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Abstract

This article explores the effects of military expenditure on aggregate output in France, covering the
period 1980-2010, within a Keynesian model. Our empirical results reveal that military spending
stimulates output, even if non-military spending exerts higher impact. The originality of our
contribution comes from the use of disaggregated data which allows us to characterize composition
effects of military spending. We find that public spending in defense equipment stimulates aggregate
output, whereas the rest of public military spending has no significant impact.
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1 Introduction

France has a specific defense! policy compared to Western European countries. Indeed,
the independence vis-a-vis the US has been erected as a key feature of the French defense
policy since the beginning of the 5th Republic. This independence means that France
has developed independent nuclear deterrence and independent defense industry com-
bined with a high level of defense spending. Besides, its position in NATO is ambiguous:
France withdrew the integrated military command in 19662. This policy has been called
"French Grandeur" by Fontanel and Hebert (1997).

Obviously, these characteristics have economic implications on the level of defense spend-
ing. Some figures help to illustrate this point. The average defense burden between 1988
and 2010 (the ratio defense spending to GDP) is equal to 2.8%, according to SIPRI
database (Stockholm International Peace Research Institute). Figure 1 plots defense
burden of several countries. French defense burden, which is higher than Western Eu-

ropean countries, is quite comparable to the UK but slightly lower than the US.
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Figure 1: Evolution of the defense burden (% of GDP) from 1988 to 2010
Source: SIPRI

French annual statistical book also highlights three important areas: industry, employ-
ment and exports. The manufacturing share of the armament industry is equal to 8.4%
in 2008 and rises since 1998. The Defense Ministry employs 8% of public workforce. The

net exports of the armament industry are positive and this is the unique sector with a

'In this paper, we consider the terms "defense" and "military" as synonymous.
2France joins the integrated military command in 2008.



positive balance.

The second implication of the French defense policy is the high level of military equip-
ment in the defense budget. Figure 2 describes the evolution of the share of equipment
between 1997 and 2010. From this figure, it appears that only three countries spend
more than 20% of their budget on equipment: France, the UK and the USA. Smith
(2009, p.106) argues that these countries adopt a "capital-intensive" defense strategy

whereas other developed countries follow a "labour-intensive" strategy.
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Figure 2: Share of equipment in the defense budget from 1997 to 2010
Source: NATO

Moreover, the French Defense Ministry is considered as the "first public investor". Ta-
ble 1 reports some figures extracted from Government budget in LOLF format to illus-
trate this point: government budget, defense budget, investment budget (called "title
5") and investment initiated by Defense Ministry (mainly explained by the mission
"Equipment"). Over the past few years, it appears that defense spending is responsible
for 75% of public investment. Note that this contribution is not recent: decentralization,
which starts at the beginning of the 1980’s, leads the central government to delegate the
public investment process to local administrations!, so that defense sector becomes the
principal vector of central public investment.

French Defense Ministry provides data concerning the use of the budget?. From 1980 to

2010, on average, half of the budget is devoted to personnel or non-equipment budget

1For instance, in 2011, local administrations concentrate more than 75% of French public investment.
2This presentation of the budget follows the "1959 Ordonnance" which defines the objectives and

means of defense policy.



Table 1: French budget (in billions euros)

Year Budget Defense Investment spending Investment from defense

2009 410 40.904 18 10.262
2010 4274 40.675 14.9 10.077
2011 390 40.810 12.6 9.459
2012 3144 41.227 12.7 9.327

(mainly wages and fuel). The other half is dedicated to equipment budget (mainly pro-
curement of weapons and nuclear deterrence). Figure 3 plots the evolution of these two
budgets. From this figure, we notice that non-equipment budget is rather stable while

equipment budget is more changing.
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Figure 3: Composition of the French defense budget in billions of euros

Source: French Defense Statistical Yearbook

Evaluating the economic consequences of military expenditure requires to take into ac-
count these specificities. Such an evaluation is crucial given the economic and strategic
contexts. From an economic point of view, France has an important public debt (close

to 90% in 2012%), which leads to consider a fiscal consolidation strategy. Consequently,

!Such a threshold has been pointed out by Reinhart and Rogoff (2010) as a turning point from
which the effect of debt public turns to be negative. Even if this paper has been recently criticized by

some scholars, it serves as a basis for policy-makers in the EU.



defense budget has suffered reduction over the past few years and will be constant in
the most favourable scenario in the coming years'.

However, France is involved in many peacekeeping interventions (Libya, Ivory Coast
and Mali) over the few next years. The country wants to preserve a strategic position.
Moreover, the two last white papers on defense and security highlight the new threats
faced by France, mainly terrorism. Their recommendations are to adapt the defense for-
mat to these constraints: personnel reductions are planned but the equipment budget
is preserved. To illustrate the political pressure faced by the military sector, Former
Defense Minister, Mr. Gérard Longuet, declares the following: "Will the defense sector
be an adjustment variable in the budgetary process? The answer is no. Will the defense
sector be solidary to the national policy? The answer is yes."

