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There is now a consderable Inteeature devoted to estimatng models which explain military expenditure.
In this paper, we present some estimates for France, that are used to cxamune 1Wo imponant general
1ssuss, The firs1 issue is that quite different empirical rosults ¢an be obtained depending on which meusure
of military expenditure is used in the analysss. Hers 2 consistent dynamic system is used to provide a
framework to analyse the differences between hc relationships explaining four measures of malitary
expenditure. The sccond 350¢ &5 that we would expect the relationships to change with major changes in
strategy. In the case of France, there are three obvious changes in strategic posture: withdrawal from the
colonies afler 4 seews of expensive colonial wars; the docon 1o acquire an independent nuclear capability;
and ¢ Gaulle's withdrawal from NATO's integrated military command i 1966, We examine the impact
of ¢ach on the different measures.
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INTRODUCTION

There is now a considerable hiterature devoted to estimating models which explain
military expenditure. For a brief review of this literature seec Smith (1989). In this
paper, we present some estimates for France, that we use to illustrate two important
issues that anise in studies of military expenditure. The first issue is that there are a
number of different ways that military expenditure can be defined, and quite different
results can be obtained depending on which measure is used. For France the national
figure for military expenditure, which corresponds to the budget of the Ministry of
Defence, is substantially lower than the figure on NATO definitions which is normally
used in international analysis. Different estimates will be obtained depending on
which measure is used. In addition. within the total budget, current expenditures on
wages, salaries, etc. are likely to behave rather differently from capital expenditures
for the procurement of equipment. In this paper, we use a consistent dynamic system,
which provides 2 framework to analyse the relationship between the results obtained
using different measures.,

The second issue is that we would expect the relationship determining military
expenditure to change with major changes in strategy. In the case of France, there
are three obvious changes in strategic posture: withdrawal from the colonies after a
series of expensive colonial wars; the decision to acquire an independent nuclear
capability; and de Gaulle’s withdrawl from NATO's integrated military command
in 1966 and removal of NATO headquarters from France. Although for brevity we
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shall refer to France's withdrawal from NATO., in fact France remained a member
of the Alliance, albeit 4 more distant and independent one. After France's withdrawal
from the integrated military command, NATO changed its strategy from massive
retaliation to flexibie response. Murdoch and Sandler { 1984) suggest that this change
also shifted the relationship between the military expenditures of the NATO allies,
including France. We therefore wish to examine whether these shifts in strategy are
reflected in shifts in the regression coeflicients of models of military expenditure.
Section 1 describes the data and provides a brief review of the histonical evolution
of French military expenditures. Section 2 explains the general methodology that wiil
be adopted. Section 3 examines the effect of withdrawing from NATO. Section 4

cxamines the effect of the nuclear programme, and Section 5 c¢ontains some
conclusions.

1. DATA AND HISTORY

Any analysis of the evolution of military expenditures faces problems of definition.
Whether particular activities should be treated as civil or military is not always
obvious, and the data will vary depending on the source of the information, the
degree of secrecy attached 1o particular activities, and the accounting conventions
used. These problems are particularly severe in the case of France,

The main data scries that we shall use are: Ministry of Defence (MOD) nucicar

military budget and although it is part of the Ministry of Defence it is primarily a
para-military police force and is excluded from the NATO definition of military
cxpenditure. Both the NATO and budget measures face the difficulty that conscription
complicates the measurement of the real cost of the military efforts, though neither



adjust for it. Conscripts cost about half as much as professional soldiers, and also
substitute for civilian personnel in the Ministry of Defence. An analysis of the impact
of conscription ¢an be found in Smith er al. (1987).

For the purpose of our analysis we shall work with cach of the figures expressed as a
share of GDP. This has the advantage that it corrects for inflation and income
growth, is likely to reduce heteroskedasticity, and allows companson between
countries. Shares of military expenditure are often also taken as indications of
commitment or intentions and play an rmportant role in burden sharing debates.

