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Abstract

Given the discussions in recent years towards theeldpment of a Common
European Security and Defence Policy (CESDP) inBhmpean Union (EU), it
is of great importance to investigate the determmaf military expenditure in
this region. This paper employs the Autoregreséistributed Lag (ARDL)
approach to cointegration to estimate a generalemodl aggregate defence
spending for each of the 15 core EU countries diverperiod 1961-2005. The
findings indicate that there is very little unifatynin the factors that determine
each country’s demand for military expenditure, sthing that needs to be
considered by policy makers.

1. Introduction

In the defence economics empirical literature, ssué that has attracted a lot of
research interest over the years has been thetigstsn of the demand for
military expenditure. There are a wide varietymbdels of the demand for
military expenditure based on different theoriesowtbthe decision-making
process and the influence of various military, fpcdl and economic factors (see
Smith, 1977, 1989, 1995, 2007; Hartley and Sandl®©0 and Sandler and
Hartley, 2007 for a comprehensive review of the dedh for military
expenditure). Military factors (i.e. military spding of potential enemies, or of
allies) are considered to be external influencesttm demand for military
expenditure, in which case it is represented bysalame models or models of
alliances. Internal influences include economictdes (income and prices, or
even the need to stabilise demand and control pekpenditure), political factors
(lobbying by the Military Industrial Complex andhetr interest groups, or even
the ideology of the government) and bureaucratatofa (bargaining over the
budget starting from the status quo). As such, desnand for military
expenditure is represented by public choice modeisdels of bureaucratic
behaviour, or general models of aggregate defepeadsng in which all the
above can be either incorporated or seen as spasas (Dunne, 1996).
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There is a bulk of empirical work trying to invegie the factors that determine
the demand for military spending. Some studiesigoan individual countries
while others focus on a group of countries and ideross-sectional results or
panel data estimates. And although panel data adstinave been a trendy
approach in recent years, there is a lot of csiticregarding the conclusions that
arise from such methodologies — especially if theug of countries under
consideration is not such homogeneous.

This paper extends the work undertaken by Dunté ¢2003) on the demand for
military expenditure in Greece, Spain and Portuyalr the period 1961-2000 by
focusing on the 15 core EU countries over the joeti®61-2005. The aim is to
provide empirical evidence for each of the 15 coaest by estimating an
aggregate model for the demand of military expemeitvithin an Autoregressive
Distributed Lag framework (ARDL) where the data allewed to determine the
particular short-run dynamics. Knowledge of theafic economic, political and
strategic features of each country will be taketo @mccount when the empirical
estimation takes place. In this way, the empir@ahlysis can be particularly
valuable and informative, as it does not miss mydrtant structural changes, as
is usually the case with cross-sectional studielargfe groups of countries. The
15 EU countries under consideration present a fiatiersity both in terms of
their economic indicators and in terms of the patif their military spending,
which points to the importance of individual esttesa We follow the ‘general to
specific’ methodology in an attempt to end up with best specification for each
country but we also present the estimates of thergé model.

The next section provides a brief background aimlgé the 15 EU countries’
economies, defence spending and security considesat followed by a
discussion of the way demand for military expenditaan be modeled and the
specification of a general model for the demanthidtary expenditure for the 15
countries. The fourth section then presents tha dad the empirical results to
end up with the final section presenting some agsichs.

2. Economic and Security Issuesfor the 15 EU Countries.

The 1960s and early 1970s was a period of contsigyawth and economic
prosperity for the entire industrialised West.the 1960s, the average growth rate
of GDP for the 15 EU countries per annum was 5.488 Greece enjoying the
highest growth (9.31%) followed by Spain (7.91%}) &vortugal (7%) while the
UK experienced the lowest growth (3.02%) durings$hene period (see Table 1).
The 1970s brought developments on the economit foorall countries given the
world energy crisis and the subsequent internati@tession during 1974-75. In
the 1970s the average growth rate of GDP for thedlftries fell to 3.52% from
5.48% in the previous decade. The only country thanaged to increase the
growth rate during the 1970s was Ireland (5.02%aomparison to a 4.43% in the
previous decade). The recession led most of thmtdes to negative growth
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rates during 1974-75. The only countries that @dithe “below zero” growth
during those years were Belgium, Spain, Ireland, Netherlands, Finland and
Sweden. The recession coincided with the collagstheo dictatorships in three
countries, namely Greece, Spain and Portugal atitkicase of Greece, 1974 was
the year of the conflict with Turkey over Cyprufter 1974 the Greek military
burden has seen tremendous increases (reachingeaaga of 6.5% of GDP
during the fifteen years following the conflictiiut even after the end of the Cold
War the Greek military burden has remained higlcomparison to other EU
countries because of the perceived threat froméyurk

In the 1980s, the economic growth declined furfbemost of the countries (the
average growth rate for the 15 countries during 1980s was 2.64% in
comparison to 3.52% in the previous decade). Thly exceptions were
Luxembourg (the most noticeable exception withttiglest growth rate of 4.87%
for the decade), Sweden (that had a slight incremtiee growth rate from 1.98%
to 2.02%) and the UK that experienced an averag88 growth in comparison
to 2.09% in the 1970s.