Therefore, given the specificities of French defense policy, one has to seriously consider
its consequences. Changes in defense spending have potential important effects as cal-
culated by Ramey (2011) in the US case. Such changes are easier to identify because
they directly correspond to periods of conflict.

As France is not involved in costly and lengthy conflicts, an other way to quantify the
macroeconomic impacts is to use the concept of opportunity cost. As argued by Smith
(2009, pp. 159-160), "with current shares of military expenditure, less than 5 per cent
of GDP, the macroeconomic effects of military expenditure are probably small and deci-
sions about defence budgets should be taken in terms of threats and opportunity costs,
not macroeconomic effects." In defense economics literature, one opportunity cost is
the guns vs butter trade-off illustrating the government’s strategy to deal with scarce
resources between two options: defense spending or civilian spending.

In order to evaluate this trade-off, our modelling choice focuses on the Keynesian ap-
proach initiated by Atesoglu (2002). This model allows us to discuss whether fiscal
policy exerts any significant impact on aggregate output. This evaluation constitutes
the first stage of our approach. As discussed previously, the major part of central public
spending is from defense equipment. Thus, it may be useful to split military expenditure
between equipment and non-equipment parts. This is the second step of our empirical

work.

INote that the 2013 defense budget is equal to the 2012 defense budget, but in constant terms, it

means a reduction.



Under these circumstances, defense equipment spending is considered as a public in-
vestment whereas defense non-equipment spending is considered as public consumption
as the composition is mainly explained by wages and fuel. Our core hypothesis is that
defense equipment is likely to have greater impact on aggregate output compared to
non-equipment budget because it acts as public investment. Since Aschauer (1989),
much attention has been paid to the economic impact of public investment. As argued
by Romp and de Haan (2007) in a survey of the literature, a consensus emerges to point
out that public capital positively affects economic growth even if the impact appears to
be lower than the Aschauer’s study.

This paper is organized as follows. Section 2 presents literature review with a specific
focus on the case of France. Section 3 develops the theoretical framework needed for
the empirical evaluation. Section 4 examines the data construction and their properties.
Section 5 presents the empirical results by distinguishing baseline and augmented mod-

els. Section 6 concludes the article with a particular attention to the policy implications.

2 Literature review

In the growth literature, there is a famous puzzle relying to the absence of consensus
between growth and defense spending. Indeed, since the pioneering study of Benoit
(1973), the debate is still open. This fact is mentioned in several surveys, at different
stages of the ongoing literature (see Chan 1985, Ram 1995 or more recently Dunne et al
2005). As documented in the introduction, it represents an important issue, given the
economic importance of military expenditure.

Several reasons have been raised to explain this absence of consensus. A quick inspec-
tion of this oversized literature leads to consider numerous models with contradictory
hypothesis. Besides, the choice of an appropriate econometric method is to be seriously
considered and, once again, there is no consensus between cross-section, time series and
panel estimates. Finally, the defense-growth relationship has been checked for a lot of
country cases, leading to consider a specific analysis.

From a conceptual point of view, the absence of consensus can be explained by the
multiplicity of channels by which defense spending affects growth. To sum up and in

accordance with Dunne et al (2005), three channels are plausible. The first channel



relies on Keynesian theory with two contradictory effects, one stimulatory thanks to the
multiplier (for an empirical evaluation, see Atesoglu, 2002) and one depressing thanks
to the crowding-out. The second channel lies with the competition between resources:
defense spending implies positive spillovers through technological progress but also neg-
ative impacts through waste. The last channel consists in the provision of security. Lack
of security may slow down the growth process but excessive defense spending could be
perceived as a danger; for instance, Ades and Chua (1997) show how military expendi-
ture contributes to regional instability, which is a negative determinant of growth.

Our focus is to draw major conclusions emerging from papers using Keynesian approach.
Atesoglu (2002) is a starting point of an important and controversial literature. In his
paper, he discusses whether fiscal and monetary policies have a positive or a negative
impact on aggregate output in the US case over the period 1947 to 2000. He concludes
that defense spending exerts a positive influence but non-defense spending has greater
effect. This conclusion has been debated by Smith and Tuttle (2008) because they show
that military expenditure has no influence but that a trade-off arises between defense
and non-defense spending during periods of war. Brauer (2007) also casts doubt on the
Atesoglu’s results since he proved that the impact of military expenditure is not constant
over time using rolling regressions. Pieroni et al (2008) point out the absence of consis-
tent results over time in the UK and the US case: for the overall period, the impact of
defense expenditure is positive but tends to be insignificant for the most recent periods.
Atesoglu (2009) re-estimates the model for a slightly different period and confirms his
first conclusion.

Some other countries have been examined in the literature. For instance, Halicioglu
(2004) evaluates the Keynesian model for the case of Turkey. His results are in line with
Atesoglu (2002). Shahbaz et al (2013) examine the Pakistani case and stress the nega-
tive influence of military expenditure on economic activity. Tiwari and Shahbaz (2013)
conclude that the Indian economic growth is positively affected by defense spending
while the impact turns to be negative after a threshold.

