xy = x) % =Ky0 [(Tog = Tyuger) — (Triog = Te2)) * 240 [10]

COMBINED MODELS

In favor of combining in one model the effects described scparately in
the action-reaction models and in the teasion-armament models, it might
be argued that, by simul ly idering i ional tension and
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fn ions in the pendi of an opp we approxi-
mate the inputs to actual decision processes on how many resources (o
allocate for defense in a given year much closer than by isolating both
factors. The crucial issue becomes, then, how to construct composite
madels in order (o gain maximum yield from the combination of the two
cexplanatory variables. The obvious solution to this problem is the linear

bination of the independent variables in a multiple regression model.
Remembering that theee tension-armament models have been introduced
with two variants each—on¢ for unweighted and one for proportionate
residual spending—we obtain six bincd models for every state in either
NATO or the Warsaw Pact by adding 2 multiple of the opposing alliance’s
(Ari = 39 to the right-hand sides of equations 5, 7, and 9, and 2
multiple of the oppesing alliance’s (A;_; ~ a;_;)fa,_; to the right-hand
sides of cquations 6, 8, and 10. This will indeed be the procedure in the
case of models 7 through 10.
In the case of equations 5 and 6, however, thete arc a number of
bjections to this approach, the most pl one being th ical in
nature. The linear additive model adequately captures the directional
dependence of a state’s overspending on tension ond the military
expcndﬂures of the opposing alliance. But by treating the cffects of both

p y variablcs as being independent from each other, the linear
regression model feads to some th icalh f Tusions. It
Is entirely possible in this model that the effect ofa consldcmblc upward
departure of an alliance from its predicted Jing is lled out or
cven reversed by low tension leve!s Slmllally counlmmumve is the
implication that with tension levels remaining roughly constant a state is
going 1o react in its spending to a given amount of the other alliance’s
overspending regardless of whether in!em:monnl tension in its subsystem is
fairly high or rather low.

For a remedy, we have to take lhc in
tension levels and the hostile alliance’s departures from its expected
military expenditures into account. Thus, a first combined model can be
written as equation {1 or as 12 in its variant for proportionate residual

spending.

' 1 1

Xp-xe=kyy Ty (A —a ) teyy (133}
Xy —x) ) 2=k Ty (Agj—ag)/ag teg; (12}

Whereas in the nonlinear models 11 and 12 we expect each state to
spend the on defense predicted from the b ic model if
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tension and/or the hostile alliance’s residual atmament cxpenditures are
2er0, in the following models we want this only to happen if the first or
second differences of tension are zero and the opposing alliance sticks to
its expected volume of military outlays. Models 13 to 16 arc therefore
formalized as linear models:

X =% =ki3 (A -0 ) ¥k (T~ Top ) ey [13)
Ke=xd % =k s Ay —ap) vy Ty~ Tyggdvegy  [14)

Xy =X =kyg (A —ag) Hhyg [Ty = Tog) = €Ty — (15}
Typ2) teys

K= x) I x =kyg (A —ag) fagg thag UTej— Tegu) - [16]
(Tejy — Tyjadl +egg

Before proceeding to outline briefly the measurement procedures used
in this study, it might seem useful to mention at least some expectations
on the likely pattern of relative confirmation of all the models that have
been presented so far. For the impression of any departuce of an alliance
from normal armament expenditures on the states in a rival alliance, the
current level of spending is probably a crucial factor. Thereforc we will
expect model 4 to be superior to model 2, and all versions of the
tension-armament models and the combined models that account for
proportionate over- or undesspending to be superior to their respective
unweighted counterparts. To'arrive at a similar judgment on the face
validity of the treatment of ‘the role of tension and its fluctuations in
models 5 through 16 is less straightforward, From the p pation of
the political debate and of public opinion in Europe with changes in
tension, one might guess, however, that the decision process on the
allocation of resources to defense is most likely to cxhibit highest
sensitivity to changes in tension levels, so that models 8 and 14 would have
10 be named as first choices,