Table 1. GDP growth for the EU Countries (%)
1961-70  1971-80  1981-90 1991-2000 2001-2005

Austria 4.96 3.83 2.39 2.47 1.53
Belgium 5.19 3.56 1.92 2.17 1.47
Denmark 4.76 2.38 2.03 2.51 1.41
Finland 5.11 3.71 3.21 2.25 2.32
France 5.93 3.49 2.40 2.00 1.53
Germany 4.73 2.86 2.35 2.07 0.75
Greece 9.31 5.17 0.76 2.45 4.63
Ireland 4.43 5.02 3.78 7.84 5.47
Italy 6.06 3.82 2.29 1.63 0.65
L uxembourg 3.78 2.87 4.87 6.22 3.38
Portugal 7.00 5.22 3.38 3.03 0.63
Spain 7.91 3.77 3.14 2.84 3.24
Sweden 4.65 1.98 2.02 1.92 2.24
The Netherlands 5.39 3.10 2.28 3.19 0.96
UK 3.02 2.09 2.80 2.51 2.38
EU15 (average) 5.48 3.52 2.64 3.00 2.17

Source: Eurostat

In the 1990s the average growth rate of GDP forlthecountries was slightly
improved reaching 3% in comparison to 2.64% of pmevious decade. But
among the 15 countries only seven (Austria, Belgib@nmark, Greece, Ireland,
Luxembourg and The Netherlands) managed to englyehigrowth rates to those
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of the previous decade. The most noticeable imgrmnts in GDP growth
during the 1990s have occurred in Ireland and Liba@mg (with an average
growth rate in the 1990s of 7.84% and 6.22% respyj.

The average growth rate of GDP for the 15 EU caoesitover the years 2001-
2005 has seen a slight decline (2.17% in comparteo8% of the previous
decade) with only four countries (Finland, Greecpain and Sweden)
experiencing higher rates of growth in comparisothe previous decade.

If we consider each country’s GDP per capita, githeat it is considered to be a
better indicator for the prosperity or level of deapment of a country, we
observe that Luxemburg, Denmark, The Netherland&d&n and Austria are at
the top end throughout the period examined whileeGe, Spain and Portugal at
the bottom end during the same period. Among thecduntries, Ireland has
managed to move from the bottom end of the EU mafyprankings to the top
end during the last two decades. It becomes obvitat there is a big
discrepancy among the 15 countries as far as thel lef development is
concerned. Looking at each country’s military mmrdTable 2), we observe a
similar situation. What is more interesting istth@ cannot generalize saying that
poorer countries dedicate less of their resouragesiefence or rich countries
dedicate more resources on defence. There are qmuortries that dedicate a
significant percentage out of GDP for defence (GeeePortugal) and rich
countries with a very small defence burden (LuxeangpAustria).

Table 2 provides data on the military burden farheaf the 15 countries over the
period 1961-2005. We attempt to categorize thesmtces in two groups: high
defence spenders and low defence spenders basedhether their average
burden over the period 1961-2005 is above or bél@¥% which is the average
military burden for the 15 EU countries over thensgperiod.

Given this we can classify the 15 EU countriesadlews:

High defence spenders. Greece (5.05%), UK (4.39%), Portugal (4.11%),nEs&
(3.83%), Germany (2.93%), The Netherlands (2.8®&gden (2.86%).

Low defence spenders: Belgium (2.55%), ltaly (2.42%), Denmark (2.17%pain
(1.93%), Finland (1.63%), Luxembourg (0.97%), Aiast(1.08%), Ireland
(1.26%).

Among the big defence spenders, the UK and Frarecéha only countries of the
European NATO with the status of nuclear poweréncé& becoming a nuclear
power in 1960, France has placed a particular esiplua its nuclear capabilities
trying to modernizing them. Germany is also amadmg big defence spenders
with a developed defence industry. Portugal hdwgh military burden for the
years prior to 1974 and after that a dramaticaflgrdased one. The reduction of
the Portuguese military burden after 1974 is aited to the end of the
dictatorship but most importantly to the end of @alonial Empire. As Barros
(2002) mentions during the period 1960-1974 theugoiese armed forces were
engaged in various wars against liberationist foricethe African colonies. At
that time the domestic defence industry was supglgrms and munition to the
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army. However, the Portuguese defence industike (lhe Greek defence
industry) is small, inefficient and underdeveloped.

