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Abstract: Thischapter containsacomprehensve, critica review, asof December 2002, of the
entire literature on the economics of military affairs in Greece and Turkey. In paticular, |
review (a) arms race models, (b) models of the demand for military expenditure, (C) modds
measuring the economic impact of military expenditure, (d) the literature and issues relating to
indigenous arms production, and (e) afew papers dedling with other aspects of the economics
of military affairs of Greece and Turkey. | conclude with a number of summary lessons and
observations of how future research might improve upon the existing body of work.



Greeceand Turkey:
A Comprehensive, Critical Review of the
Defense Economics Literature (as of December 2002)+

I ntroduction and issues

The purpose of this chapter istwofold. First, | offer (as of December 2002) acomprehensive,
critica review of theextengveliterature on Turkish and Greek military expenditure, itspolitico-
military underpinnings, and its micro and macroeconomic effects. Second, | point to
shortcomings and gaps in the literature.

Greco-Turkish relations since 1923

Some facts of the relevant history of the Greco-Turkish conflict are quickly told. Both the
Greek and the Turkish governments agree, as do the scholars, that following the peace treaty
of Lausanne and the founding of modern Turkey in 1923, the countries enjoyed a period of
mutud friendship under Greek Premier Venizelos and Turkish Presdent Atattirk (Demird,
1998/99; Stephanopoulos, 1998/99). Substantia Turkish minorities lived in northern Greece
and in Bulgaria, and large numbers of Greek population pockets existed in Turkey.! Greeks
and Turks dso shared, in varying population percentages, a number of Aegean idands. Both
nations joined NATO in 1952, congtituting NATO' s southeastern flank, and both sent troops
to Korea during the Korean war (Krebs, 1999, p. 358). For Greece, joining NATO was a
decisve event, following, asit did, the defeat of communist forcesin its five year civil war of
1944-1949, but this gave its army an overly prominent role in public affairs, culminating in a
military dictatorship which lasted from 1967 to 1974. Turkey aso saw episodes of military
rule, namely from 1960-1961, 1971-1973, and 1980-1983.

The idand of Cyprus — the most prominent bone of contention between Greece and
Turkey — had been leased by the British from the Ottoman empire Since 1878 and came under
direct British rule in 1914. Over Turkish-Cypriot unesse, Greek-Cypriot guerilla unrest
developed ontheidand inthe 1930s, eventudly resulting in an independent and Greek-Cypriot
dominated Cyprus by 1960 (Turan and Barlas, 1999, pp. 474-475). Even though the new
condtitution guaranteed representation to both population segments, Greco-Turkish conflicts
in and over Cyprus broke out several times throughout the 1960s. Only a “most brutal
diplomatic note’ by US President Johnson prevented aplanned Turkish invasion of Cyprusin
1964 (Krebs, 1999, p. 361). Then, inthe summer of 1974, a Greek-inspired coup on Cyprus
led not only to the Turkish invason of the northern part of theidand but also to the fal of the
Greek military dictatorship in Athens. In consequence of theinvasion, Turkey now holds about
40 percent of theidand’ sterritory and 17 percent of the population live in northern Cyprus.
Turk-Cypriots declared an independent Turkish Republic of Northern Cyprus (TRNC) on 15
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November 1983, an entity recognized only by Turkey.

Apart from Cyprus, there are four other primary areas of dispute between Greece and
Turkey. They are: (a) disputes over the extent of territorial watersin the Aegean; (b) disputes
over theextent of territoria airspace; () disputes over continenta shelf rights; and (d) disputes
over Greek militarization of certain Aegean idands. Since 1974, the countries respective
forces were placed on full dert in 1987, 1994, and 1996, narrowly avoiding war between
Greece and Turkey (Athanassiou and Kollias, 2000; Matthews, 1999). Both countries very
much look to the United States in particular to hep mediate their conflict which, with the end
of the bipolar NATO-Warsaw Pact hostility, has taken on renewed urgency (Krebs, 1999).

Greco-Turkish cooperation

Despiteitshistory of sharp conflict, it must be pointed out thet, except for Cyprus, the* Turko-
Greek relationship has been characterized by peace’ (Turan and Barlas, 1999, p. 486), abeit
an uneasy and fragile one, and that Greece and Turkey cooperatein anumber of venues. Both
joined NATO on 18 February 1952; both contributed to NATO-led peacekeeping forcesin
Bosniaand Albania (Turan and Barlas, 1999, p. 482); Greece is a member of the EU since
1 January 1981 and, after long opposition (Congtas, 1995, p. 78; Nea and Barbezat, 1998,
p. 360), it recently —in March 1997 — supported Turkey’ sapplication for full EU membership
if only because Greece sinterests are better served with Turkey inthe EU than outside the EU
(Kurop, 1998). Turkey has been an associate EU member since 1964 and was admitted to
full candidacy status in December 1999. Greece and Turkey are both members of the Black
Sea economic cooperation area, longside Albania, Armenia, Azerbaijan, Bulgaria, Georgia,
Moldova, Romania, Russia, and the Ukraine, a region comparable in size and population to
the EU (Sen, 1993). The association was formed by non-binding declaration in Istanbul on 25
June 1992. And in Athens, on 12 January 1999, Albania, Bulgaria, Greece, Italy, Macedonia,
Romania, and Turkey signed an agreement to complete arrangements for a regional
peacekeeping force (NOD & Conversion, No. 48, June 1999, p. 20).

While Greece is embedded in, and ethnic-Greek populations are strewn across, the
tumultuous Bakans, Turkey is not only surrounded by highly insecure and volatile countries,
suchaslran, Irag, and Syria and the newly independent follow-on states of the former Soviet
Union but aso faces internd security consderations regarding Idamic fundamentalism and its
restive population of ethnic Kurds. Thus, both countries should greetly benefit from settling their
mutud differences.

The Greek and Turkish economies

In mid-2001, Greece' s population stood at 10.6 million people while Turkey’s was at 66.2
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million people. Greece's population growth is near-zero, while Turkey’s population tripled
between 1950 to 1995 and averaged 1.5 percent per year sincethen. For the 1980s, Greece's
economy has been in dmost continuous doldrums since joining the EU in 1981, resting on
“generous subsidies and agriculturd protection provided by the European Community ...
directed as politica favorsingde Greece rather than used as incentives to promote economic
growth and efficiency” (Neal and Barbezat, 1998, p. 299). The Situation has changed for the
better in the 1990s as Greece fulfilled membership criteriaiin its bid to join the European
monetary union. Incontrast, Turkey’ s economy grew apace despite two drastic recessionsin
1980 and in 1994. However, Turkey suffersespecialy fromitslack of monetary discipline, as
evidenced by its long-sanding hyperinflationary conditions. Overdl, Greek gross nationa
income per capitaisnearly fivetimesaslarge asthat of Turkey. But Greece soveral GNI of
$124.6 hillion is only three-quarters of Turkey’s $167.3 billion.? 3

Military expenditure, armed forces, and arms production

Part of the confuson of findings in the empirica studies (reviewed in the next section) gems
from whether or not to use levels of military expenditure or the share of military expenditure
out of GDP. Frequently, the results of the sudies, and their interpretation, appear to depend
criticaly on whether level or share dataare used. Use of share data confers certain statistical
advantages, e.g., comparability of shares across countries, the convenience of not having to
dedl with deflators, or with exchange rate conversonsinto acommon currency. But one must
agree with Smith’s (1998) sentiment that statistical convenience may not supplant substantive
consderations. For instance, Georgiou, Kapopoulos, and Lazaretou (1996) tested for the
presence of a Greco-Turkish arms race rivary using shares of military expenditure in GDP,
whereas Kollias and Makrydakis (1997b) used levels of military expenditures. The former
found little evidence of an armsrace, the latter found strong evidence of an armsrace. Neither
discusses the use of their respective data.