MEASUREMENT

ARMAMENT EXPENDITURES

A di data in U.S. dollars for the twelve
Eumpc:m NATO countries (excluding Iceland) and for the seven members
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of the Warsaw Pact for 1950 through 1974 wese collected from the various
editions of the SIPRI yearbooks. France was treated as a member of
NATO for the whole period, which is probably not 100 unrealistic in that
its decision makers perceive conflict with the Warsaw Pact as the single
most likely contingency and that its military preparations aimost certainly
play quitc some part in Warsaw Pact calculations. For Bulgaria, Czech-

» the German D ic Republic, Hungary, and Rumania data
for some of the carlier years (all 1959 or carlier) are missing. Since the
SIPRI ycarbooks are not extremely explicit on how their data were arrived
at, no attempt was made to fill these gaps in the data base.

At this point it should be stressed that using military expenditures to
assess empirically the performance of the previously introduced models in
no wuy implies a problem of indicator vatidity, as is so often the case with
arms race studics. Since the whole theoretical framework has been cast in
terms of defense spending, the only ption aboul the data is onc of an
acceptable degree of reliability. This fact in itself might be interpreted as
an advantage over quite a substantial proportion of the arms race
literatvre, where theories are often formulated in terms of “armaments,”
“capabilities,” “military power” and so forth, but empirical research
almost invariably fails back on milltary expenditures as a solution to the
problem of measurenient.

INTERNATIONAL TENSION

In most studics dealing with international tension this variable s
defined as the probability which the actors in an international subsystem
assign to the occurrence of manifest conflict within their subsystem. Use
in this article does not differ from this ptedominant notion. Since the

tension data used here have ived iption in the li \
a very brief introduction Into their’ modifc:mon for the present purpose
must suffice. In a research project at the Swedish Institute of International

Affairs (Goldmann, 1973, 1974), articulations of forcign policy elites in
the European NATO countries and in the countries of the Warsaw Pact
were 1ated according to their content of conflict expectation between the
two blocs. The universe of articulations was taken from newspapers and
other open sources, and no distinction was made whether a given
statement had been intended for external or internal consumption. Rating
was confined to four categorics: no, low, or high conflict expectation, and
articulations not pertaining to the relationship between the two alliances.
All in-all, data were collected far the years from 1946 to 1970. Whethes
their interpretation as East-West tension is entirely meaningful before the
inauguration of NATO and the Warsaw Pact is irrelevant for this article,
singe its analysis starts only with 1950,
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Whereas in the literary output from the project at the Swedish Institute
tension is d by coeffici of imbal: in which high conflict
expeciation is offset by low expectation of conflict, an cven simpler
indicator for intcenational tension is employed here. This is done by
compuling the annual proportion of afl articulations that express high
expectation of conflict between the two blocs to the overall number of
articulati ferring to the relationship b the two alliances. Thus,
tension is measured on a scale that ranges from O for no teasion to 100 for
maximum tension. Its values do not pertain to either alliance alone, but
only to the desed couple of European NATO and the Warsaw Pact.

The main disad ge of fng | | tension from observed
verbal behavior alone and without any reference to the perceptions of the
partics involved is obvi Since elite articulations on foreign policy are

highly instrumental in character, and are certainly perceived as being so by
potential adversarics, one should be very carcful about infersing actual
perceptions of tension from tension levels derived from the Swedish
Institute’s data. Nevertheless, it seems reasonable to suppose that the
amount of conflict expectation that is verbally referred to throughout the

bsy is not quite fated to what both sides belicve the likelihood
of actual conflict to be. Thus, even though one in the long run might want
to explain armament expenditures and their fluctuations by perceptual
variables, for the time being the introduction of international tension-as
measured here—into the explanation of mititary over- or underspending in
Europe can be expected to reduce uncxplained variance by a significant
proportion.