Exactly the opposite pattern is observed for Gredt¢w Turkish invasion of
Cyprus in 1974 marked a huge increase in militargdén which has remained
high since then due to continuous disagreements @ndflicts with the
neighbouring country. Sdsreece’s military burden is the highest becausthef
security concerns. Since 1974, the Hellenic fdrpesary mission has been to
maintain a balance of power with Turkey, specificaeterring the infringement
of Greek national interests and sovereignty andegiriéng a Turkish attack on the
Greek-Cypriot part of Cyprus. In the 1990s thewsva deep concern over the
events in the Balkans (Yugoslavia's disintegratitre treatment of the Greek
minority in Albania, etc). Initially these evenseemed to add to the security
concerns for Greece, but since none of these deanpossessed large military
establishments Greek defence policy and militaanping was not affected.

Table 2. Defence Spending as shar e of GDP (%)
1961-701971-80 1981-90 1991-2000 2001-2005 1961-2005

Austria 1.22 1.15 1.17 0.91 0.80 1.08
Belgium 3.20 3.05 2.95 1.62 1.30 255
Denmark 2.73 2.30 2.22 1.74 1.54 217
Finland 1.73 1.56 1.85 1.61 1.20 163
France 5.15 3.87 3.90 3.05 256 3.83
Germany 418 3.42 3.14 1.73 1.44 293
Greece 4.14 5.83 6.11 4.54 4,24 5.05
Ireland 1.32 1.52 1.47 0.99 0.72 1.26
Italy 3.11 2.52 2.25 1.99 204 242
L uxembourg 1.18 0.92 1.04 0.80 0.86 0.97
Portugal 6.76 5.09 3.13 2.42 218 411
Spain 1.94 2.03 2.66 1.48 1.14 193
Sweden 3.93 3.29 2.62 2.16 1.74 286
The Netherlands 4.00 324 299 1.97 1.64 289
UK 574 485 477 3.09 2.64 4.39
EU15 (average) 336 298 282 2.01 1.74 2.67
NATO Europe 386 348 3.26 2.39 21 31
us 861 615 6.35 3.79 3.66 3.7
NATO 522 385 389 2.56 2.30 37
Source: SPRI
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Spain’s transition from a long period of dictatopsifthe Franco regime) to
parliamentary democracy (monarchy) took place ii51%fter Franco’s death.
The international isolation, autarky and stagnatiaat characterised Spain during
the dictatorship dramatically changed after Spaineded to the EC in 1986
(Story, 1995). One of Spain’s major foreign polayjectives since the advent of
democracy has been to increase its influence iimlAimerica. Spain has a
special interest in this area because of histotieal and a common linguistic,
cultural and religious heritage. In the post-Fanyears, economic investment
and diplomatic initiatives were added to the moostalgic links between Spain
and its former colonies (Solsten & Meditz, 1998).

When war broke out between Britain and Argentinarothe Falkland islands
(Malvinas) in the spring 1982, Spain supported Atge’s claim to the islands.
Also, Spain took active part in the Contadora groap association of Latin
American republics seeking peaceful solutions te Hloody struggles in El
Salvador, Guatemala and Nicaragua. Spain’s lotapkshed policy of neutrality
ended with its conditional accession to NATO in 29¢hich was confirmed by
referendum in 1986. Defence spending remained lvedtiw the average for the
alliance since then. In the early 1980s, Spadesfence industries were very
successful in arms exports mainly because of tlagively small scale of Spain’s
own military orders. By 1987, it had risen to dlghank as a world exporter with
a number of clients in the Middle East and Latinekiva. But this changed after
the changes in Eastern Europe in the late 198@=r 2088, Spain enforced sales
embargoes against countries accused of human rghéions (S.Africa, Chile,
Paraguay), Warsaw Pact and other communist coantie well as active
belligerents (Iran, Iraq), (Mollas-Gallard, 199Epr the period 1995-1999, Spain
was twelfth in the ranking of countries with exmomf major conventional
weapons (SIPRI, 2000). As Castro (2001) claimsntfaén demand for Spanish
defence companies is the home market that's whynibg@ernization of the armed
forces is very important for them.

As far as the rest of the countries, they didn'wéhaany serious strategic
considerations during the period of examinatiomraffom some economic crises
that are captured with dummies.

3. Modelling the Demand for Military Expenditure

It becomes obvious that there are important diffees among the 15 countries
both as far as their military burden and their egoit situation are concerned.
There are countries that are economically weak spehd a lot on defence,
countries that are economically strong that spelud an defence but also among
the rich countries we identify those that spencthalspercentage out of their GDP
on defence and those that have a high military durdThis heterogeneity points
to individual country analysis or grouping of siaricountries.
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The simple demand model developed in this sectrawsl upon the neoclassical
principle of maximising the social welfare functigiven security and budget
constraints (see Smith (1980, 1989) for furthead®t It follows that the demand
for a country’s military expenditure can be modedsd

M=D(Y,Z,Pn,P) (@)
Where M is the military expenditure of a countrylanis a function of economic
variables (Y), political and strategic factors (Bjilitary price deflator (R) and
civilian price deflator ().