Thus our measures are:

SN = MOD nuclear equipment expenditures;

SK = MOD capital expenditures including nuciear,
SC = MOD current expenditures;

SD = MOD budget, SD=SC + SK;

SO = ofi-budget military expenditures;

55 =The SIPRI-NATO total, SS=S8D 4 §O;

all expressed as percentages of GDP.

The component SO represents the net eflect of @ number of expenditures whose
military nature and strategic usefulness are controversial and whose measurement is
2 matter of mterpretation.

Figure 1 plots the capital, SK, the budget, SD, and the SIPRI, SS, figures for
expenditures over the period 1949-1987. The main fcatures are very obvious: the
volatility in the 1950s, followed by a strong downward trend, then relative stability
from the mid 1960s. Thus the period 1950-1987 can be divided into two broad phases.
Up to 1966 the strategic environment was dominant by colonial wars, membership
of NATO, and initial development of the Force de Frappe, The period after 1966
was a more stable period, as France established a defence policy oriented to
independence and autonomy. Over this period, France spent a lower proportion of
GDP on defence than either the UK or the US, and while the broad downward
trend is shared by the three countries, the French share tends to show less variation
than the US and UK after 1966. Humm (1987) contains a detailed comparison of
UK and French expenditures.

The detailed pattern was the outcome of a variety of factors. The war in Indo-China
was important at the beginning of the 1950s, before the withdrawal after the defeat
at Dien Bien Phu in 1953. The events of 1956—Hungary, Suez, and the real beginning
of the war in Algeria—had a major impact. Subsequently, the war in Algena absorbhed
resources of labour capital and energy to the extent that in 1958 a large part of the
military expenditure was directed at North Afnica. The acquisition of power by
General de Gaulic in 1958 was followed by a progressive reduction in the defence
cffort and an improvement in the economic siteation. This withdrawal also released
resources which allowed France to acquire an independent nuclear capability without
putting too much strain on the economy. Between 1964 and 1969, equipping the
armed forces took priority, with capital expenditures accounting for half the military
budget. In particular, nuclear expenditures moved from 9% of procurement spending
to 52% m 1967. The French procurement process is described in Kolodze) (1987).

The withdrawal from NATO’s integrated military command in 1966 and the
changed relationship with the US, marked a break in the military and poiitical
strategy of France. In the earlier period French military expenditures were determined
by factors over which France had relatively little control: membership of NATO,
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and colomal wars in Tndo-China and Algeria. In the later period, France emphasised
mdependence and Autonomy relative to allies and only conducted very limited external

ilitary mterventions- thosc in Zaire and Chad were not very expensive. The period
after 1966 _is marked by great stability in military expenditures produced partly by



FRENCH MILITARY EXPENDITURE

2.5

2.0+

.... S‘
1.0- 2 x

- -
..................
N
I s

0.0

60 62 64 66 68 70 72 74 76 78 80 82 84 86

|—SK SN|

2. METHODOLOGY

The general theoretical framework adopted in the literature concerned with modelling
military expenditures suggests that the various measures of the share of French
military expenditure in GDP will respond to other countries military expenditure.
The response to the military expenditure of 2 potential adversary, such as the USSR,
is likely to be positive. The response to “allies™ such as the USA is more problematical.
It may be negative, representing free-riding and dependence. or it may be positive,
imitative, taking US spending as a signal. In addition to these spillovers from other
countries military expenditures, economic and political factors may also influence
the defence budgets,

In order to distinguish the differential effects of the various potential influences on
the various components of the defence budget, we need to estimate a consistent
system relating the equations for each of the measures. Suppose we denote the vector
of exogenous variables, such as other countries military expenditures 2nd economic
miluences, by X,, then the system we estimate will have the form:

SK,=X.B: + &
SC, - xxﬂt + &,
SD =X, B+ 2, with B,=8,+8,;
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50, =X, B0 + &,
Ssl:'&ﬂx+cd with ﬂtgﬁd'i'ﬂO'

mduce exact multicollinearity,

3. THE RESULTS

"gencral. to specific” modelling approach on UK data, and then applied to French

ASS, = pASA, —y(SS,_, - 57 ),
with
5P =5SR, ~a;
or

ASS,’G}"*‘ﬁASA,—)'ZF,_I.
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where ZF =SS — SR. y is an adjustment coefficient: it measures the proportion of
the difference between the actual and desired level that is removed in cach year. The
cquation can also be wntten in levels as:

SS,=oy + BASA, +(1 —7)SS,-; + 1SR, . ;.

which can be interpreted as indicating that a small valpe of 7. slow adjustment,
implies considerable inertia, a Jarge effect of previous spending on current spending.