When the substantive concern is about the economic impact of military expenditure on
variables of economic performance, such aseconomic growth, share datamay be appropriate
(yet see Sandler and Hartley, 1995, pp. 210-211 and Gold, 1997, p. 110). But when
andyzing imminent military threat and testing for the presence or aosence of an amsrace, it
isproper to uselevel data or better yet, stock data, snce levels and stocks indicate actud or
expected fighting capabilities of onesdf vis-avis the putaive adversary.* For example,
between 1950 and 1985 Turkey’s share of military expenditure out of its GDP hovered
between 3.8 and 6.0 percent, averaging close to five percent. Yet in absolute, inflation-
adjusted terms, itsmilitary expenditure increased ninefold, matching Greek absolute, inflation-
adjusted military expenditure. After 1985, economic exhaustion in Greece induced it to hold
its military spending steady in nomind terms, thus declining in red terms, and declining as a
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share of Greek GDP. In contrast, Snce 1985 Turkey’s absolute, inflation-adjusted military
gpending substantially outpacesthet of Greece. Clearly, for the consideration of whether or not
there existed an arms race, Greece would pay attention to Turkish capabilities reflected in
absolute (leves), not inrelative (shares) spending and in accumul ated spending (stocks). Inthis
case, the nod of approva here must go to Kollias and Makrydakis (1997b).>

But the co-author (Kollias) who correctly used levels datain 1997 used amixtur e of leve
and share datain 1995. Writing a demand equation to determine the level of Greek military
expenditure, Kollias (1995a) uses the share of Turkish military spending to Turkish GDP
among the independent variables (p. 311). But why would the Greek politico-military
esablishment orient its level of military needs on Turkey's share? Irrespective of what the
datistical anays's purports to show, it appearsto methat it usesthe wrong datato begin with.
But following Anderton (1989), and to his credit, it is Kolliaswho for the Greco-Turkish case
firg pointed out that military capability is not appropriately measured in levels of military
expenditure per se ether but rather in the men and machines (military labor and capitd), i.e,
by the stock of military capability, that such expenditurefinances (Kollias, 1996, especidly pp.
222-225). In the process, Kallias uncovers an increasing ratio of Turkish to Greek armed
forces, i.e,, aquantitative armed force superiority by Turkey that apparently induced Greece
to increaseits capital intensity per Greek soldier.® Inthisregard, itisof importanceto notethat
Greece and Turkey are ranked number nine and three, respectively, in the league of the
world's largest arms importers and both have recently announced multi-billion dollar
expangons of their indigenous arms production industry: Greece by US$ 15 hillion for 1996-
2000 and Turkey by US $31 hillion for 1997-2006 (Matthews, 1999).” Although the
countries arms industries predates the Turkish invasion of Cyprus in 1974, both countries
stepped up their indigenous arms production efforts in response to that invasion and to arms
embargoes imposed on them by the US in particular.

When | examine specific models further on, we need to pay specid attention to the use of
data

M odels and methods; findings and results

With few exceptions, which will be discussed, the defense economics literature regarding
Greece and Turkey confinesitsalf to four mgjor topics: (a) isthere, or wasthere, an amsrace
between Turkey and Greece? (b) what determines the demand for military expenditure; (c)
what istheimpact, if any, of military expenditure on economic growth in Turkey andin Greece;
and (d) what isthe nature, extent, and impact of indigenousarms production in these countries?
Tekeeachinturn.
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Armsrace

In the literature | found nine attempts to model and test for the existence of an arms race
between Greece and Turkey.®° These are summarized in the table A1 in the appendix.*° Even
though the descriptive literature appearsto suggest that, on ba ance, Greecefears Turkey more
than Turkey fears Greece, leading one to expect that Greece would follow Turkish military
spending, some of the satigtica resultsin the earlier papers suggest the opposite: changesin
Greek military expenditure gppear to befollowed by corresponding changesin Turkish military
expenditure (Greece“leads,” Turkey “follows’). Onestudy findshi-directiond causdity, others
find no arms race relaion whatsoever.

Whatever the gatigtica results, one of the problems with thisliterature is that whether or
not the datigica results are in line with or contrary to on€'s expectaions, post hoc
rationdizationiseasy. Assumefor ingance that Greek military expendituredid follow Turkey’s
(theapriori expectationin Stavrinos, 1992, p. 124 and Georgiou et al., 1996, p. 232). In that
case therationdization istha Greece does not wish to fal behind Turkey.* Then supposethe
opposite case: Turkish military expenditure follow Greece's. Now the rationdization is that
Turkey does not wish for Greece to catch up (Stavrinos, 1992, p. 124). This raises the
guestion of exactly what congtitutes an arms race. Here, at leadt, the authors all agree.
According to Stavrinos (1992, p. 122) and Georgiou et al. (1996, p. 236), if causdlity isfound
to run one way only then the “results do not support the basic hypothesis of an arms race
process according to which current defence expenditure decis ons are based on the opponent’ s
past behaviour.” Kollias and Makrydakis (1997b, p. 362) agree: “military expenditure
aggregates should Granger cause each other.” But Granger-causdlity, as Stavrinos (1992, p.
120, fn. 4) rightly points out, is not the same thing as causdity in a philosophica sense. Here,
Granger-causdlity is the datistical equivaent to Richardson-type action-reaction models
(Dunne, Nikolaidou, Smith, 1999, p. 3). But those, surely, are not the only way to conceive
of armsor other races. If one country does not wish to fall behind, or does not wish the other
to catch up, is that not arace? To jump for one moment to another world region, if India
follows China, and Pakistan follows India, do India and Pakistan race each other? Does an
amsrace exig only if it ismutud? | think not.