PRELIMINARY EMPIRICAL RESULTS
Y
THE MOMENTUM OF DEFENSE SPENDING

As a first step in the data analysis the defense expenditures of all states
and alliances were d on their di in the
previous year to obtain estimates of Ky and k 3 for each state and the two
blocs. Values of R for these regressions ase given in the second column of
Table 1. As they have been derived fiom time series with different length,
these values are not in all cases directly comparable from one country to
another. They all are, however, highly significanl.

Since the residuals from the regressions of X, on X,y and of A, on
Ay_y are to be used as dependent and indep iables in the
subscquent paragraphs, it is lmportant to nscemm that the assumptions
made in these regressions have not been grossly viotated. Unfortunately
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the dard tests are inapplicable, but there secms to be no problem with
the ption of h dasticity. Correlating the absolute values of the
sestduals with time does not yleld sxgniﬁcanl findings for any state or
altfance.

Concerning the ab: of aut lation, h , the situation is
not that clear. Durbin-Watson ratios are not significant for any state ot
alliance, hul-—xlrlclly speaking—the classical Durbin- Wmon test s nol

ticable to that are ot in
(chnu, 1971) The autocorrelation cocfficient, however, does not
exceed .15 for uny state or alliance. Even though residuals from ordinary

least-squares (OLS) regression lead to underesti of the true
autocorrelation coefficient (Hibbs, 1974), il scems to be safe to proceed
on the ption that Jation in residual defense spending Is not

much of a problem,

The real difficulty with using ordinary least-squares (OLS) regresslon,
however, lies in the fact that the OLS estimates of the vatues of k| and k;
exhibit all the desirable properties of OLS esti only asymp
since they are dersived from autoreg i i (chmn.
1971). That the subscquent analyses arc nevenhclm pcrfo:med on the
OLS residuals can only be justified by the exploratory character of the
present enterprise. Once we wanted to proceed to a complete estimation
of models 2 and 4 through 16 we would definitcly want to switch to
generalized [feast-squares (GLS) regression. For the present purpose,
however, the low dcyee of :utocorrclauon docs not justify the computa-
tional efforts involved in GLS imation of the t) ds of I
that result from introducing llme Jags from zero to ten years into models 2
and 4 through 16.

As a first empirical finding we can state that the regular annual growth
of defense spending predicted by the.model of bureaucratic budgeting is
indeed exhibited in a rematkably strong fashion by the data for the
individual ics of European NATO and the Warsaw Pact. Thus, the
suspicion is strengthened that the factors which for most bureaucratic
machineries produce almost incessant increases in the vofume of resources
administered by them are at work in the realm of military spending too.
Comparisons between the two blocs should not be based on the analysis of
their aggregate spending in the last two rows of Table 1, but rather on the
findings for their individual nations. It should be mentioncd here that the
previous speculation about the reinforcing role of planning instruments in
centrally planncd economics is not quite born out by the data, That the
values of R2 are generally higher for the countrics of the WTO is probably
a statistical artifact due to the absence of data for some of these countiles
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in the 1950s. Another caveat is in order here: with the very low level of
armament expenditures in Luxembourg, the findings for this country, too,
should be viewed with caution since most of the adjustments in her
amount of military spending are heavily distorted by r ling to millions
of constant U.S. dotlars in the SIPRI data.

In the case of NATO it is apparent that the states with the fargest
military budgets deviale strongest from the bureaucratic trend. Great
Britain and France as well as the Federal Republic of Germany rank below
most of their European allies in NATO as far as the strength of the
momentum in their defense spending is 1. B of the leading
role these nations play in Western Europe one might suspect that this is
due to 3 greater degree of reactivity in their military efforts toward the
armaments of the Warsaw Pact.