In the case of France, there are only few studies in the field of defense economics. This
may be surprising given the specificities of the French defense policy, already presented
in the introduction. As a consequence, some scholars have tried to quantify demand

functions for the French case. As argued by Schmidt et al (1990), Jacques and Pi-



cavet (1994), Leliévre (1996) and Coulomb and Fontanel (2005), economic factors exert
a major impact. Specifically, budgetary process leads to consider defense sector as an
expendable line.

There are only three studies exclusively dealing with the macroeconomic consequence
of defense spending in France. Percebois (1986) shows, in a ad hoc model, that military
expenditure crowds-out private investment and that its influence on growth is undeter-
mined. Aben (1988) examines numerous consequences of the defense burden and shows
that defense spending is not a relevant tool for public policy. Recently, Malizard (2013)
finds, within an atheoretical approach, that there is a bi-directionnal causality between
economic growth and military expenditure. The analysis of impulse response functions
reveals that, in the long run, defense spending positively affects growth, whereas non-
defense spending has no effect.

To sum up, our contribution appears to be original in two different ways. First, it is the
unique contribution of the defense-growth relationship for France using a Keynesian for-
mulation. Second, our approach allows to differientiate equipment and non-equipment

budgets as their effects are, a priori, different.

3 Model

In this section, we present the formal model used in our empirical analysis. We start
by the description of the Atesoglu’s (2002) work which uses modern keynesian theory
in order to evaluate fiscal and monetary policies. We then extend this approach in
order to integrate the composition of defense spending. Our core hypothesis lies with
the fact that equipment budget has higher potential effects on output compared with
non-equipment budget.

Atesoglu (2002) proposes a simple framework, based on the theoretical propositions of
Romer (2000) and Taylor (2000). This new approach replaces the LM curve with the
idea that the central bank follows a real interest rate rule rather than targeting the
money supply. Consequently, the real interest rate is exogenous. The model assumes

that aggregate output (Y;) is defined as follows:

E:Ct+]t+Xt+Mt+NMt (1)



where C; denotes real consumption, I; real investment, X; real net exports, M, real
military expenditure and N M, real non-military expenditure. Within this representa-
tion, the underlying assumption is that military effects are not identical to non-military
effects. Given the real interest rate (R;) is exogenous, the assumptions concerning the

right side variables are as follows:

Cp = d+e(Yi-T) (2)
T, = n+gY; (3)
I, = h—iR (4)

(5)

Xt = l—th—nRt

where T; denotes real taxes. Equation (2) is the consumption function, combining an
autonomous component and the marginal propensity to consume disposable income;
equation (3) is the taxes function, depending to income; equation (4) is the investment
equation describing a negative relationship between capital accumulation and real in-
terest rate; finally equation (5) is the net exports equation, where real interest rate and
output are the two arguments!. We solve equations (1) to (5) for Y; and get the reduced
form of the model:

Y, = aqg + aoMy + asNM; + oy Ry (6)

—(i+n)
1-le(1—g)—m]"

d—en+h+l

T—[e(1=g)—m]’ The empir-

where o = Qg = Q3 = and oy =

1
1-[e(1—g)—m]
ical implementation of the model consists in the estimation of each alpha parameter.
Equation (6) is referred as the baseline model. Atesoglu (2009) makes the following
hypothesis: as, a3 > 0 and a4 < 0, namely fiscal policy exerts a positive impact on
aggregate output, however, as explained in the literature review, the question is an em-
pirical one.

Now, we amend the model in order to capture the two opposite forces arising from the
disaggregation of defense spending. Our hypothesis is the following: defense equipment
spending is considered as public investment and so its impact on aggregate output is

greater than defense non-equipment spending.

The basic idea of this hypothesis is simple, defense equipment is mainly composed by

! Atesoglu (2002) indicates the differences between his own formulation and the basic Keynesian

theory.



arms procurement and nuclear activities, which may generate positive spillovers on pri-
vate productivity. For instance, it has been argued by several scholars, such as Ruttan
(2006), that the defense sector is crucial for economic activity through the development
of innovations. On the contrary, non-equipment spending is principally composed by
wages which do not contribute to foster private productivity. Given the decomposition

of defense spending, we obtain the following equation:
Y: = b1 + Banon — equipy + Bsequipy + BaN My + P5 Ry (7)

d—en+h+l1 (z+n) .
where 61 = 1[681—g’ /62 53 54 W and /65 T This equa-
tion is called the augmented model and given our hypothesis, we postulate that 53 > [s.
As previously, assumptions concerning non-military spending and real interest rate lead
us to consider 84 > 0 and (5 < 0. The effectiveness of fiscal policy is evaluated thanks

to the coefficients (3, 54 and [5, the question of the order between these coefficients is

still an empirical one.

4 Data

In order to estimate equations (6) and (7), economic and military variables are needed.
All these variables are given for the period 1980-2010. The economic variables are

detailed in the following list:
e [y, is the log of real GDP. It comes from the AMECO database.

e 1, is the real long run interest rate, based on central government bonds of 10 years.

It comes from the AMECO database.

e [nmy is the log of real non military expenditure. It is provided by INSEE. Only
state expenditures are included. Non-military expenditure is calculated as the

difference between total public spending and defense spending.