Thisisnot merdly atechnicd point and ismoreimportant thanisa first apparent. Thishas
to do with one of the most puzzling oddities of the entire set of literature. Of the dozens of
empirica papers under review, only two — and none of the nine armsrace models—explicitly
consider the impact of the non-Greek external security environment on Turkey, or the impact
of Idamic fundamentalism within Turkey, or theimpact of Turkey’ swrangling with its Kurdish
popul ation (the exceptions are Chletsos and Kollias, 1995b and Sezgin, 1998 [2001]).22 That
is, high levels of Turkish military expenditure, for reasons unrdated to Greece, may “fasdy”
have caused Greeceto try to race (to catch up to) Turkey. Alternatively, high levelsin Greek
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military expenditure—for reasons unrelated to Turkey, viz., the voldile Stuation in the Balkans
—may “fasdy” have induced Turkey to also keep pace with Greece, in addition to its other
security concerns. A Richardson arms race model, in Granger-causality form, cannot capture
these complexities, and the reported findings are therefore uninformativein asubstantive sense.
“When we apply atistical tests, what we are dmogt invariably testing are characteristics of
specific models, not theories,” writes Smith (1998, p. 421).

| have been much impressed by figure 1 in Kollias and Makrydakis (1997b, p. 366). It
showsthe logarithms of thelevels of Greek and Turkish military expenditure from 1950-1995.
(Theseareannua datafrom various SIPRI yearbooks, expressed in constant 1985 US-dollar.)
From 1950 to 1966 both increase in line with each other, but Greek military expenditureis at
alower leved than Turkey’s. The years 1967 and 1968 mark a structural break in the series,
catch-up years as it were, and from then on until 1985 Greek and Turkish levels of military
expenditure amost perfectly overlap each other. Asfrom 1986, another visudly clear structurd
break occurs. Turkey’'s military expenditure continues to rise, while Greece's says amost
perfectly flat so that the disparity between Greek and Turkish military expenditure grows in
Turkey’sfavor. “ Authors,” writes Smith, “ should persuade the reader that they understand the
data and are able to describe their statistical characteristics. Often the best way to do thisis
with well chosen pictures ...” (Smith, 1998, p. 422). Well chosen pictures are rare in the
literature under review, and figure 1 in Kollias and Makrydakis (1997b) is an excellent
exception. It is remarkable that none of the earlier authors would have looked at the raw
numbers, for the datidicd andyss merdy confirms what the figure makes amply cdlear:
Greece' sand Turkey’s military expenditure were cointegrated until 1985 but not theresfter.
If there was an arms race, it sopped in 1985. “Many articles give theimpresson,” continues
Smith, “that the authors have applied the satistical procedures without looking at the data’
(Smith, 1998, p. 423). Or, as Andrew Lang put it: “He uses statistics as a drunken man uses
lampposts — for support rather than for illumination”*3

Smith heeds his own advice and produces a figure for levels of military expenditure in
Turkey and Greece from 1960-1996 (in Dunne, Nikolaidou, Smith, 1999, p. 7) but there are
some agtonishing differences to the figure produced by Kollias and Makrydakis (1997b, p.
366).* For ingtance, the first structural break occurs not in 1967 and 1968 but rather from
1966 to 1974 and the second structural bresk occurs not with 1986 but in 1989/90.
Moreover, inthefigure by Dunne, Nikolaidou, and Smith, the level of Greek military spending
ishigher, sometimesdrasticaly higher, than that of Turkey from 1966 to 1975, but inthefigure
of Kalliasand Makrydakisthe linesfor military spending of the two countries are nearly equa
and cross each other twice. Why do these substantive differences arise? The only difference
| could locateisthat Kollias and Makrydakis used SIRPI dataindexed to congtant 1985 US-
dollars, whereas Dunne, Nikolaidou, and Smith used SIPRI data indexed to constant 1990
US-dallars. If achangein the base-year by amere five yearsleadsto such dradtic differences
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in the time-series of military expenditures for Greece and Turkey, one wonders about the
vaidity of the statistical results, regardiess of the degree of atigtica sophistication.

In addition, with regard to the share of military expenditure in GDP, Dunne, Nikolaidou,
and Smith insart a revedling footnote according to which Turkey's shares as reported in the
1998 SIPRI yearbook are much smaller than those reported in previous yearbooks and this
is“not dueto achangein the levels of military expenditure but to revisonsin GDP series’ (fn.
2, p. 7). Inany event, after gpplying an array of cointegration, ECM, and VAR models, Dunne,
Nikolaidou, and Smith are unable to find satistical evidence of an armsrace between Turkey
and Greece: “... thereis some evidence of cointegration in Greece and Turkey,” they write (p.
14) “but not in the form of along run armsrace. The resultswe get are difficult to interpret and
extremdy sengtiveto minor features of the specification.” In contrast, Kolliasand Makrydakis
(1997b) do find a systematic arms race but only if the statistical work includes a term to
account for the second structural break in 1985.

So, is there, or was there, an arms race between Greece and Turkey? Whereas the
datistical andysisis often handled magterly, the pre-statistical work is, too often, ad hoc and
weak. Much the same has been pointed out by Anderton’s general review of arms race
moddls (1989) and by Alogoskoufis and Smith (1991) with respect to the use and misuse of
error-correction models (ECMs), and thisiswell acknowledged in Georgiou' s gpplication to
Greece and Turkey: “... suffice it to say that a mechanica approach isimplicit in most A-R
[action-reaction, i.e., Richardson type] models, no matter how sophisticated” (1990, p. 71).
But since adraft version of the present chapter first appeared in 1999, three new papers have
been published that provide more clarity. First, Smith, Sola, and Spagnolo (2000) modd the
relation between the two countries in a novel way as a bivariate regime-switching mode!.
Instead of finding a traditiona action-reaction arms race, their empirica findings “suggest
subgtantial politica inertia” i.e, if one country adopts a high military expenditure posiure, o
doesthe other, and if one country adoptsalow military expenditure posture, so doesthe other.
If Greece and Turkey are arms racing, then not againgt but with each other, asif they were
jogging partners. Their military expenditure speeds up together and dows down together. The
only misgiving | have about this paper isthat it uses share datainstead of level deta. In another
new paper, Kollias and Paeologou (2002) find bi-directiona causdity but emanating more
grongly from the Turkish than from the Greek sSde. That is, “Greek defence spending is not
autonomous but rather its size depends on the sze of Turkish military expenditure to alarger
extent than Turkish military expenditure depends on Greek defence spending” (p. 327). And
Ocal (2002) uses non-linear smooth trangition regression which investigates asymmetric
responses in the military expenditure of the two countries. He finds that “increases and
decreases in TME [Turkish military expenditure] growth carry asymmetric effects on GME
[Greek military expenditure] growth, with the former being much more substantial than the
latter” (p. 415). Both of the latter udies use levd data.
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Stll, it seemsto methat the relation between Greece and Turkey needsto be modeled as
an overlapping relation: Turkey has a set of internd and externa security concerns, part of
which concern Greece, and Greece has a set of primarily external security concerns, part of
which concern Turkey. None have security concernsthat are exclusively related to each other
and that'swhere dl thearmsrace modd sfail becausethat isdl they modd (including Mgeski,
1985, which | did not discussin detail). Moreover, | am persuaded by the data that after the
second structura break (either with 1985 and with 1989/90), the armsrace, if any, between
Greece and Turkey ended. Since then Greece gppears to follow Turkey’s level of military
expenditure.

Sngle-equation demand for (causality of) military expenditure and Granger-causality
papers

| have seen nine papers on the demand for Greek military expenditure®® and five papersonthe
demand for Turkish military expenditure (two papers treet both countries, seetables A2 and
A3 for summaries).