In empirical work, prices are usually dropped frtime equation because either
there is not a separate price deflator for militggods or because the two
deflators move together. This practice has beeantic criticized by Solomon
(2004) who used the relative prices to estimate deenand for military
expenditure in Canada. However, when there iseparste deflator for military
goods (and this is the case for most of the coemitn our sample) there is not
much one can do. Based on the above consideratibesequation that best
describes the determinants of military expenditwtesuld incorporate economic,
political and strategic effects all of which needkte specified and quantified.
This leads to the following specification:

M=M(Y,P,G,TB,N,Z) )

where:

M: military expenditure in constant 1998 mn US $

Y: GDP in constant 1998 mn US $

P: population (in ‘000s)

G: government expenditure (excluding military) onstant 1998 mn US $
TB: share of trade balance (exports - imports afdgoand services) in GDP
N: average military burden of NATO’s European mendiates

US: US military burden

Z: Country-specific dummies and variables

Defence is a considered a public good and convegltipublic finance theory
suggests that the levels of military spending sthood positively related to
income. This should be captured by the positiveffament of real GDP (Y).
Population (P) is also introduced as a proxy véeiab capture any scale public
good effect of military spending. If security is a public gbdt is unlikely to
increase as population increases, or at least maha same proportion. The
inclusion of non-military government expenditure) (& the model represents the
economic burden of defence and is expected to émtezquation with a negative
sign to account for the opportunity cost of defentle share of the trade balance
in GDP (TB) reflects the openness of the econontyitmsign is ambiguous. For

1 Given the non-rivalness characteristic of defence, arase in population need not lead to an
increase in the quantity of defence supplied. There magriteless, be an increase in demand for
a pure public good (like defence) if it has a high incoslesticity of demand and if rising
population reduces the tax cost faced by the median voter.
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those countries that are members of the NATO alarthe inclusion of the

alliance’s military burden seemed reasonable ireotd account for the spill-in

effect. If the sign on the NATO variable (N) is po®, the country is a

“follower”, otherwise a “free-rider”. For non-NAT@embers (Austria, Finland,

Ireland, Sweden) the NATO variable was not includ&thally, the lagged value
of the dependent (M) is introduced to account fartia, such as hangover from
previous expenditures or commitments to program(@esne and Mohammed,
1995).

To account for the strategic and political facttirat played an important role in
military spending during 1961-2005 for all coungri@ number of country specific
dummies and variables are included. These dummidbkere capture
strategic/political events that affected militapeading positively or negatively or
economic crises that led to reductions in deferpending. Specifically, one
dummy variable is introduced for Greece to captbeeperceived threat after the
Turkish invasion in Cyprus in 1974. The dummy fbe tTurkish invasion of
Cyprus is expected to be statistically significaith a positive sign, given the
dramatic increase in the Greek military spendingt thear. For the case of
Greece, also Turkey’'s military expenditures areromiced to see whether
Greece’s military expenditure depends on the “eri€mvilitary spending. A
single dummy is introduced for Portugal to encam®ulthe increased military
burden prior to the collapse of the dictatorshid &me end of the colonial wars.
The dummy for Spain accounts for the increasesimiditary expenditure due to
the war over the Malvinas (in 1982) and the expexit-growth of the Spanish
defence industry since the early 1980s. The y&&2lalso coincided with
Spain’s membership of the NATO alliance.

4. Data and Empirical Estimation

Data on the military expenditures (both in leveisl &n shares of GDP) for the 15
EU countries, for the European NATO countries aad the US come from

various SIPRI Yearbooks (1975, 1981, 1988, 199Q12@lumes), while the data
on government expenditure, trade balance, populaia GDP (in 1998 mn US
$) are from the EUROSTAT database. The non-mjlitlavernment expenditure
variable was constructed by deducting the SIPRitamyl expenditure figure from

the EUROSTAT general government expenditure figure.

Following Dunne et al. (2003), the proposed equatibthe demand for military
expenditure that is estimated over the period 18815 for each of the 15 EU
countries is:

M=M (M., Y, P, G, N, TB, Z) 3)

2 Spain joined the alliance in 1982
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Where:

M., is the lagged value of military expenditure;

Y is real GDP;

P is population;

G is government expenditure excluding military;

N is the share of military expenditure in GDP for thedpean NATO countries;
TB is the share of trade balance in GDP;

Z is the dummy for political or strategic changes

TUR is the Turkish military burden (relevant only for tese of Greece)

This model was estimated within the ARDL framewtwkcointegration over the
period 1961-2005. The ARDL approach to cointegratillows for inferences on
long-run estimates regardless of the stationarnigpgrties of the serids It is
guite unclear whether one should use the levelgarithms or shares of the
variables (see Brauer (2003), Solomon (2004)). Ahkough it is true that the
use of shares allows us to avoid conversion probleéhe interpretation of such
results is not always clear. Furthermore, as Hagled Sandler (1995) claim, the
nature of the demand for military expenditure idtdreexplained by the level
variable. The present study estimated the aforaoresd model for each country
under three specifications, in levels, logarithmd ahares of the variables. Non-
nested tests suggested that the logarithmic tremstion of the variables was
preferred over the levels and shares specificationall countries, and as such,
these results are presented.