All these variables are expressed in real terms, using the GDP price deflator.

The military variables come from the "Annuaire Statistique de la Défense 2011-2012",
the French statistical book of defense, provided by the Defense ministry. From 1980
to 2012, it provides the global budget of Defense ministry but also decomposes this



budget between non-equipment budget and equipment budget. The construction of

each variable is detailed in the list below:
e [m, is the log of real defense spending.

e [non — equip; is the log of real non-equipment budget. Non-equipment budget
refers to "title 3" according to the 1959 ordonnance. Title 3 is mainly composed

by wages and fuel.

e lequip, is the log of real equipment budget. Equipment budget refers to "title 5"
according to the 1959 ordonnance and is mainly composed by nuclear deterrence

activities and arms procurement.

All these variables are expressed in real terms, using the GDP price deflator. We also
compute the defense variable by using alternative price deflator: several scholars argue
(for instance in the French case, Foucault, 2012) that military equipment is somewhat
specific compared to civilian expenditure. Rather than using GDP price deflator, we use
the price deflator for fixed capital formation. The rationale is easy to understand since
we already stated that defense equipment is a major part of public investment!.

Table (2) presents the descriptive statistics for our sample.

Table 2: Descriptive statistics

Yy my nm; T non — equip;  Eequip;

Mean 1427.571  27.674 324.236 3.890 13.746 16.255
Median  1395.034 26.778 332.301 3.659 13.856 15.878
Maximum 1801.645 33.423 415.083 6.991 14.796 20.360
Minimum 1032.206 21.182 227.610 1.462 12.845 12.687
Std. dev.  259.698  3.196  49.139 1.760 0.426 0.422

Data computed in real billions euros

The evolution of both parts of military expenditure is disconnected. Indeed, we note
that non-equipment expenditure is quite stable for the overall period whereas equip-

ment expenditure fluctuates a lot as indicated by the standard deviation (see Table

!Note that there is no price deflator specifically dedicated to public investment.
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(2)). Given the stability of non-equipment spending, the fluctuations of defense spend-
ing are broadly explained by equipment spending and this is why we observe a peak
of equipment budget in 2009, consequently to the government policy to circumscribe
recession. In order to model this peak (unusual given the overall trajectory), we use a
dummy variable which takes the value of 1 in 2009 and 0 otherwise.

In order to adequately evaluate the influence of monetary policy, one has to pay atten-
tion to the status of the Central Bank. In France, the Central Bank, called "Banque
de France" became independent in 1993, following the conditions in participating to
the creation of the Euro. The independence has been erected as a pillar of the Euro-
pean Central Bank, which replaced Banque de France in 1999. Then, to capture these

transformations, we use a dummy variable with the value of 1 after 1993 and 0 otherwise.

5 Empirical results

In this section, we provide the results of our empirical estimation. First of all, we
analyse the properties of each individual variable, by checking the existence of an unit
root process. Then, we estimate the baseline model and finally examine the augmented

model.

5.1 Unit root tests

Before turning to the estimations, one has to pay attention to the time series properties
of each variable. To this end, we use Augmented Dickey-Fuller (ADF) and Philipps
Perron (PP) tests. The Dickey-Pantula strategy serves as a basis: we first check the
unit root hypothesis for the differenced variables and then turn to the level variables.
Table (3) presents the results of these tests.

Model 3 includes a constant and a trend as deterministic variables in the estimated
equation, model 2 has only a constant and model 1 has no deterministic variables.
As indicated in Table (3), it appears that all variables are non stationary in level but
stationary in first differences, so that they are characterized by a unit root process.
For the overall period, each variable suffers from exogenous shocks, for instance economic
crisis or the end of the Cold War. Such event may have consequences on the existence

of the unit root hypothesis. As a consequence, we further check this hypothesis with the
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Table 3: Unit root tests

Level First differences
Variable Model ADF PP | Model ADF PP

Ly, 1 2.743  7.115 2 -3.474  -3.980

Imy 1 -0.292  0.375 1 -3.347  -3.37

Inmy 1 6.497  4.786 1 -2.336  -2.155

T 3 -3.466 -0.574 1 -9.138 -9.676

Inon — equip; 1 -0.415  0.895 1 -5.450 -5.520

lequip, 1 0273 0139 | 1  -2.251 -3.041

Table 4: Zivot-Andrews unit root test
Model A Model B Model C

Variable ZA statistics TB  ZA statistics TB ZA statistics B
ly, -2.854 1988 -3.832 2006 -3.813 2006
Imy -3.009 1992 -3.046 2004 -3.684 1996
Inmy -4.659 2006 -4.245 2003 -4.242 1993
T -3.791 1997 -3.269 1998 -4.015 1996
Inon — equip; -4.402 1987 -4.445 1989 -4.013 1993
lequip, -3.533 1994 -2.328 2003 -2.867 1994

Critical values at 1% level are equal to -5.34 for model A, -4.8 for model B and -5.57 for model C.

Zivot-Andrews test, which tests whether a variable is stationary or not by controlling the
existence of an endogenous break. This test is based on three models: model A considers
a level shift, model B allows for a level break in the trend and model C combines both
previous breaks. The null alternative is the existence of a unit root process while the
alternative implies that the variable is stationary with a break occurring at an unknown
period. Table (4) presents the results of the Zivot-Andrews test.