Although economic variables do not appear explicitly in this equation, the use of
shares of GDP implies that the clasticitics of mihtary expenditures with respect to
prices and income are equal to unity.

To adapt this model for our purposes, we need to allow for feedback between the
different components of military expenditure; thus the lagged values of current and
capital expenditure, SC, -, and SK,_, were also induded. The ZF,_, term allows for
feedback from the NATO measure. As the model stands US expenditure has no long
run effect on French expenditure, since this was not significant in the original equation
for 5. But this may not be true for the other measures, and to allow for a long run
effect, the lagged share of military expenditure in the US, SA4,_, was added. In
addition, since the long-run effect of US spending should differ between the periods
when France was and was pot 2 member of NATO, this coeflicient was allowed to
shift after 1966. Thus the model used for each of the 5 components is:

AS~,=30 - ﬁlASAI+ BZSAI"I + ﬂ:D'SA,_, - ﬂ4ZF -l - ﬁssc -1 + ﬁ@SK,-,

where D is 2 dummy variable which equals 0 for 1950 to 1966, and 1 for 1967-1987.
The use of both SA,_, and D-SA,_, is just an econometric device to allow the long
run coeflicient of US military expenditure to change.

The results are given in Table 1, which also includes some further test statistics,
which will be discussed below. The most obvious feature of Table 1 is the diffcrences
between the equations for the various measures. Whereas for most of the measures
there is a reasonable degree of explanation, between 60 and 80 per cent of the variance
explained, in the case of SO, the difference between the defence budget and the NATO
measure, there is virtually zero explanation. This series does not respond to strategic
influences, which is not surprising, given that it is dominated by pensions.

Except for SO, all the senes respond significantly to the change in the share of
military expenditure in the US. A onc per cent increase in the US share causes capital
expenditures 1o increase as a share of GDP by 0.164%, current expenditures by
0.201%: and the total budget by the sum of these 0.365%. This captures the short-run,
impact effect of US spending. In the long run military capital expenditures respond
significantly to the level of the US share, whereas current expenditures respond to
the Soviet share through the error-correction term (ZF = S5 — SR). Thus while the
total budget responds significantly to both US and Soviet expenditures, the channel
by which they influence it is quite different.

The adjustment speeds, which are measured by the coefficients of the lagged

t variables suggest that capital expenditures adjust very rapidly or show
relatively little inertia and current expenditures, subject to more incrtia, adjust very
slowly. If the inertia arose from burcaucratic factors operating on the defence budget
as a whole, these two variables would have had coefficients of equal size, but this
is clearly rejected, indicating the importance of disaggregating the budget into its
components. Since capital expenditures usually have to be planned well in advance
it may scem surprising that they show rapid adjustment. Bul although they are
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Table 1 Error correction model

1950 -7 ASK ASC ASD ASO ASS
C(x100) -0.53 -147 —210% -020 -2.20
{0.79) (2.20) (2.33) (023) 219
ASA 0.164 0.201 0.365 —(.059 0.307
4.09) (4.99) (7.05) (£.10) (5.06)
ZF(—1) —0.049 ~0.168 —-0.217 ~0.007 ~0.224
0,79) 2.71) (273) {0.09) 241}
SC(=1) 0025 0.130 0.108 0045 0.150
0.27) (1.43) {0.90) (0.35) (1.10)
SK{-1) -~ 0683 —0.113 ~0.796 0.3717 —-0419
4.41) {0.73) {3.99) (1.85) (1.80)
SA1-1) 0.187 —-0.014 0.153 —0.09s 0059
(335) {0.60) 2.13) (1.29) 0.79)
D.SA(—1) -0.012 0.010 —0.002 0010 006
(0.63) [0.54) 0.07) 0.42) {031
R* 0632 0.6% 0812 0050 0.661
SER x 100 0221 0222 0.2386 0.291 0332
bW 1.72 243 250 264 2.14
Nommality
2) 017 506 144 6745 35.14
Economuc effects
F(3,28) 6.459 0.760 1.123 0.668 2157
Structural stability
1. Fi6, 26) 2,159 0485 0.550 0.300 0594
2 P21, 1) 0.299 0092 0.094 0.05¢ 0.129