Before we follow the ‘general to specific’ methoogy, we present the estimated
long-run coefficients of the full model for eachtbé 15 countries on Table 3. As
expected, the results show some variation acr@ssdhntries. Specifically, the
income variable appears to have a positive andfiignt effect on the demand
for military expenditure in Greece, Portugal, Thetierlands, UK, Italy, Spain
and Austria and an insignificant effect for theeca$ France, Germany, Sweden,
Belgium, Denmark, Finland, Luxembourg and Irelandmong the last set of
countries where income appears to be insignifieena determinant of military
expenditure we find mostly resource-unconstrainedntries. This may imply
that once the countries have reached a certaih ¢évdefence spending further
increases in income will leave defence spendindfected.

As far as the public good effect of defence (cagatby the negative coefficient of
the population variable) is concerned, it is ongyified in the case of Germany,
Portugal and Finland. In Ireland, Luxembourg amee&en the coefficient of the
population variable is significantly positive sugfeg that increases in
population leads to increases in military spending.

3 See Pesaran and Shin (1999)
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Table 3. Estimated long-run coefficients

Dependent variable LM

constant | LGDP | LPOP | LG | TB NATO | US DUM1 DUM?2 T
Austria 1041 | 082 |-1.46 | 004 |-003 |NA |NA |026 -0.17 N/A
(D64,09305) | (0.72) | (2.31) | (0.85) | (0.16) | (2.25) (3.11) (2.63)
Belgium 4685 | 161 |3.63 |-0.06 |-001 | 104 |-0.03 |-0.76 N/A
(D92) (0.57) | (0.87) | (0.37) | (0.07)| (0.65) | (2.49) | (0.57) | (1.84)

-3.78 002 | 086 |036 |0002 |01l |002 |-010 N/A
Denmark (0.63) | (0.09) | (0.98) | (4.75) | (0.44) | (2.63) | (1.85) | (2.65)
Eintand 23553 | 0.30 | -30.00 | 221 | 0.06 |N/A |NA |-055 -0.93 N/A
(OB Doseg) | @18 | (0:39) | (215) | (288) | (1.68) (1.88) (2.11)
France 1.99 121 | -0.66 | -0.14 | -0.02 | 0.28 | 0.01 | -0.35(D69) | -0.22(D00) | N/A
(D69,D00) (0.11) | (1.70) | (0.38) | (0.29)| (1.15) | (1.65) | (0.47) | (2.61) (2.18)
Germany 2064 | 0.75 |-1.83 | -0.06 | -0.001 | 021 | -004 | -0.24 N/A
(D91) (396) | (1.62) | (656) | (0.23)] (0.17) | (1.91) | (2.23) | (2.52)
Greece -6.63 143 |-081 | 039 |003 |041 |006 |o043 0.16
(D74) 0.72) | (12.39) | (0.73) | (2.40) | (2.02) | (3.80) | (1.98) | (3.61) (4.47)

-33.9 013 | 483 |023 |-002 |NA |NA |-030 N/A
Ireland (3.74) | (0.86) | (355) | (0.85)| (4.55) (4.44)
ltaly 4088 | 1.4 -443 | -0.17 | 0.005 | 0.12 | 0.007 | -0.21 -0.19 N/A
(D80,D95) | (1.57) | (2.42) | (1.50) | (0.99) | (0.53) | (0.86) | (0.34) | (2.12) (2.02)

4999 | 282 | 551 |-097 |-002 | 180 |-011 | - N/A
Luxembourg | (4.02) | (3.85) | (227) | (3.38) | (2.88) | (3.38) | (1.75)
Portugal 18.49 141 | -300 |-0.02 | 0.004 | 022 |007 | 046 N/A
(D6175) 271) | (555 | (431) | (0.16)| (0.11) | (258) | (3.43) | (3.74)
Spain -2.68 142 | -052 |-0.33 [ 0.003 | 0.72 | -0.02 | 0.80 N/A
(D7805) 0.12) | (245) | (0.17) | (1.50)| (0.34) | (6.46) | (0.68) | (5.32)
Sweden 5336 | -0.07 | 771 |-062 |-002 |N/A |NA |-034 0.15 N/A
(D96, D7678) | (4.29) | (0.42) | (4.75) | (4.99) | (5.78) (5.59) (4.34)
The 2990 | 190 |-513 |0.25 |0.005 | 033 | 006 | -- N/A
Netherlands | (1.04) | (2.31) | (1.29) | (0.59)| (0.40) | (1.78) | (2.10)