TURKEY

The firg piece on Turkey (Chletsos and Kollias, 1995b) covers the 1960-1992 time period.
Itinitidly specifiesdemand for Turkish military spending (in red terms) asafunction of NATO
military spending (as ashare of NATO GDP, excluding the figures for Greece and Turkey),
asafunction of Gresk military spending (in leve terms, presumably in red terms), and as a
function of Turkish GDP (in red terms). The paper does not say, but presumably the figures
areinUSdollars Thisisoneof only two papers| found (the other being Sezgin, 1998 [2001])
that explicitly considers Turkey’ s Kurdish problem, modded by means of a dummy varigble
(1 for 1989-1992; 0 otherwise) which turns out to be postive and datidticaly sgnificant, as
does the Cyprus dummy.

The most curious result of the paper is that the long-run, cointegrated demand equition
showsadatdicaly sgnificant and postive effect of Greek military spending on Turkish military
expenditure, an effect that completely disgppearsin the short-run, error-corrected estimation.
Als, in the long-run equation the coefficients for Cyprus and the Kurdish problem appear
gatisicdly inggnificant (the t-values are low; p-vaues are not reported) whereasin the short-
run equation, the authors specificaly dtete the satisticaly sgnificant postive effects (p. 72).
This raises a couple of econometric issues. (a) what exactly is the econometrics of dummy
variablesin error-correction models (can they betreated like theintercept?), and (b) how shdl
we interpret the finding that Greek military spending isinfluentia on Turkey’sin the long-run
but not a dl in the short-run equation? In animportant paper, Alogoskoufisand Smith (1991)
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show that there are at |east three gpproaches to and interpretations of ECMs (Phillips, Sargan
and Hendry, and Engle and Granger). With the one recent exception noted earlier (Kalliasand
Paleologou, 2002), the contributors to the Greek-Turkish empiricd literature invariably rely
on the Engle-Granger interpretation. Alogoskoufis and Smith point out that the Phillips, and
Sarganand Hendry approach does not necessarily yield coefficientsthat possess“ atheoretica
interpretation” (p. 104). In particular, the long-run coefficients “will reflect equilibrium,
adjugment and expectations parameters’ (p. 105) and that “ parameterisations with quite
different theoretical interpretations are observationally equivaent ... [and] ... the estimates
themsdlves cannot inform us about the appropriate interpretation” (p. 106). In contragt, the
Engle and Granger gpproach treatslong-run equilibrium asadtatistical, rather than subgtantive,
phenomenon. The Engle-Granger approach is essentialy an atheoreticd line of inquiry
interested in statistical propertiesof time-seriesrather than in substantive questions of decision-
meking for economic actors. “... the economic interpretation of the estimated parameters is
problematic ... [and does nat] ... provide a satisfactory solution to the identification problem”
(p. 110).

A second piece on Turkey — by Kallias and Makrydakis (1997a) — tests for Granger-
causdity between growth ratesin GDP and the share of military expenditure in GDP. There
areno other variables consdered, other than a couple of dummy variablesfor the Cypruscriss
inthe mid-1970s and it is perhaps not quite proper of meto treat thisasa® demand” equation
for military expenditure. Running two-varigble Granger-causdity equationsimpliesthe absence
of an underlying, explicit theoretical framework with which to interpret the estimated
parameters. The paper’s conclusion is therefore overgtated: the “empirica findings indicate
unequivocally the absence of any causal relationship between the military expenditure and the
growth rate in Turkey for the 1954-1993 period.” It is overstated since, in essence, we have
here a complex two-variable corrdation test and no accounting for possible third-variable
effects. Thefinding is presaged by the excdlent figure 2 (Kallias and Makrydakis, 1997, p.
200) which visudly shows a nearly congtant share of military expenditure in GDP rddive to
wildly fluctuating GDP growth rates. | note, once again, that there is no discussion of why the
share of military expenditure GDP is used, rather than the level of military expenditure.

A third paper (Kallias, 1995¢) treats both Turkey’s and Greece' s demand for military
gpending. Asregards Turkey, the estimated equation is

MT,=a+ bAFgr, + ctMGRps

where MT is Turkish military expenditure as a share of GDP, AFgr is the number of Greek
armed forces (in thousands), and MGRpsis Greek military expenditure per soldier in congtant
US$ 1986. (The subscriptt standsfor time, 1970-1991). Both variablesresult in postive and
datidicaly sgnificant estimated coefficients. However, when correcting for the presence of
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autocorrdaion only MGRps remains significant. And whenadummy variable for the Cyprus
conflict is added, none of the variables are satigticaly sgnificant, and neither are they when
lagged variables are used. Thus, the demand equation does not seem to capture underlying
data-generating processand isnot particularly informative for policy-purposes. A fourth paper
that deals with both countriesis Dunne, Nikolaidou, and Vougas (1998 [2001)). It dsoisa
pure Granger-causality sudy and finds no cointegration between economic growth and the
level of military expenditure for 1963-1996 but does find Satidticaly sgnificant negeative uni-
directiond Granger-causdlity running from military spending to economic growth.

Thefifth paper (Sezgin and Yildirim, 2002) — written in response to the earlier version of
this chapter — uses an atogether different technique: an autoregressive digtributivelag (ARDL)
modd. This is attractive for severa reasons, including that the stationary of the underlying
variablesis not an econometric issue with thistechnique. Moreover, the paper uses dataup to
1998, congderably lengthening the time-period under consideration, and it uses an explicit
theory of the demand for military expenditure by taking account of externa and interna security
factors, budgetary and adminigrative factors, the influence of the armed forces, and of shock
factors such as military coups. Unfortunately, despite acknowledging my concerns about the
use of share data (milex/GDP) when estimating demand for military expenditure (p. 123), the
study nonetheless uses such data. The practica judtification is that when external security
factors (e.g., NATO, Greece) are included in the modding, the data have to be comparable
across the entities. Thisistrue from apractica point of view but in the end we want to answer
substantive questions. | suggest that perhaps away around this problemisto cresteamilitary
spending index for each country and use deviations from each country’ sindex asthe relevant
“threat” variable that others might respond to. The advantage is that indices are comparable
while each index remainsdatain level form. Atitis, the Sezgin and Yildirim (2002) paper finds
that changesin thedemand for Turkish military burden (military expenditure asashare of GDP)
depend in the short-run, positively and satisticaly sgnificantly, on changes in its own lagged
vaue (i.e, inertia), on changes in NATO's military burden, and on changes in Greece's
contemporaneous and lagged military burden. Negative influences are changes in Turkish
income and changes in its balance of trade. Income and baance of trade remain negative
determinantsin the long-run aswell, but the only positive determinant that remainsisNATO's
military burden.