REACTION PATTERNS IN DEFENSE SPENDING
Before p fing to ize the findings on reactive oves. or

underspending on defense from Table I, | must add a short metliodo-
logical note. In Table 1 under the heading “reaction,” values of R2
measuring the extent to which residual defense spending of a given state
can be explained by that of the hostile alliance arc given. These values
were not arrived at by correlating (proportionate) residual spending of
each statc with that of the hostile alliance, since this would have been
equivalent to applying OLS regression to the 1 forms of equatl

2 and 4. Instead, the reduced forms of equations 2 and 4 were derived and
estimated by OLS varying the lag of reaction from zero to ten years, The
best fitting model for each country was then selected using the Fratioasa
criterion, since the number of cases decreases with increasing length of the
time lag. it should be noted, inci&{cnlnlly, that multicollinearity did not
pose an additional problem, b for all fes, for which a best
filting model could be identified at all, all coefficients of that model
(except for the constant) were significant at the .05 level.

In a next step, dep from the b ic trend could be
predicted for cach country from the best fitting reduced form of the
action-reaction models 2 and 4. Together with the observed residuals from
the trend model, these predictions altow the computation of the R2s that
are presented in Table 1. Because of the uncqual number of cases their
significance levels are again more appropriate for comparisons across
countries than their absolute values. Analysis of residuals again had to be
confined to computing autocorrclation coefficients, which generally
turned out to be mther low (below .18). Coefficients are not presented
here either for the reduced or for the structural forms of all models, since,
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steictly speaking, OLS regression is not quite the appropriate technique to
estimate the reduced forms of the action-reaction models, which are again
autoregressive,

This implies that our results arc preliminary in the sense that the R2s
and their significance levels in Table 1 enable us tentatively to decide
whether or not a given state 1eacts to an opponent’s military over- or
underspending, to tension, or to both. They also give some information on
how sensitive 2 given natfon is to those factors when compared to another
country. This information is, however, clearly inappropriate to compare
the effects of Ivity on the defe pending of the smes in Europc to
those of b ic Thereft di
coefficients (B) for the reduccd forms of all bcst fitting modelx were

1; they are incd in Table 2. As their unweighted counter-
parts are ncither efficient nof consistent estimates, they should be taken as
indicating only orders of magnitude. Thus, if one wants to compare the
sensitivity of different states to the fluctuations of the hostile allfance’s
military expenditures, the information from Table I is suffictent. If,
1 , some jnf on the diff fal impact of the opponent’s
spending and of own bureaucratic momentum on tie behavior of a state is
desired, Table 2 is to be consulted.
© At this point it should be stressed that the way in which the
standardized regression coefficients in Table 2 were arrived at makes the
argument sbout the weighting of the role of reactivity against that of
burcaucratic momentum much Icss plausible. In the derivation of the

A ion models th ical priority was given 10 the momentum

P but in the csti of the reduced forms of these models

both explanatory vatiables were inttoduced simultancously and not ina

slepwisc fashion This does not preclude |he posslblllly that the trend-like

arc the out but the

rcsulls in Table 2 present the best effon possible wl(h the present
approach to disentangle those effects.

The results presented in Tables | and 2 can be taken to Indicate that
action-reaction processes play a more than ncgligible role in the fluctua-
tions of military expenditures in most European countries. Since there is
no high-Jevel cootdination of overall NATO armament expenditurcs
linking them 10 aggregate spending of the WTO and vice versa, compar-
fsons between the two blocs should proceed from the findings for their
individual naﬁons nnd rot from the ana\ysis of thelr aggregate spcndmg
The role of ¢ ly scems 0 be ly ger for the states of
NATO than for lhose of the Warsaw Pacl for which in fact we would
expect higher values of R2 on account of the lower degrees of freedom.
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TABLE 2

S ized Regr Cocflicients (8) for Best Fitting Models
Action-Reaction Tenxion-Armament
Models Models Combined Models
Residucl defense
Residual defense Residual defense spending
spending of o) other ellionce
Trend  other elliance Trend  Temsion Trend  other alliance Tension by Tension

Country

Belkgium ko J7 - - 30 14 - 06 -~
Denmark 96 09 - - 95 - - B!