mam-mmmmuummmcohsx-omsc-c-vn.m-num.xn-sx - 5C So:oa.hnw
vlld'-:lolﬁ-m‘ro o the NATO megsers. C«.&uaﬂwu " the lmmu.’h—,mncw

H-“-M-mnamﬁﬁamdﬂwywlnum SER = Stendard Ermar of Ge Ragremon, asd DI 4 .
Mn%m_.ﬂmmdc%mumnm

planned ahead they are not constrained by the previous level and ¢an be changed
substantially from year 1o Year as & project starts or finishes. Thus they show less
mertia than current spending.

To test whether more gencral economic variables should be included in the
equation, the significance of three additional variables was tested. These were the
growth rate of GDP, G Y., the share of government expenditure in GDP, 5G,. and
the lagged share SG,_ ;. At times of Jow growth, one might expect the share of defence
expenditure to be constrained, while the share of Eovernment expenditure may proxy
burcaucratic and political pressures or financing constraints. Of course there is 3
danger that the share of government expenditure may be endogenous, since miligz-



FRENCH MILITARY EXPENDITURE

Table 2 The eflcct of economic vanables

1950-87 ASK ASC ASD ASS
C (x 100) —0.89 —196 —2.85 -4.46
10.99) (1.74) (2.00) (233)
ASA 0203 0.182 0.385 0320
{5.89) 14.23) (7.07) {331)
ZF (1) —0.089 -0.173 —0.262 -0337
{1.53) (2.38) (2.85) (331)
SC(-1) -~ 0047 0.109 0062 0.052
(0.58) {1.08) (0.49) {037)
SK(-1) —0614 —0.180 —0.7%4 0.592
(397 {0.93) (3.24) (2.18)
SAI-1) 0.179 ~0.025) 0.154 —0.085
(3.23) (043) (2.07) (1.03)
D.SA(~1) -0.017 0.003 -0.012 —-0.02
0.57) {0.54) 042} ©.7)
GY —0.025 0012 —-0013 —0.026
(2.75) (1.03) (0.92) (1.63)
SG 0.035 0.003 0038 0.063
(1.52) {0.12) (1.24) (1.84)
SG(—-1) —-0.030 0.022 —-0.007 0.026
(1.51) (0.913) {0.23) (0.75)
R 0.817% 0.6684 08144 0.7005
SER x 100 01794 02249 0.2843 0.3125
pw 1.7131 25068 08144 0.3145

GY o tbe growth nue of GOF. 56 the shere of governmest cxpendiues o GOP

the higher GDP will be lower than normal. The change in the share of government
expenditures has a positive effect, but it 1s only on the margin of significance. The
regression results are given in Table 2,

In both specifications and for all measures, the variable D.SA, y» Which allows
for a change in the long-run impact of US expenditures, is not significantly different
from zero. To test for a general change in the relationship when France left NATO,
rather than merely a shift in the coeflicient of US expenditure. the sample was split
in 1966 and Chow's first (analysis of covariance) test which is distributed F(6. 26)
and second (predictive failure) test which is distributed F(21, 11) were applied to the
cquation without the dummy. The two Chow tests are also shown in Table 1. They
mdicate that the regression coefficients are not sigaificantly different between the two
peniods, and that the predictions for the second period from the regression estimated
on the first period are within their expected confidence interval.