Other demand equations for Turkish military expenditure are found only within the context
of amultaneous equation systems discussed in the next section. The following subsection
examines the more numerous works that attempt to capture the Greek demand for military
expenditure.
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GREECE

As regards the nine studies on the demand for Greek military expenditure, two use asmple
OLS regression framework, five employ cointegration and error-correction models (two of
which are Granger-causality studies), one study uses two models of welfare-maximization
under congtraints, and the final one applies a neura-network model to the data (Refenes,
Kollias, Zapranis, 1995). Thislast paper, whose purpose concernsthe predictive power, both
in forecast errors and turning-point errors, of neural network as compared to regresson
andysis, is an interesting and nove piece of work.*® For the time period of 1962-1990, the
modd captures the growth rate of Greek military expenditureintimet + 1 asafunction of ()
the ratio of Greek to Turkish armed forces; (b) constant Greek military expenditure per soldier;
(¢) congtant Turkish military expenditure per soldier; (d) Greek military expenditure as a
percentage of Greek GDP; and (e) Turkish military expenditure as a percentage of Turkish
GDP (Refenes, Kallias, Zapranis, 1995, p. 33). The conclusion of that study isthat the leadt-
squareserror of the neura network “ismuch better than [in the] regression, but moreimportant
is the fact that the neurd network is capable of predicting directional changes far more
accurately thantheregresson” (p. 35). But istheregresson avaid regresson on an underlying
hypothesized data-generating process, or isit astraw man? Refeneset al. never makethe case
for their particular regresson, nor aretheregresson diagnostics convincing. For example, even
though p-values are not reported, not one of the independent variables appears Satiticaly
gonificat (i.e, thet-vaues arerdaively smdl) and thereislikely afair anount of uncorrected
multi-collinearity among the independent variables. This does not strike me as agood demand
equation for Greek military expenditure, although the point of the paper —on neurd networks
—isof coursewell taken.

This leaves eight papers. As mentioned, one (Kallias, 1995¢) treats both Turkey’s and
Greece' s demand for military spending. As regards Greece, the estimated equation is

MG=a+ bAFtur, + cMTURps

where MG is Greek military expenditure as a share of GDP, AFtur is the number of Turkish
armed forces (in thousands), and MTURpsis Greek military expenditure per soldier in constant
US$ 1986. (The subscriptt standsfor time, 1970-1991). Both variablesresult in positive and
datidicadly significant estimated coefficients. When correcting for the presence of
autocorreation both variables remain sgnificant. When adummy variableis added to capture
the effect of the Cyprus conflict the dummy is Satisticaly inggnificant. An equation run with
lagged variables turns up only datigticaly insgnificant coefficients.

This leaves seven papers. For data covering 1970-1990, Kollias (1993a) writes this
modd:
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MG =g + aDUM + &MT + u

where MG and MT are Greek and Turkish military expenditure as a percentage of GDP, and
the dummy variable is set to equal one for al post-1974 years. The coefficients on the
independent variables turn out to be postive and Satisticaly sgnificant. A second modd is

MGRps =g, + DUM + a,AFrat + asMTSrat + u

where MGRpsis Greek military spending per soldier, AFrat isthe ratio of Greek to Turkish
armed forces, and MTSrat is the ratio of Greek military expenditure per soldier to Turkish
military expenditure per soldier. Again, the coefficients for al independent variables are
datidicdly sgnificant and pogtive, except that for AFrat which is negative, i.e, the higher is
the ratio of Greek to Turkish armed forces, the smaller is Greek military expenditure per
soldier. The R gatistic for both modelsis high (0.87 and 0.94). The paper doesnot provide
much by way of regression diagnostics and, as we shal see, econometric questions of time-
sevies stationarity, cointegration, and error-correction methods quickly became prominent in
the literature — often at the expense of continued substantive thinking about the nature of the
underlying problem.

For data covering 1962-1988, Kapopoulos and Lazaretou (1993, p. 77) specify this
modd:

MGR,=¢cy+¢, SMTU ; + ¢, SMUS, + ¢ Y ; + U,

MGR, the levd of inflation-adjusted Greek military expenditure, is a function of the share of
Turkish military expenditure in GDP, the share of US military spending in GDP, and the leve
of Greek inflation-adjusted, civilian GDP (u is the error term). On the face of it, does the
equation make sense, irrespective of what the statistical runsmay or may not purport to show?
The authors present afigure (figure 3, on p. 76) of Greek, Turkish, and US respective shares
of military expenditure to GDP, and they discuss some highlights of thefigure. | will make but
one obsarvation. According to that figure, the share of Turkish military expenditure in GDP
rose and peaked in 1980 (at around four percent, but the precise number isirrdevant to the
argument | am making). According to the theory described in the narrative and embodied in
the model to be estimated, arisein the share of Turkish military expenditure to GDP should
inducethelevel of inflation-adjusted Greek military spending to rise. But why? After dl, 1980
was ayear in which Turkey experienced a severe recesson. While the military expenditure
share in GDP rosg, inflation-adjusted Turkish military expenditure actudly fell, and | would
expect that Greek policymakers were happy to see that. In other words, | do not believe that
the model isasufficiently accurate description of red-world eventsand therefore do not accept
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the conclusion which “indicates that an increased growth rate of the Turkish share[of military
expenditure in GDP] isinterpreted by Greek defence policy makers as sgnaling an increase
intension and, thus, anincreasein war threat” (Kapopoulosand Lazaretou, 1993, p. 83). The
cointegration tests and error-correction model that are packaged in-between the modd and
the conclusons are therefore irrelevant.

We areleft with five papers. For data covering 1960-1994, Kollias (19953, p. 311) uses
thismoadd:

gm =ag+a tur +a,nato, +a; gdp; + g,

Theleve of Greek military expenditure, grm, ismade afunction of the share of Turkish military
expenditure in Turkish GDP, the average share of military expenditure in NATO GDP
(exduding Greece and Turkey), and red Greek GDP, plus an error term. Dummy variables
for Cyprusfor 1974 and for political changesin Greecein 1981 round out another version of
the modd. Like Kapopoulos and Lazaretou (1993), Kallias uses cointegration testsand an
error-correctionmode and like them he mixesleve and share dataand istherefore subject to
the same critique: inesmuch as changes in the military expenditure share in GDP can follow
ether from changes in military expenditure or from changesin GDP, it is not clear a dl why
share changesin one country, Turkey, should lead to level changesin another, Greece. Of the
remaining four papers, Kollias (1996) uses exactly the same modd as Kallias (19954) but for
adightly different time period (1960-1992 in the 1996 paper as compared to 1960-1994 in
the 1995a paper). The 1996 paper contains more variations on the basic model aswell as a
few additiond dummy varigbles; the estimation method is the same (i.e,, cointegration and
error-correction), and the reported results are substantively the same aswell. So, of course,
isthe critique.

The paper by Avramides (1997) breaks new ground in that it attemptsto deriveamilitary
expenditure function from economic principles rather than from ad hoc reasoning (p. 146).
Indeed, the paper usestwo variants on maximizing asocid-wefare function under congraints,
one based on levels, the other, separately, on shares. But when it comesto specify the military
expenditure (or security) function within the utility-maximizing framework, Avramidesisasad
hoc in the picking of the rlevant variablesto beincluded in the mode asthe other authorsare.
Evenso, it isapromising paper, and to his credit Avramidesis extensivein his daboration and
reasoning of why certain variables are chosen for inclusion. Following a Stone-Geary Utility
specification, his demand for military expenditure equation is (Avramides, 1997, p. 158):

D = ad, + (-a)(m/Pp) - (1-a)?y(P/Pp) + ad, T + ad,A + ad;MN + ad,MN74 +
adsdum67
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D isred Greek military expenditure; T isTurkish red military expenditure; A isred USmilitary
expenditure, and MN is the sum of military expenditure of Mediterranean NATO members.
All variables are expressed in levels. To capture changed relations and tenson among
Mediterranean NATO dlies after 1974, MN74 is adope dummy variable thet is set to zero
for 1950-1974 and st to one thereafter until 1989. The dum67 is an intercept dummy to
account for Greek military dictatorship from 1967-1974. The USvariableisincluded because
of the strong US presence in Greece since the 1950s.® This equation is subjected to
cointegrationtests and error-correction. Theresults suggest that in thelong-run Greece catches
up to (“follows’) Turkish military expenditure and is a free-rider on US and Mediterranean
military expenditure before 1974. After 1974, Greece seemsto follow Mediterranean NATO
dlies military expenditure. The error-corrected short-run estimation also indicatesthat Greek
changesinitsleve of military expenditure reacts to contemporaneous and lagged changesin
the level of Turkish military expenditure.