From Table (4), all variables are characterized by a unit root process, even if we control
the existence of a structural break. The results of Zivot-Andrews test are robust for the

three specification. However, the different times of break are not easily interpretable.
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5.2 Baseline model

Given the fact that all variables are I(1), it is first necessary to check for the existence of a
long run cointegrating relationship. Otherwise, the classical spurious regression problem
arises. In order to check for the existence of this long run cointegration relationship,
we use two tests: the trace test and the maximum eigenvalue test. These tests are
computed for an intercept in both cointegrating equation and VAR. For the baseline
model, the results are presented in Table (5). Classical Johansen based tests (Trace and
Max Eigenvalue tests) are indicated in Panel A and Saikkonen and Liitkepohl test in

Panel B.

Table 5: Cointegration tests, baseline model equation (6)

Panel A: Johansen based tests

Rank Trace statistic Critical value Max Eigenvalue statistic Critical value

r=20 67.031 54.682 36.109 32.715
r=1 30.921 35.458 17.577 25.861
r=2 13.344 19.344 8.635 18.520

Panel B: Saikkonen and Liitkepohl test

Rank LR value Critical Value
r=20 57.57 46.20
r=1 25.92 29.11

Critical values are computed at 1% level.

Given the existence of structural breaks in each variable, it is also crucial to check for the
existence of a cointegration relationship by using cointegration test that allows structural
breaks. This is done with the Gregory and Hansen (GH) test. This test is based on
three models: model C considers a level shift, model C/T a level shift with a trend and
model C/S a regime shift. As in the Zivot-Andrews test, the break date is unknown.
The null hypothesis of the GH test is the existence of a unit root in the residuals and
then the rejection of the cointegration relationship while the alternative assumes the

existence of cointegration relationship. The results of the GH test is presented in Table

13



Table 6: Gregory and Hansen test, baseline model

ADF test value Break date Critical value

Model C -6.123 1987 -5.77
Model C/T -6.755 2005 -6.05
Model C/S -6.886 1988 -6.51

Critical values are computed at 1% level.

From Tables (5) and (6), we note that all the tests conclude to the existence of an unique
and robust vis-a-vis structural breaks long-run relationship. The next step is then to
estimate the long run coefficients associated to the model. Several methods exist and
the Johansen approach is the most common of all. The results are presented in table

(7). The estimates are normalizing on ly by setting its coefficient at -1.

Table 7: Long run estimates - Baseline model

Constant Imy Ilnm, T
-0.367 0.538%**  (0.923*%** _0.068***
(0.572) (0.089) (0.097) (0.011)

Std. dev. in brackets, *** denotes significance at 1% level.

From Table (7), all the coefficients are significant at a 1% level. It appears that the
expectations regarding the signs of the coefficients are confirmed. Fiscal policy has
a positive impact on aggregate output but monetary policy through real interest rate
exerts a negative influence. A 1% rise in real defense spending implies a 0.54% rise in
real output and a 1% rise in real non-defense spending leads to a 0.92% rise in real GDP
whereas a 1% rise in real interest rate negatively influences real output of 0.07%. Then,
the results indicate that fiscal policy has a greater impact than monetary policy.

Besides, fiscal policy is not homogeneous by comparing the coefficients associated to

defense expenditure and non-defense expenditure. According to Table (7), the latter

'In Table (6), we present the results obtained with the ADF statistic computed with a trimming
parameter equal to 15%. Note that Z* and Z; statistics (not reported here) are consistent with the

results presented here.
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exerts a larger positive influence than the former. This finding is consistent with past
literature using Keynesian approach. However, the fact that defense expenditure implies
a positive impact on aggregate output lies with the major role played by Defense Ministry
in the provision of public investment.

In order to further examine the economic impact of military spending, we present the

results of the VECM representation associated with the baseline model in Table (8).

Table 8: VECM representation - Baseline model

Dependent variable Aly, Almy Alnmy Ary
Error correction term -0.149*% -0.365** -0.686%** -0.712
(0.082)  (0.169) (0.168) (0.587)

Adjusted R? 0.319 0.444 0.533 0.492

Std. dev. in brackets, *** denotes significance at 1% level, ** at 5% and * at 10% respectively.

In Table (8), the error correction term associated with Aly,, Alm; and Alnm, are
significant with a negative sign while the error correction term associated with Ar,
is not. As a consequence, Aly;,, Alm; and Alnm,; adjust to maintain the long run
relationship presented in Table (7). This result is in accordance with Atesoglu (2002,
2009).

Short run causality is examined thanks to the Granger causality test in the VECM
representation of the model. It appears that both military and non-military expenditure
Granger cause aggregate output. Moreover, real GDP, defense spending and real interest
rate cause non-defense spending.

To sum up, our results reveal that fiscal policy exerts a positive influence on aggregate
output, both on long run and on short run whereas monetary policy negatively affects

real GDP.