France 90 2 - - 81 19 03 -~

West Germany - - - - - - - -

Greeee 95 01 - - - 95 - - 09

laty .98 02 96 .08 95 - - 09
Luxembourg K33 Jas - - 1.00 56 S3 -
Holland - - - - 83 - - 21
Norway 94 14 96 A1 90 - - .16
Portugal - - - - - - - -
Turkey - - - - - - - -
Britatn 36 A4 - - 84 - - 0
Bulgaria - - 97 .20 94 33 14 -~
Caechoslovakia 9% 18 92 .16 9 26 A5 ~

Eaut Germany - - - - - - - -~
Hungaty - - - - 94 - - 24

Poland 99 02 99 02 98 - 03
Rumania .98 .01 9 10 93 02 11 ~

USSR - - 9 A2 4 - - 05
European NATO 95 10 95 10 92 - - 14

wTO .96 .03 94 14 94 - - BRI
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The lower reactivity of the WTO nations is particularly evident from the
figures in Table 2. It should be d, h , that the ab of a
sigaificant finding for the Soviet Union 1sprobnbly duc 10 the exclusion of
the United States from the am\lysqs

For the ini idual c ies, | , some
propositions emerge. W(hone exceptionin um case of Great Britain, model
4 proves to be superior to model 2, which leads to the conclusion that
proportionate over- or underspending tends to be a more salient and
sensitive feature in armament dynamics than does absolute residual
spending. Secandly, the time lag of the reaction to the spending pattern of
the hostile alliance in no case exceeds 4 years. For all countries there isa
sharp decliné in the goodness of it of models involving lags of morc than 4
years. The average lag in all best fitting models ylelding significant results
is 2.6 years, This fairly high magnitude is probably due to the fact that
military expenditures in a given year usually are the ovtcome of decisions
taken some time in ad in which jderatian is given 1o the enemy’s
armament expenditures of | or 2 years ago, since his more recent behavior
cannot yet be reatistically assessed.

A third aotewarthy point is that France and Britain—countrics for
which bureaucratic momentum has been compasatively low-indeed
exhibit the strongest degrec of reactivity in their militasy spending, as is
most clearly seen by comparing the cffect of their own previous speading
to that of residual spending of the Warsaw Pact in Table 2. The maverick
role of France in the Western alliance has certainly been conducive to
higher reactivity than is displayed by countrics that rely more openly on
superpower protection. The most important deviant case, however, is that
of Great Britain, which is the only, n:mon in Europc for which the level of
defense spending is more d ined by p than by
burcaucratic momentum. It should not be overlooked, though, that only
sbout 75% of the overall variance in Brilish defense expenditures are
accounted for by both explanatory variables. Since there ate no clc:rly
discernible systematic patteras in Britain’s lained residual
we are Jed to conclude—from the point of view of our models-that
Britain's di in the p period have been more
random than that of :my other Eumpean nation. It is not within the
timited scope of this paper to develop altemnative models for the British
case.

TENSION AND DETENTE IN EUROPE

The results on the role of intecnational tension in Europe were derived
in a way analogous to that described above in the context of action-
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reaction models. There is, however, the additional problem of some
multicollinearity between the lagged expenditures of most states—which
exhibit a sccular upward trend—and tension levels—which decrease over
the years. We would therefore expect absolute tension levels to fare rather
poorly as predictors when compared to first or second differences of
tension. Again, autocorrclation of residuals seems to be negligible in the
few instances where significant results can be reported.