Avramides then estimates a share-equation based on Deaton-Muellbauer. The equation
becomes:

DY =g+ d;InRy+d; InP-+ R Innm + a,TY +a,AY + asMNY + aMNY 74 +
a;dum67

whereDY, TY,AY, MNY aresharesingtead of levels of the previoudy defined variables (we
can ignore the other variables for our purposes here). The equation failed to cointegrate —
indicating the absence of along-run relaion among the variables— perhagps on account of the
“norHinearities which itslogarithmic variablesimply” (p. 170). Dropping the priceindex terms
and, later, theUSterm and the 1967 dummy, Avramides arrives a hisfinad Deaton-Mudl |bauer
short-run demand estimation. Unfortunately, the table that reports the estimates (table 4, p.
174) leaves the substantive question on the relation of Turkish to Greek military expenditure
shares undecided asit misprints either the estimate of the coefficient or its associated t-atitic
for the crucid variable of concern: the change in the share of Turkish military expenditure in
GDP carries anegative Sgn (i.e, the higher this change, the lower the corresponding change
inthe share of Greek military expenditure in GDP which is counter-intuitive), but itst-gatistic
is reported with a positive Sgn. Since the estimate and the t-gatistic must possess the same
sign, there must be amisprint in the published results.

Nonetheless, Avramides primary concluson is that “levels of defence expenditures and
their GDP shares cannot be taken as smilar measures of intentions or perceptions ... Our
interpretation here is that they are different indicators: levels of expenditures gpproximate the
actual activity, whereas GDP shares approximate willingness. Income shares of defence
indicates how much sacrifice a country is prepared to withstand for security, wheress levels
of military expenditures show how much security is actudly obtained” (p. 173), entirely in
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kesping with one of the primary themes in this chapter.

Fndly, inatechnicaly interesting Granger-causdlity paper, Kolliasand Makrydakis (2000)
identify a structural break in 1973/74 in both the Greek military burden and Greek GDP
growth rate series. the growth rate series shows a structura break possibly because of the
1973/74 ail crigs, and the military burden series shows a break because of the 1974 Cyprus
crigs. Including atest for such structural bresks, the Granger-causality estimates “suggest the
absence of any causa relationship between the military expenditure and the growth rate in
Greece for the 1955-93 period” (p. 180).

This finding is in line with Dunne, Nikolaidou, and VVougas (1998 [2001]). After first-
differencing their data for 1963-1996 to adjust for non-stationarity and accounting for the
Cyprus invason by means of adummy variable, they find “no causality from military burden
to growth or vice versa’ (p. 19). Interetingly, they aso ran the Granger-causality models
without adjusting for the data’ slong-run properties and found Granger-causdity from military
gpending to growth. Properly specifying the modd to account for the nature of the dataand for
externa shocks (Cyprus) thus makes an important difference in the findings.

ToSum Up

Where do we stand with regard to understanding the demand for military expenditure in
Greece and in Turkey? To be forthright, we stand on shaky ground.

For the case of Greece, we have nine papers, but only one survives — and ends up
supporting — my critique. That paper (Avramides, 1997) suggedts that Greek military
expenditure reacts to or follows Turkish military expenditure for the time period 1950-1989.
However, in light of the significant breek in the time seriesin 1985, uncovered by Kolliasand
Makrydakis (1997b) in the context of their arms race paper, my suspicion isthat Avramides
subgtantive finding might disappeer if he wereto rerun his Stone-Geary formulation for atime
period reaching into the 1990s and accounting for the structural bresk in 1985. Moreover,
since Avramides time series stopswith the end of the cold war, we do not know whether and
if S0 how the behavior of Greek military expenditure changed to accommodate the post-cold
war world. In aword, we do not redly know much at dl about the determinants of Greek
military spending either. That is a blesk concluson to draw from dl the good effort
sophisticated researchers have expended on this topic. (We will see later that the various
papers by Andreou et al. offer adifferent look at Greek demand for military expenditure.)

For the case of Turkey, we have four papers (Chletsos and Kollias, 1995b, Kallias,
1995c, Kolliasand Makrydakis, 1997a, and Dunne, Nikolaidou, and VVougas, 1998 [2001]).
Despiteasaries of potentia econometric problems, thefirst two suggest that Turkey’ sdemand
for military expenditure might be influenced less by Greece and more by its interna security
problems. Thethird and fourth papers are Granger-causdity papers between GDP growth and
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military spending rather than an estimation of ademand function per se. At thisstage, | am not
aware of any other pertinent paper (not in the English language at any rate). Thiswould seem
a serious shortcoming in the literature. If we take Avramides findings as granted — that
Greece s military expenditure follow Turkey’s— then my hunch isthat identifying the drivers
of Turkish military expenditure would be quite important for Greek military policy and budget
planners. And if we found that Turkish military expenditure is driven as much by NATO
commitments, fears of 1damic fundamentalism, and the desire to suppress Kurdish militantsas
by disagreements with Greece, it might help make the case for reduced Greek military outlays
as at least some Turkish military expenditure is not desired, and perhaps not deployable,
againg Greece. | am speculating of course but in so doing indicate that an understanding of
Turkish military outlays is important not just for Turkey.

Economic impact of military expenditure

| am aware of eleven papers on Greece and of six on Turkey (one paper that address both
countries). | use the same procedure as applied to the previous sections and will review,
tedioudy, each paper in turn and conclude with summary observations.™® With regard to the
econometric modeling strategy employed, two of the Six papers on Turkey are highly smilar
(Sezgin, 1997; Ozsoy, 2000). Both take off on what in the literature has come to be caled a
Feder-type model or Feder-Ram mode (Feder, 1983; Ram, 1986; Biswas and Ram, 1986).%°
The modd is a production function moded with a civilian and a military sector in the case of
Sezgin's paper and a civilian, non-military public, and military public sector in the case of
Ozsoy. Both papers include terms to capture the effects of investment, labor, and human
capital on economic growth. In addition, Ozsoy’ spaper includes aterm to capture theimpact
of Greek military efforts on Turkish economic performance. The mathematics of the models
work out so that one can eventualy compute statistical estimates of the military sector’s (a)
tota effect on the economy; (b) externdity or spill-over effects of the military sector on other
sectors; and (¢) factor-productivity differentials among sectors.