5.3 Augmented model

We are now adressing (equation 7), following the same empirical strategy. As a first
step, we check the existence of a long-run cointegrating relationship. The results of
trace and maximum eigenvalue tests are presented in Table (9). Note that these tests

consider an intercept in both cointegration relation and VAR. We also present the GH
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test in Table (9).

Table 9: Cointegration tests, augmented model

Panel A: Johansen based tests

Rank Trace statistic ~ Critical value Max Eigenvalue statistic Critical value
r=20 94.831 77.819 42.094 39.370
r=1 52.737 54.682 21.473 32.715
r=2 31.263 35.458 17.863 25.861

Panel B: Saikkonen and Liitkepohl test

Rank LR statistics Critical Value
r=20 75.7 67.21
r=1 43.95 46.20

Panel C: Gregory and Hansen test

Model ADF test value B Critical value
Model C -6.82 2004 -6.05
Model C/T -6.39 1996 -6.36
Model C/S -6.94 1988 -6.92

Critical values are computed at 1% level.

As previously, the tests lead to the same conclusion, namely an unique and robust
cointegrating relationship even when we control for the existence of a structural break.
Consequently, we use the same estimation strategy to compare it with the baseline

model, which gives a direct comparison between both estimated equations. Once again,

Table 10: Long run estimates - Augmented model

Constant Inon — equip;  lequipy Inmy T
-1.877 0.011 0.548%H%  1.045%F%  _0.050%**
(1.652) (0.173) (0.145) (0.233) (0.013)

Std. dev. in brackets.

expectations concerning each coefficient are confirmed. Indeed, non-defense expenditure
positively influences real GDP whereas real interest has a detrimental impact on aggre-

gate output. Moreover, defense equipment spending has a positive impact while defense

16



non-equipment spending is not significant, thus confirming our expectations concerning
the composition of military expenditure.

When we compare baseline and augmented models, we obtain reliable results. It ap-
pears that fiscal policy stimulates real GDP (except non-equipment expenditure) but
the influence of non-defense expenditure is greater than the influence of equipment ex-
penditure. Moreover, monetary policy inversely impacts economic activity.

The magnitude of each coefficient is also close between both models: the coefficient
associated with non-defense expenditure nearly equals 1 in both specifications, the co-
efficient associated with real interest rate is close to 0.5 and the coefficient associated
with equipment expenditure is very related to the coefficient associated with defense
expenditure in the baseline model.

The examination of Table (10) reveals that the positive influence of defense spending
detected in the baseline model is exclusively explained by defense equipment spending,
since defense non-equipment spending exerts no significant impact. This point is in line
with our expectations developed in section 3. Several reasons may be raised.

Defense equipment expenditure has a positive impact on aggregate output. In that way,
it is possible to characterize its impact as a public investment. Equipment expenditure
is likely to stimulate private productivity through technological spillovers. The com-
position of defense equipment may illustrate the relationship between the defense and
civilian sectors. Indeed, defense equipment is mainly composed by arms procurements
and nuclear deterrence activities. For the latter, the civilian industry benefited from the
development of defense activities decided by de Gaulle.

Defense non-equipment spending is composed by wages. Even if these expenditures may
have a positive impact, it has been argued that they do not foster private productivity.
In this way, it is possible to characterize this part of military expenditure as public
consumption.

Under these circumstances, our results indicate that defense equipment spending acts as
public investment given the positive influence detected on aggregate output. This con-
clusion is not so surprising since defense equipment represents the major part of central
public investment. On the other hand, defense non-equipment spending acts as public
consumption, with no statistical significant influence on aggregate output.

The examination of Table (11) reveals that only the error correction terms associated
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Table 11: VECM representation - Augmented model

Dependent variable Aly,  Alnonequip;  Alequip; — Alnmy Ary
Error correction term  -0.071 -0.152%* -0.601*  -0.646%** -4.463
(0.075) (0.083) (0.328) (0.132) (7.183)

Adjusted R? 0.445 0.512 0.286 0.718 0.183

Std. dev. in brackets, *** denotes significance at 1% level, ** at 5% and * at 10% respectively.

with fiscal policy are significant with the correct sign. Then, Alnonequip;, Alequip,
and Alnm; adjust toward the long run relationship previously presented. Besides, the
augmented model appears to be relevant since the adjusted R? for each variable (except
for r;) is higher with this specification than the adjusted R? with the baseline model.
Note that information criteria! confirm this point.

Short run causality indicates that no variable Granger-causes real GDP and real interest
rate. Non-equipment expenditure is Granger-caused by aggregate output, equipment ex-
penditure and non-defense expenditure. Non-defense expenditure is Granger-caused by
all other variables. These results indicate a complex relationship among fiscal variables.
Previous articles dealing with the French case already mentioned the trade-off between
defense spending and non-defense spending (see Coulomb and Fontanel, 2005) and the

trade-off in the composition of defense spending (see Foucault, 2012).

6 Conclusion

In this article, we examine the influence of fiscal and monetary policies on aggregate out-
put in France since 1980. Our main focus is to quantify the impact of defense spending
through aggregated and disaggregated data. Despite its remarkable features in terms of
defense policy, the case of France has not been frequently evaluated in the literature.
This paper is consequently filling this gap.