The most striking finding on the !ensxc models 5 throug
10 is the ab of any signifi ionship b tension in
Europe, changes in tension, or changes in the rate of change of tension on
the one hand and the deviation of most Evropean NATO countries from
their expected levels of military outlays on the other. The only exceptions
are Norway and ltaly. For the Warsaw Pact, however, only Hungary and
the German Democratic Republic do not react significantly to tension in
Europe and its fluctuations. Together with the findings on action-reaction,
this suggests that the nations in the Warsaw Pact are more sensitive o
tension in Europe than to the armament cxpenditures of the European
NATO allies, whereas the states in the latter alliance are primarily
concerned with the military efforts of their potential adversaries and
largely insensitive to tension. One possible explanation for this discrepancy
between the (wo blocs will be offered below.

It should be ioned, in addition, that wi there is a significant
reaction to tension levels and their fluctuations at all, it is again most
marked in proportionate deviations from routine defense spending.
Morcover, changes in the level of tension appear to be superior to absolute
fevels of tension (as expected?) or their second differences as predictors of
residual defense spending on the part of those nations which exhibit some

sensitivity to detente in Europe. In o case is the response to the progress
or stagnation of detente delayed fot more than three years, the mean lag
being two ycars. That the Jag in the response to tension is shorter than that
of the reaction to the other side’s spending docs not come as a complele
surprise, since the predominant international climate lends itself to more

Bt P

COMBINED MODELS

All analyses for the combined models were performed in complete
anatogy to the previously described procedures. Multicollinearity of
explanatory variables is of no importance here because absolule tension
levels arc imbedded in interactive terms in the nonlincar models 11 and 12,
We therefore expect—and indeed observe—a revival of absolute tension
Jevels as predictors of over- or underspending on defense. Autocorrelation
coefficients for the OLS residuals from the reduced forms of all bined
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models are generally very low, so that the values of R2 for the combined
models in Table | can agin be supposed not to be too seriously inflated.
A further complication is introduced into the interpretation of the results
concerning the combined models by the fuct that the number of
independent variables and thus the degrees of frcedom vary between
models 1 and 12 on the one hand and models 13 through 16 on the
other. M , two independ bles have to be lagged so that the
degrees of frecdom can be considerably smaller for one country than for
another, It is therefore Important to look at significance levels and the
values of R2 as well as at maximum lags when comparing between models
and between countrics.

With only the exception of the Sovict Union, the combined models 11
through 16 yield significant findings for all states that in the fine tuning of
their defensc spending respond cither to over- or underspending of the
hostile altiance or to the progress of detente in Europe of to both. This
finding is nontrivial only for those countries for which the nonlincar
model 12 gives the best fit. As has to be expected, the values of R? are
genesally higher for the combined models than for the models isofating the
explanatory variables, but sigaificance levels tend to remain the same. For
three nations, Belglum, France, and Czechoslovakia, the significance of the
best fitting combined model is even below that of the simple action-
reaction model due to reduced degrees of frecdom.

The only exception to (his pattetn is Great Britain, for which the fit of
the combined model 12 is more significant than that of modcl 2. A close
fook reveals that this increase in significance in spite of an only slightly
higher R2 is produced by the smaller fag of Britaln's response to WTO
armament expenditures in the .combined model. This result underlines
Britain's somewhat eccentric pogition in the overult plcture of European
defense spending. Britain is the only counltry for which the view expressed
in the combined models, i.e., that action-zcaction pracesses in Europe are
to some extent modified and controlied by tension levels, receives
some—although not very impressive—confirmation.

For all the other European nations, iowever, no additional explanatory
benefit is derived from the combined models. To pursue theis approach
further is therefore at the present time not very reasonablc. This does not
imply that the introduction of additional cxogenous variables into
:n:llon mcuon models should not be attempted. We can stale rather

ly, | , that international tension--as d here—is not
2 very promising candldale for that role in the European context.
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CONCLUSION

The purpese of this concluding scction is to summarize and discuss
briefly somc of the findings on the relative importance of hostile
ar detente, and b ic expansion in the defensc spending
of Eutopean nations and to point to some arcas of interest for future
research. The empirical results can be summarized as follows:

(1) Except for Britain, bureaucratic momentum is the single most important
determinant of defense spending in European NATO states and in the WTO
nations.