Wheat are the results? Apart from the variables of immediateinteres,, i.e,, thoserelated to
the military sector, what strikes me about the resultsisthat in both casesinvestment turnsout
to be satigticaly indgnificant.2* Labor aso turns up satigticaly indggnificant in Ozsoy's case,
but positive and significant in Sezgin' s paper. Human capital isgatigticaly inggnificant inboth
papers. A production function modd — for any country — in which investment, labor, and
human capita nearly al turn out to be Satigticaly insgnificant rai ses questions about the mode!
and/or the underlying data. For example, both authors use education spending as a proxy for
human capitd, and the proxy may smply not be good enough to capture the intended
theoretical construct. Given these observation, both papers find a positive, and atisticaly
sgnificant, totd effect of the Turkish military sector on Turkish economic growth for the time
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period 1949-1993in Sezgin’scase and 1950-1992 in Ozsoy’ scase. Sezginfindsagtatidticaly
sgnificant and negative externdity effect of the military sector and dso computes a negetive
factor-productivity differentia, saying thet the military sector is less productive of economic
growth than is the civilian sector in Turkey. Ozsoy's findings are somewhat different. In his
most extengive runs, he findsinvesment, labor, and human capitd datigticaly insgnificant but
the non-military public sector, the military public sector, and the civilian sector per sedl make
gatisicaly sgnificant positive contributions. When the equation is changed and run to estimate
externdlity effects, however, dl variablesturn out satisticaly indggnificantly different from zero
except for the externdity effect of the nonmilitary public sector (whose effect is esimated as
positive).??

In an interesting exercise, first performed by Ward, Davis, and Lofdahl (1995), Sezgin
computes rolling estimates over 24-year sub-periods (from 1950-1973 through 1970-1993)
and finds that the Sze and externdity effects of the military sector in Turkey are large and
datidicdly sgnificant in the early time periods, but gradualy decline and become Satidticaly
inggnificant in the later time periods. This suggests that if Turkey did, at one time, receive
positive economic spin-off effectsfromitsmilitary sector, that these effects have vanished over
time. Thisconclusoniscontrary to Sezgin’ sown (* Turkish defence spending isnot detrimentd
for the Turkish economy; on the contrary, it helps economic growth,” p. 407), and it isaso
contrary to Ozsoy’s (“... the net impact of the military public sector on overal economic
growth was positive ...,” 2000, p.155). In other words, looking at the same tables of numeric
estimates, Sezgin and Ozsoy arrive a the conclusion that the military sector in Turkey has
gimulated Turkish economic growth; | am more skeptical and remain unconvinced in light of
the poor performance of the investment, labor, and human capita variablesin the modds, and
especidly in light of Sezgin's own rolling 24-year estimates®

In the third paper, published since the draft of this chapter first gppeared, Sezgin (2000)
overturns thefindings of hisearlier (1997) paper. Acknowledging its poor results, and noticing
the non-gationary of the variables used, this time he gpplies firg-differencing to make the
variables gationary before using them in the Feder-type model. The estimation results are
dramaticaly changed: without exception, al variables—investment, labor force, human capitd,
and the size and externdity effects of the military sector —are positive with respect to the rate
of change of economic growth and are so a datistica significance of 0.05 or better.
Introducing a (modest) lag structure improves the satistica results further. Thisisimpressive,
and | wish Sezgin had once again applied the 24-year rolling estimates to investigate the
contribution of the military sector over time. Sezgin's (2000) finding is supported by Yildirim
and Sezgin (2002), the fourth paper under review. That paper employs a technicaly well-
executed vector autoregressive and vector error-correction model (VAR and VEC) and finds
positive effects of military expenditure on Turkey’ seconomy, bothin the short and thelong-run
equations.
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Inthefifth paper, Sezgin (1998 [2001]) applies a Deger-type s multaneous equation model
to leve datain red termsfor 1956-1994. Due to non-dtationarity in the time-series, the data
are firg-differenced. Once more, he finds a postive effect of Turkish military spending on
economic growth but no effect on savings and the trade balance. The determinants of Turkish
military expenditure are, satigticaly, Turkishincome, the Kurdish conflict, and Gresk military
expenditures. However, the paper does not include acomputation of the system wide net effect
of military spending on economic growth, dg/dm. Even though the military expendituretermis
not satidicaly sgnificant in the separate savings and trade baance equations, that does not
imply that dg/dm would be positive. But even if it were, one cannot conclude that military
spending enhances economic growth since dternative spending may have increased economic
growth and enhanced human development even more.

Suppose wetakethefindings and interpretation a face vaue. Then, exactly what isit about
the military sector that makes it contribute pogtively to economic growth? What are the
channels by which public spending on the military stimulates GDP? And are we to expect a
negative impact on economic growth if Turkey’smilitary expenditureswereto fal?1 think not
(see, e.g., Ozmucur, 1996, reviewed later in this chapter). Additional thought and researchiis
needed to address these questions.

| turn to the sixth paper on Turkey (Sezgin, 1999) later on in adifferent context. For now,
| turn to the eleven studies on Greece. The first is Kallias (1994b) who uses a Keynesian
national-income eguation set-up and estimates this log-linear equation for 1963-1990:2*

GDP, = a, + a, ME/GDP, + a, I/GDP, + a, POP, + u

where GDPisin leve form a congtant prices, ME/GDP and |/GDP are military expenditure
and investment sharesin GDP and POP isthe population growth rate. After cointegration tests
and error-correction, the estimates for the long-run equation suggest thet a, is statistically
sgnificant and posgitive (S0 is a; but with a negative Sgn; we are not told the Sgnificance level
of a, only that the t-gtatistic isalow 1.11). The error-corrected short-run equation shows, in
one of two runs, a postive and datigticaly sgnificant effect of the change in the military
expenditure share in GDP on the change in Greek GDP. In a separate step, Kollias then
edimates investment and savings equetions

/IGDP, = 2, + ?, ME/GDP, + 2, GDPpc, + 2, GDP, + u
S/GDP, = d, + d, ME/GDP, + d, GDPpc, + d; GDP, +

where GDPpc isper capita GDP at constant prices. After cointegration and error-correction,
the ME/GDP varigble is datigticaly sgnificant and negative in both casesleading to the result
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that military expenditure, on the one hand, gppears to simulate economic growth but, on the
other hand, reduces the savings and investment sharesin GDP.

In response to an earlier paper by Kollias (Kollias, 1993b, whichisdiscussed in the next
section), Antonakis (1995) published a piece in which he estimated this growth equation for
1958-1990:

G=a+a APS+a (ME/Y) +a (Y/P),+a, (A) +a (P ).+ u

where G isGreece sannud rate of GDP growth; APSitsaverage savingsto GDPratio; ME/Y
the share of military expenditure in GDP, Y/P is per capita GDP; F is the annua rate of
population growth and P* istheannud rate of change of the GDP price deflator. After various
corrections, al versgons of this equation result in negative coefficient estimates for the ME/Y
term at the conventiona one to ten percent leves of datistical sgnificance. It is awell-done
paper that continuesto test for omitted variables, lagged variables, intercept and dope dummy
shifts, etc. In dl runs, the coefficient of ME/Y remains negative.
Thusfar, the difference merdly sems from estimating different growth equations:

Kdliass  GDP, = a, + a, ME/GDP, + a, |/GDP, + a; POP, +
Antonkds G =a+a APS+a (MEY) + & (Y/P) +a, (A) +a (P) + u