Our article is also original because we use disaggregated data. The rationale for this
strategy is the following. Defense equipment expenditure represents the major part of

central public investment whereas defense non-equipment expenditure is likely to be

INot presented here, available upon request
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considered as public consumption. Under these circumstances, we postulate that the
economic impact of defense equipment expenditure is greater than its non-equipment
counterpart. The empirical analysis sheds light on this assumption.

In the baseline model, defense expenditure is considered in its globality. The estimation
of this model reveals that fiscal policy exerts a positive impact on aggregate output but
non-military expenditure is a better tool than its military counterpart. This result is in
line with a part of the literature using the Keynesian approach.

In the augmented model, we split defense expenditure into its two components: equip-
ment expenditure and non-equipment expenditure. The estimation of this model con-
firms the superiority of non-defense expenditure compared to the two parts of defense
expenditure. However, it appears that only military equipment spending exerts a sig-
nificant and positive influence on aggregate output.

The rationale for such a result lies with the composition of both parts of defense expen-
diture. Non-equipment expenditure is mainly explained by wages and fuel which do not
improve private productivity and then exert little influence on real GDP. Equipment
expenditure is mainly composed by arms procurement and nuclear activities. Posi-
tive technological spillovers may arise from these spendings, as documented by Ruttan
(2006).

Moreover, the result obtained in the augmented model suggests that the positive impact
of defense spending detected in the baseline model can be solely attributed to defense
equipment spending since non-equipment spending exerts no significant impact. More-
over, the coefficient of military expenditure in the baseline model and the coefficient of
equipment expenditure in the augmented model are quite similar.

However, in any case, non-defense spending presents a larger impact than defense spend-
ing in the baseline model and defense equipement spending in the augmented model.
This point may reflect the choice of successive governments for a civilian keynesianism:
from 1980 to 2010, non-defense spending has increased by 80% in real terms whereas
defense spending has remained quite stable. Since military expenditure is not primarily
concerned by economic stabilization purposes, it is not a surprise to exhibit a rather low
impact on aggregate output and in any case a lower impact compared to non-defense
spending.

In terms of economic policy recommendations, this analysis validates the idea that de-
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fense equipment may act as a public investment whereas defense non-equipment can be
seen as public consumption. The effects of both parts of defense spending are consistent
with the following assumptions: equipment expenditure exerts a higher impact than
non-equipment expenditure. Such a conclusion is consistent with the macroeconomic
literature on public investment, initiated by Aschauer (1989).

The White Paper on Defense and Security, published in 2013, presents the future ori-
entations of French Defense Policy, under two constraints. The first one is related to
budget and its main consequence is to freeze future budgets on the 2012 level; the second
one is related to strategy and assumes the need to proceed with the modernization of
defense capabilities. Given these two constraints, one key recommendation is to increase
the defense equipment budget at the expense of the defense non-equipment budget. Our
results show that such a strategy is appropriate in terms of economic impacts. Our point
is that one should rather focus on the quantity of spending than on its quality.

In this article, we evaluate the influence of defense spending only through the economic
prism. FEven if such an evaluation is essential to provide some indications in order to
streamline the defense burden, it does not include critical factors associated with the
first goal of defense: security. Future researches will focus on both economic and security

aspects to draw a more general picture of defense influence.

Acknowledgments

I would like to thank the DGA (Direction Générale de I’Armement), IHEDN (Institut
des Hautes Etudes de Défense Nationale), SGDNS (Secrétariat Générale pour la Défense
Nationale et la Sécurité) and IRSEM (Institut de Recherche Stratégique de I’'Ecole Mil-
itaire) for the financial support. This version benefits comments from participants at

the 17th Annual Conference on Economics and Security. All errors remain my own.

20



References

[1] Aben J. (1998), Effort de Défense et Activité Economique : le cas de la France,
Revue de I’Economie Méridoniale, 36(1), 13-26

[2] Ades A. and H.B. Chua (1997), Thy Neighbor’s Curse: Regional Instability and
Economic Growth, Journal of Economic Growth, 2(3), 279-304

[3] Aschauer A. (1989), Is Public Expenditure Productive?, Journal of Monetary Eco-
nomacs, 23, 177-200

[4] Atesoglu S. (2002), Defense Spending Promotes Aggregate Output in the United
States: Evidence From Cointegration Analysis, Defence and Peace Fconomics, 13(1),

25-60

[5] Atesoglu S. (2009), Defense Spending and Aggregate Output in the United States,
Defence and Peace Economics, 20(1), 21-26

[6] Benoit E. (1973), Defense and Economic Growth in Developing Countries, Lexing-

ton: Lexington Books

[7] Brauer J. (2007), Data, Models, Coefficients: The Case of United States Military
Expenditure, Conflict Management and Peace Science, 24(1), 55-64

[8] Chan S. (1985), The Impact of Defense Spending on Economic Performance: A
Survey of Evidence and Problems, Orbis, 29(3), 403-434

[9] Coulomb F. and J. Fontanel (2005), An Economic Interpretation of French Military
Expenditures, Defence and Peace Economics, 16(4), 297-315