-16.69 | 089 | 091 |0.27 |-0.008| 057 |0.03 |-020(D8L) | 0.31(D91) | N/A
UK(D81,091) | (0.49) | (2.19) | (0.28) | (0.80)| (0.86) | (4.29) | (1.19) | (2.09) (3.54)

Surprisingly, the ‘crowding-out’ effect of defendeaptured by the negative
coefficient of the non-defence government expemeguapplies only to the case
of Luxembourg and Sweden indicating that in thesentries increases in other
non-defence government expenditure (health, ecwgatead to cuts in defence
spending. Even more surprising is the result foee@e and Denmark where the
coefficient is significantly positive. A possibéxplanation for Greece could be
that whenever there are increases in non-defeneergment expenditures there
are also increases in defence even if this meaesiai@tion of the budget deficit.

The share of trade balance in GDP has a significegative effect on the demand
for military expenditure in the case of Austrieglémd, Luxembourg and Sweden
which is not a surprise given that these countreage a trade surplus. For Greece,
the trade balance variable has a significantly tpesieffect on the demand for
military expenditure which may imply that increasestrade deficit lead to
increases in defence spending.

As far as the European NATO variable is conceriteappears that only France,
Italy and Luxembourg are not ‘followers’ of theiafice given the insignificant
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coefficient. All other members (Belgium, Denma@ermany, Greece, Portugal,
Spain, The Netherlands and UK are ‘followers’ a¢ tBuropean NATO. Among

the NATO countries, France, Denmark, Greece, Paltagd the Netherlands are
also ‘followers’ of the US while Germany is the ymountry that behaves as a
‘free-rider’ in the long-run.

Following the ‘general to specific’ methodology aaffer various specification
searches and testing exclusion restrictions, we epdwith the following
equations that best explain military spending ioheaf the 15 EU countries both
in the long-run and in the short-run.

Portugal
The long-run estimates:

M =18.91 +1.38 Y — 3.03 P +0.22 N + 0.08 US + (D75
(3.25) (12.53) (4.81) (2.81) .68 (5.24)

The error correction representation is:
dM=12.94 + 0.94 dY — 2.07 dP +0.33dN + 0.05dUS8D&175 — 0.68 ECM(-1)
(2.61) (7.99) (3.53) (4.68) (3.51) (6.82) (8.59)

R?=0.84, DW=2.03
X?(1)=0.32, X(1)=1.99, ¥(2)=1.55, ¥(1)=0.06

Spain
The long-run estimates:
M=1492+1.60Y —-2.83P +0.80 N + 0.75 D8205

(0.75) (3.25) (1.13) (7.87) (5.95)

The error correction representation is:
dM =8.5+0.91dY - 1.61dP + 0.46dN + 0.43D820h57 ECM(-1)
(0.81) (4.20) (1.27) (7.42) (6.78) (6.26)

R?=0.68, DW=1.81
X?(1)=0.16, X(1)=2.79, X(2)=2.27, ¥(1)=0.06

Greece

The long-run estimates:

M=-13.34+1.45Y - 0.28G +0.02TB + 0.43 N + Ol06 +0.15TK +0.43 D74
(14.99) (13.09) (3.43) (1.87) 4.32) (1.86) (4.52) (3.60)

The error correction representation is:
dM=-9.12+0.99dY-0.19dG+0.007TB+0.01TB1+0.30dN-0.009dUS+0.10T+0.29D74-0NBELC
(5.16) (5.46) (2.75) (0.98) (2.14Y2.97) (0.37) (4.93) (4.46) (6.17)

R?=0.77, DW=1.90
X?(1)=0.13, ¥(1)=2.91, ¥(2)=2.69, ¥(1)=0.23

410



Proceedings of the 10" Annual International Conference on Economics and Security

Sweden

The long-run estimates:

M =-53.36 +0.07 Y + 7.71 P - 0.62 G - 0.02 TB34D96 + 0.15D7678
(4.29) (0.42) (4.75) (4.99) (5.78) (5.59) (4.34)

The error correction representation is:
dM=40.68-0.06dY+5.87dP-0.47dG-0.02dTB-0.009dTB-0.26D96+0.11D7678-0.76ECM(-1)
(3.96) (0.42) (4.31) (4.47) (4.51) (2.67)(5.98) (3.86)  (8.22)

R?=0.76, DW=1.62
X?(1)=2.09, X(1)=1.01, X(2)=4.20, ¥(1)=0.20

Ireland

The long-run estimates:

M =-40.94 -0.06 Y + 5.87 P — 0.02TB - 0.32 D8789
(10.64) (0.44) (9.43) (5.31) (4.80)

The error correction representation is:
dM=-30.33-0.74dY+1.01dLY1+4.35dP+0.001dTB-0.23D8B74ECM(-1)
(5.59) (1.78) (2.15)  (5.35X0.28) (4.86)  (6.46)