Thus the various tests for structural stability do not reject the hypothesis that the
relationships determining French military expenditure were the same before and after
the withdrawal from NATO, Unfortunately, in this particular case these tests are
likely to have low power, that is they have a small probability of rejecting the
hypothesis when it is false. This is because, as is obvious from Figure 1, the variance
in the first period, a time of colonial wars, is large relative to the second period. In
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the budget equation shows large negative residuals (the actual change was less than
predicted by the model) in 1955, 1958 and 1962, and large Positive residuais in 1956

effect of colonial wars, and this reduces our ability to test for the effect of the change

in strategy in 1966, Without more precise measures of colonial conflict we need to
Temain agnostic.

4. THE EFFECT OF THE NUCLEAR PROGRAMME

There is another Important strategic factor omitted from the estimates in the previous
section: the decision 10 develop an independent nuciear capability. Data on nuclear
cxpenditures are availabie from 1960, though work on research and development
dates from much carlier. The data are plotted in Figure 2. We can use data for the
period 1961-1987, after the main colonial conflicts were finished 1o investigate the
effect of nuclear €xpenditures on the budget, SN is mulitary expenditure on nuclear

programme displaced or substituted for conventional provision, Table 3 presents the
results. The basic equation is the same as that in Table |, except that ZF(—1) and
D-SA4(—1) were excluded becayse they were insignificant in £VeTy equation.

Once nuciear expenditures are allowed for scparately, the effect of US expendityres
is substantially reduced, though they may influence the nuciear budget and thus have
an indirect effect on Sk and SC through SN. The short run impacy js measured by
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Table 3 The effect of nuclcar expendstures

1961-1987 ASK ASC ASD
Comstant x 100 0.250 0.266 0.516
(4.6) (3.1) (4.8)
ASA 0037 0079 0.116
{1.37) (1.85) {2.19)
SAI-1) 0.052 —0.061 0008
(244) (1.30) 0.21)
SC(~1) 0.096 - 0219 -0.123
(1.55) (2.24) 1.01)
SK(-1) —0.779 0.538 —-0241
{6.16) (2.69) (0.97)
ASN 1.152 -0.622 0.530
9.17) (3.13) 2.15)
SN(—-1) 0,721 —0.547 0.174
(5.14) (2.46) (0.63)
R* 0836 0.707 0.622
SER x 100 0.505 0079 0098
DWW 265 246 247

reductions in current expenditures (0.62) and by increases m the total defence budget
(0.53) in the short run.

Once again, there are quite different adjustment patterns 10 lagged current and
capital expenditure. To estimate the long run effect we have to take account of these
adjustments. To sec how this is done wrnite the model, ignoning the effect of US
military expenditure as:

ASC,=aASN, + BSN,—; — ASC,—; + 95K, 1, (1

and

ASK:-!‘M&*BJ”:-!*’*ASC-I";‘tsxr—lr (2)

where the 4 are the “own" adjustment cocfficients and the  are the cross adjustment
effects. In long run equilibrium, when ASC = ASK = 0, the solution 1s:

SC=SN(AB. + ¥ B (A — ¥a¥.)
and

SK = SN(2 By + ¥a B}/ (Aade — ¥ c);

subject 1o a stability condition, that the denominator is positive, as 1t is in this case.
Notice, that if {, was equal 1o zero, there was no feedback from capital spending to
current spending, then the long run solution for current spending would merely be
B./4., the usual formula; similarly for capital spending if Y, was zero. The estimates
suggest that the main cross-feedback is from capital to current; higher equipment
expenditure gencrates a subsequent increase in current expenditure as onc might
expecl.
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The long run effects are slightly smaller than the short run effects, +0.89 on capital
and —0.32 on current. Thus in the long run an increase in the nuclear budget as s
share of GDP by 1% is financed by a reduction of 0.11% in the share of GDP
devoted to conventional equipment, a reduction of 0.32% in the share of GDpP
devoted to current spending, and an increase of the total defence budget by 0.57%
of GDP. Historically, this seems a plausible decomposition,

5. CONCLUSION

indicates the importance of looking at the effects on different components scparately,
something that is not often done in the literatyre.

current spending, indicating that burcaucratic inertia cannot be modelled simply by
including the lagged defence budget.

These results can only be taken as exploratory, and a major avenue for further
:surch is 10 try and quantify the impact of colonial conflicts on the French defence
udget.
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