[10] Dunne J.P., R.P. Smith and D. Willenbockel (2005), Models of Military Expenditure
and Growth: a Critical Review, Defence and Peace Economics, 16(6), 449-460

[11] Fontanel J. and J.-P. Hébert (1997), The End of the "French Grandeur Policy",
Defence and Peace Economics, 8(1), 37-76

[12] Foucault M. (2012), Les budgets de défense en France, entre déni et déclin, Focus

stratégique, 36

21



[13] Halicioglu F. (2004), Defense spending and economic growth in Turkey: an empiri-
cal application on new macroeconomic theory, Review of Middle Fast Economics and

Finance, 2(3), 193-201

[14] Jacques J.F. and E. Picavet (1994), Relations causales entre les dépenses militaires
et leur environnement macroéconomique : tests partiels pour la France et les Etats-

Unis, Economie et Prévision, 112(1), pp. 53-68

[15] Lelievre V. (1996), Dépenses Militaires et Contraintes Economiques (1971-1995),

Revue Francaise d’Economie, (1), 65-86

[16] Malizard J. (2013), Opportunity Cost of Defense: an Evaluation in the Case of
France, Defence and Peace Economics, 26(3), pp. 247-259

[17] Percebois J. (1986), Dépenses Militaires et Croissance Economique: Effets
d’Entrainement ou Effet d’Eviction, in J. Fontanel et J.-F. Guilhaudis (eds), Le

Désarmement pour le Développement, Arés, p. 93-98

[18] Pieroni L., G. d’Agostino and M. Lorusso (2008), Can we declare military Keyne-
sianism dead? Journal of Policy Modeling, 30, 675-691

[19] Ram R. (1995), Defense expenditure and economic growth, in K. Hartley and T.
Sandler (eds), Handbook of Defense Economics, Elsevier

[20] Ramey V.A. (2011), Identifying Government Spending Shocks: It’s All In The
Timing, Quarterly Journal of Economics, 126, 1-50

[21] Reinhart C. and K. Rogoff (2010), Growth in a Time of Debt, American Economic
Review, 100(2), 573-578

[22] Romp W. and J. de Haan (2007), Public Capital and Economic Growth: A Critical
Survey, Perspektiven der Wirtschaftspolitik, Verein fiir Socialpolitik, 8, 6-52

[23] Romer D. (2000), Keynesian Macroeconomics without the LM Curve, Journal of
Economic Perspectives, 14(2), 149-169

[24] Ruttan V.W. (2006), Is War Necessary for Economic Growth, Oxford University

Press

22



[25] Sandler T. and K. Hartley (1995), The Economics of Defense, Cambridge University

Press

[26] Shahbaz M., T. Afza and M.S. Shabbir (2013), Does defence spending impede
economic growth? Cointegration and causality analysis for Pakistan, Defence and

Peace Economics, 24(2), 105-120

[27] Smith J.S. and M.H. Tuttle (2008), Does defense spending really promote aggregate
output in the United States?, Defence and Peace Economics, 19(6), 435-447

[28] Smith R.P. (2009), Military Economics, The Interaction of Power and Money, Pal-

grave MacMillian edition

[29] Taylor J.B. (2000), Teaching modern macroeconomics at the principles level, Amer-

ican Economic Review, 90(2), 90-94

[30] Tiwari A. and M. Shahbaz (2012), Does defence spending stimulate economic

growth in India?, Defence and Peace Economics, Forthcoming

23



U/l <> UPVD

vyt More guee |

& @ ¢cirad

” UMR 5281

acteurs, ressources et territoires dans le développement

Documents de Travail Art-Dev :

2012-01 Sourisseau JM, Bosc PM, Fréguin-Gresh S, Bélieres JF, Bonnal P, Le Coq JF, Anseeuw W,
Dury S, 2012. Représenter la diversité des formes familiales de la production agricole. Approches
théoriques et empiriques.

2012-02 Michel, S., Randriamanampisoa H. La pauvreté multidimensionnelle au prisme du microcrédit.

2012-03 Ricci, F. Traps due to negative externalities arising from the uneven spatial distribution of
innovative activities.

2012-04 Chevalier, P. Quels effets des reglementations nationales dans la programmation LEADER dans
I'Union Européenne ?

2012-05 Meuriot, V, Analyse critique de I'économétrie des séries temporelles moderne.
2013-01 Giordano, T., Multilevel integrated planning and greening of public infrastructure in South Africa

2013-02 Meuriot, V, Diallo A.S., A comment on “Liberalization and food price distribution: ARCH-M
evidence from Madagascar” (Barrett, 1997)

2013-03 Ghiotti, S., Riachi, R., La gestion de I'eau au Liban : une réforme confisquée ?

2013-04 Malizard, J., Is There Military Keynesianism? An Evaluation of the Case of France Based on
Disaggregated Data.

UMR 5281 ART-Dev - site Saint-Charles
rue Henri Serre — 34 0go Montpellier
tél.:33(0)4 6714 71 07
artdev@univ-montp3.fr
http://recherche.univ-montp3.fr/artdev