R’=0.67, DW=1.81
X?(1)=0.34, ¥(1)=7.37, ¥(2)=0.03, ¥(1)=1.82

Austria

The long-run estimates:

M=-1.72+0.78 Y — 0.03 TB+0.29 D64 — 0.22 D9305
(2.80) (15.17) (3.00) (3.56) (6.49)

The error correction representation is:
dM=-1.17- 0.16Y-2.08dY1-0.003dTB+0.19D64-0.15D930%8ECM(-1)
(2.42) (0.34) (4.81)  (0.41) (3.85)  (4.89) (6.92)

R?=0.70, DW=2.11
X?(1)=0.43, X(1)=0.11, X(2)=2.24, ¥(1)=0.18

Finland

The long-run estimates:

M = 235.53 +0.30 Y —30.00 P - 2.21 G + 0.06 TB550D87 - 0.93D959
(2.18) (0.39) (2.15) (2.88) (1.68) (1.88) (2.11)

The error correction representation is:
dM=54.10+0.07dY-6.89dP-0.51dG+0.01dTB-0.40dM1-0.13D87-0.21D959-0.23ECM(-1)
(3.82) (0.40) (3.75) (3.85) (2.40)(3.58) (2.58) (3.61) (2.65)
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R?=0.61, DW=1.83
X?(1)=0.40, ¥(1)=0.12, ¥(2)=11.33, ¥(1)=0.26

Denmark
The equation that best explains the Dannish myjlisending in the long-run is:
M =2.08 +0.13 Y -0.33G +0.15 N - 0.11 D73

(2.03) (0.92) (4.77) (5.67) 53

The error correction representation is:
dM =1.58 +0.10dY-0.25G +0.11dN - 0.09D73-0.76 ECMI(
(1.85) (0.94) (3.53) (4.92) .34) (6.83)

R?=0.66, DW=1.91
X?(1)=0.02, X(1)=0.35, X(2)=0.54, ¥(1)=0.39

Germany

The long-run estimates:

M=19.51+0.73Y —-1.78 P +0.22 N - 0.04 US - @86k
(5.03) (6.39) (7.06) (3.07) 9@ (3.29)

The error correction representation is:
dM =10.50 + 0.39dY-0.47dP +0.12dN - 0.02 dUS 9091-0.54 ECM(-1)
(4.51) (3.79) (2.53) (2.54)2.07) (4.65) (5.27)

R?=0.64, DW=2.27
X?(1)=3.49, X(1)=1.47, X(2)=1.71, X(1)=1.34

Belgium

The long-run estimates:

M=-1591+1.76 Y +0.94 N - 0.66D92
(5.86) (8.84) (9.42) (2.73)

The error correction representation is:

dM =-4.03 + 1.30dY +0.24dN - 0.17D91-0.25 ECM(-1)
(4.20) (3.49) (4.92) (4.27) (4.58)

R’=0.67, DW=2.25

X?(1)=0.82, ¥(1)=2.30, ¥(2)=0.82, ¥(1)=0.17

UK
The long-run estimates for the UK:
M =-7.69 +0.95 Y + 0.27 G+0.56 N +0.03US -0.81D>&132D91
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(2.38) (2.50) (1.23) (4.95) .24) (2.42) (3.56)

The error correction representation is:
dM=-2.95+0.37dY+0.11dG+0.21dN+0.01dUS-0.09D81+09280.29dM-0.38ECM(-1)
(2.42) (2.45) (1.19) (4.38) 1@) (2.52) (3.67) (2.44)  ©®)6

R?=0.60, DW=1.70
X?(1)=1.83, X(1)=0.10, ¥(2)=0.92, ¥(1)=0.60

France

The long-run estimates:

M =-2.54 +0.89 Y +0.27N+0.02 US - 0.31D69-0.18D00
(2.39) (12.63) (5.03) (1.08) 3.93) (2.74)

The error correction representation is:
dM =-0.71 + 0.25dY- 0.02dN + 0.02 dUS - 0.09DGRG5D00 -0.28 ECM(-1)
(2.23) (5.35) (0.52) (2.93) (4.54) (2.97) (5.93)

R?=0.70, DW=2.06
X?(1)=0.09, X(1)=0.49, ¥(2)=1.91, ¥(1)=0.01

Luxenbourg
The long-run estimates:

M = -49.99 +2.82Y +5.51 P —0.97G — 0.02TB+ 1.80M1QIS
(4.02) (3.85) (2.27) (3.38) .8®) (3.38) (1.75)

The error correction representation is:
dM =-20.05+0.18dY+2.21dP-0.07G-0.01TB+0.14dN-0.40dN1-0.04dUS-0.40ECM(-1)
(3.92) (0.52) (2.16) (0.33) (2.54) .06) (3.32) (2.36) (3.91)

R?=0.63, DW=2.19
X?(1)=0.84, ¥(1)=1.32, ¥(2)=1.85, ¥(1)=0.62

The Netherlands
The long-run estimates:

M =-6.72+1.11 Y +0.46 N + 0.04 US
(3.13) (7.32) (6.04) (1.83)

The error correction representation is:
dM =-2.45 + 1.00dY +0.17dN + 0.01 dUS - 0.30dM{e136 ECM(-1)
(3.33) (3.00) (4.77) (1.88) (2.54) (5.16)
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R?=0.54, DW=2.07
X?(1)=0.38, X(1)=0.86, X(2)=0.45, ¥(1)=0.14

Italy

The long-run estimates:

M =22.74+0.71Y — 2.06 P -0.21 D80 - 0.23D95
(1.94) (6.09) (1.70) (2.25) .62

The error correction representation is:
dM =11.19+0.35 Y - 1.01 P -0.10 D80 - 0.11D9549€CM(-1)
(1.83) (3.48) (1.62) (2.77) .0@ (4.31)

R?=0.51, DW=2.07
X?(1)=0.10, X(1)=0.22, X(2)=1.05, ¥(1)=0.04

Considering the error correction representatiothefdemand, the ARDL models
for all countries have relatively high explanat@gwer and successfully pass all
tests for serial correlation, functional form, nality and heteroskedasticity.
Furthermore, most of the variables are significant have the expected sign
while the error correction term enters the equatiaith the expected negative
sign.

For most of the countries, there is a significamsifive effect of income (Y) on

military spending suggesting that increases innmedead to increases in military
spending. Specifically, income has a positive agdicant effect for Portugal,

Spain, Greece, Belgium, UK, The Netherlands, AastGermany, France,
Luxembourg and Italy. The only countries whereome does not have any
significant effect on military spending are Swedealand, Finland and Denmark
which indicates that income constraints have littipact in these countries.

The public good effect of defence is verified foetcase of Portugal, Finland,
Germany and ltaly suggesting some cost sharingctffe Non-military
government spending (G) has a significant negativefficient in the case of
Greece, Sweden, Finland, Denmark and Luxembourggesting that military
spending will tend to crowd out other governmerdgrapng The trade balance
variable is positive and significant for Sweder)dnd, Austria, Luxembourg and
the UK while its impact is negative and significantthe case of Greece and
Finland.

Clearly, there are important strategic factors wheteing long run military
spending. European NATO military spending (N) hapoaitive impact on the
military expenditure for Portugal, Spain, GreecenBark, Germany, Belgium,

4 The non-exclusiveness and non-rivalness features of amdud like defence would suggest
that an increase in population should not lead to incréasetitary expenditure, at least not
proportionate increases
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UK, The Netherlands which suggests that these desnare followers of the
alliance both in the short-run and in the long-rdfurthermore, followers of the
US both in the short and in the long-run appedredPortugal and France while
Greece is a US follower only in the long-run. O@lgrmany appears to be a free-
rider as far as the US variable is concerned. Tumandies for the strategic or
economic events are all significant with the expdcsigns. For Greece, apart
from the dummy for the Turkish invasion of Cyprtise Turkish military burden
has a significant positive sign suggesting that ohéhe major determinants of
Greek military expenditure has been the perceiliezat of war.

It becomes obvious that there are clear differennethe long and short-run
determinants of military expenditure. What is cleathat both economic and
strategic variables are important, but there arearclindividual country
specificities that are also important.

Clearly, a simple demand model that attempts te iako consideration major

institutional and strategic factors can be a sampgly successful means of
modeling the determinants of military spending.e HCMs are well defined and

provide interesting results for each of the coestriHowever, the specificities of
the individual countries experience, both econaamid strategic are important and
make it difficult to draw common conclusions.

5. Conclusions

This paper has provided an empirical analysis ef dieterminants of military
spending in the EU15 countries. The fact that tladly have had marked
reductions in military spending after the end of tBold War, and that they all
have good time series data available make thenxtaeneely interesting group of
countries to study especially because of the reckstussions towards the
development of a CESDP.

A relatively simple demand model provides a sumgly useful basis for an
investigation of the relative importance of strad¢eand other social and economic
factors for the 15 countries. It also provides santeresting results. There are
clear differences in the processes determining timditary spending, both the
long run and short run. Military spending appearseispond positively to output
changes in both the short-run and in the long-armfost of the countries. As far
as population changes are concerned there is diwvermong the 15 countries,
while there is evidence of a ‘follower’ behaviodrtbe European NATO by most
countries. There is some evidence that militaryndpey crowds out other forms
of government spending in Greece, Sweden, FinlBedmark and Luxembourg,
in the sense that other government expenditureg f@wnegative impact on
military spending. It is also important to take @at of the particular historical
and institutional feature of the countries in mdidgl the demand for military
spending. Using simple year dummies takes the aisadysurprisingly long way,
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but future modelling efforts might benefit from diimg more sophisticated ways
of quantifying political and strategic factors.
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