2) 8 poscd on this reaction p ase which
nc genesally stronger in NATO nations. ance and especiatly Britain react
most heavily to the military spending of the Warsaw Pact.

(3) Tension in Ewrope is unrelated to NATO defense spending. There is some
sensitivity to tension in Warsaw Pact defensc budgets.

(4) Combining the effects of reactivity and of tension in joint models does not
enhance our ability to account for asmament expenditures in Europe.

1 should like to supplement this simplified summary by some
qualifications: the models that have been presented are not arms race
models in a classical sense, but they emb the ption of reacti
basic to all arms race theorizing. This assumption is refined by taking mto
account the further assumptions that, for all we know, there is some kind
of normal expansion of defense efforts and that reactivity—if it manifests
itself at all-should manifest itself in deflections from what would be
normal. This approach is obviously open to the objection that the regulor
growth of military efforts and cven the mere existence of a defense

establishment themselves might be reactions to the behavior of an
adversary, so that it tended to bcht(‘la the effect of reaction processes and
to cxaggerate that of domestic and institutional factors. Naturally, a
similar argument might be proposcd on the relative importance of detente
in Europe being underestimated by the present approach.

To my mind, however, the differential cffects of tension and hostile
armaments on NATO and Warsaw Pact are more important than their
overall low infl on defense spending when compared to that of
bureaucratic momentum. Whereas most European NATO allies .cxhibi(
move reactivity in their defense spending than the nations of the Warsaw
Puct, they are almost without exception insensitive to tension in Europe.
Contrasted with the significant sensitivity of most states of the Warsaw
Pact to tension and with the frequency with which the importance of
detente is stressed in West European politics and media as 2 precequisite
for arms control, expansion of trade, human improvements, and a number
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of other beneficial developments in Europe, this finding is really amazing.
Onc possible explanation might be that the extraordinary org:mizauonal
complexity of high-level decisi king in West E

prevents perceptions of detente, which are widely hcld in lhc polillcal

arena, from entering the arena of decisions on for
defense which are left to the “experts.” The political supremacy of the
C ist party has possibly p d a similar division of the two

arenas in the countries of the Warsaw Pact.

Another observation leads us further into the field of suggestions for
future research. All in all, there arc six states for which not a single mode!
yiclds significant results: Portugal, Holland, Turkey, Hungary, and both
Germanies. Portugal’s involvement in the European (heater has been
marginal throughout the whole period studied if compared with her
colonial engagements, but how about the other five nations? It might well
be worthwhile looking into what has caused these states 1o depart from
their expected behavior, or why maybe they deviated only randomly from
it.

In conclusion, some of the topics for future research along the lines of
this study should be outlined:

(1) From a methodological point of view, lyzing the data by
least-squarcs fon and imation of oll models for aff
countries desesve h&hcs( pnmi(y. ln that context, ll might be worthwhile lo
look into the p of d lag andfor asy
response models After complete cstimation the models presented here could
be used for lictive and for sh nge predictive purposes.

(2) The effects of armament expenditures of the United States on the countries
of the Warsaw Pact, notably the Soviet Union, should be studicd.

(3) One might want 1o see whether some countries of the Warsaw Pact—cspecially
the German Democratic Repubfic, Poland, and Czechoslovakia—do mainly
react to the defense efforts of the Federal Republic of Germany.

(4) The present economic crunch in Western Curope might influence what we
would expect as normal defense spending, 0 that ane should look out for
indications of changes in the general trends of armament expenditures, mavbe
toward logistic growth curves.

{5) Tension Jeads—for some states-t ing. but ing might also
increase tension. 1t would be Imcn:slmg to perform resc:nch on this hatter
chain of causality with an eye to introduce it eventually into the models.

{6) Cettainly the most ambitious project would be 3 large-scale cotlection of
tension data in order to compare the powers of the models over a number of
historical instances.
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