In a further paper, Antonakis (1996a) estimates single equations and a system of
smultaneous equations for 1958-1990, following Deger’ s (1986) widely adopted approach.
The growth equation is the same as in Antonakis (1995). In various versons of the savings
equation, military expenditure congstently turns up with agatidicaly sgnificant negetive sgn.
Thethird equation isin essence a demand equation for military expenditure which then enters
the other two equations in Smultaneous fashion. Whét is interesting about this equetion isthat
it makes no reference a al to Turkey’s military expenditure except for a 1974 dummy term.
It appearsto be awell-specified equation and researchers might wish to look at it purely from
the point of view of ademand equation for Greek military expenditure. Thefina three-equation
modd is estimated using 3SLS. The coefficient of military expenditure as a share of GDPin
the growth equation is -1.552 but +2.833 in the savings equation. The net effect, dg/dm, is
computed as -1.106, i.e., a one-unit increase in military expenditure as a share of GDP
sacrifices about 1.1 unitsin economic growth. Apparently, a debate is shaping up over which
modding approach — Antonakis versus Kollias — better gets at the underlying issues. In a
further paper, Antonakis (1997a) again uses a three-equation system for Greece for data for
1960-1990 but arrives at somewhat different results. Here, for example, the coefficient of the
share of military spending in GDP is positive, rather than negative, in the savings equation (in
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both the single-equation OL S estimate and the s multaneous equation 3SL S estimate) and the
overdl effect of the military spending share on GDP growth, dg/dm, isnow only -0.4 or about
one-third of the effect estimated in his (1996a) paper.

Using a different modeling gpproach, a smilar debate might shape up between Antonakis
and Sezgin. Antonakis (1997b) uses a Feder-type production function approach for data
pertaining to 1958-1991. The empirica results maintain hisfindings of agatidicaly significant
negative net effect of military burden on Greek GDP growth, even when thesampleissplitinto
pre- and post-1974 (pre- and post-Cyprus) sub-samples. Sezgin (2000) uses an interesting
approach: he uses a Feder-type (production function) model as well as a Deger-type
(smultaneous equation) model and compares the results of the two. The Feder-type modd,
withits posshility to computetotdl, Sze, externdity, and factor-productivity differentia effects,
shows no effect of military expenditure on GDP growth in Greece for 1959-1994. In contrat,
the Deger-type moded showed a positive coefficient of military burden onGDP growth and a
negative coefficient in the savings equation. Regrettably, Sezgin does not compute the net
multiplier effect, dg/dm.

Sezgin’'s Deger-type mode differs from Antonakis (19964) in two important respects.
Firgt, Sezgin convertsdl variablesinto first differences, to take out non-stationarity. Whereas
Antonekis dedls with the effect of the GDP share of military expenditure on GDP growth,
Sezgin deds with the change in the level of military expenditure on the change in the level of
GDP. Second, unlike Antonakis, Sezgin puts Turkish and NATO miilitary expenditureinto the
Greek military expenditure demand function (and both are postive and highly sgnificant,
datidicdly). The present chapter is not the place to do so, but it would serve the research
community well if a separate research effort were undertaken to disentangle the smultaneous
equationand gatigtica approaches presented by Antonakis, Kallias, and Sezgin. Inthisregard,
note that the question of levels againg shares has come up again. Wheress in the single-
equation context | am confident that levels should be used for military expenditure demand
equations and shares for economic growth equations, | express no opinionon whether to use
levels or shares in the Smultaneous equation context where the military expenditure demand
equation feeds into the economic growth equation. My main point here is that we need more
thorough-going research on the proper selection of the variables underlying the models we
etimate.”®

Interestingly enough, anew paper by Dunne and Nikolaidou (1999 [2001]) usesthe same
approach as Antonakis and Sezgin for Greece for 1960-1996. This four-equation model
(growth, savings, trade balance, and military expenditure), applied to firs-differenced data, is
unusud in that its estimates find a consstent, satisticaly sgnificant negative effect of military
gpending on economic growth, savings, and the trade baance. The combined direct and
indirect effects are computed as dg/dm = -0.026; dS/dm = -3.21; dTB/dm = -0.136. Note
that the estimated dg/dm is smdl and much smdler than Antonakis various estimates.
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Thusfar, al papers reviewed relied on aggregate military expenditure data. Chletsos and
Kollias (19959) are the first to use Greek military expenditure data disaggregated into
personnel (wages and alowances) and procurement (equipment and construction) spending.
They estimate three single equations, for total Greek consumption, for total Greek investment,
and for Greek military expenditure, to learn whether running these equations with tota,
personnel, or procurement military spending resultsin discernable differences. | have anumber
of misgivings about the congtruction of the particular equationsbut | call attention to the paper
inthat it isthefirst | could find to use disaggregated military expenditure data on Greece.

In a conference paper, Sezgin (1999) aso applied disaggregated data, in his case in
comparative fashion to Greece and to Turkey. Using data for 1975 to 1996 for Turkey and
1977-1996 for Greece, Sezgin estimates cointegrated and error-corrected regression
equations as follows.

Y =a,+al +a,L +a;EQU +a, NEQU + u

where Y isthelevel of GDP, | isthe leve of investment; L istheleve of civilian labor forog®
EQU isthe share of military equipment spending in total military spending; and NEQU isthe
share of military non-equipment spending to tota military spending. All data are deflated to
adjust for inflation and converted to logarithms. In the long-run equation for Turkey, the
coefficientsfor I, L, and EQU are pogtiveand gatidicaly sgnificant, asisthat for atime-trend
variable. The coefficient for NEQU isinsignificant. In the error-corrected short-run equation,
only the investment varigble gave a gatidticdly sgnificant and postive coefficient (dong with
that for theerror term, of course). In the case of Greece, only investment and thetrend variable
turned up with datigticaly significant (and postive) coefficients. In contragt, the short-run
equationshowed dl varigblesas satidticaly sgnificant (pogtivefor investment, labor, and non-
equipment military spending; negative for equipment military spending; and the error term).

There is an important methodological issue here: throughout the paper, Sezgin repeatedly
refers to equipment and non-equipment spending, but checking the reference to histable 1
(Sezgin, 1999, p. 21) revedls that the data are shares of such spending in tota military
expenditure, thus resulting in a mixture of level and share data once again. To rectify this
problem, | would recommend the following procedure: since the absolute, inflation-adjusted,
leve of military expenditure isknown, it isasmple matter to convert the equipment and non-
equipment shares to their absolute equivaents. For example, if Turkish military expenditure
in 1994 was 2,184.7 hillion liras (Sezgin, 1997) and the equipment share was 29.3 percent
(Sezgin, 1999), then the lira-equivaent of military equipment purchases was 640.1 hillion
Turkish lira. The estimations could then be rerun but with the assurance that levels are
compared to levels. My guessiis that the results will not change in substance, but at least we
would be more reassured about them.



J. Brauer: Greece and Turkey: A Comprehensive, Critical Review of the Defense Economics Literature
(as of December 2002) page 22

A more complex mode for Greece was constructed by Bafoussias and Stavrinos (1996).
It disaggregates military expenditure data (personnel againgt everything else, mostly
procurement) and consigts of eight Smultaneous equations to be estimated. Procurement
spending is dependent on its own lagged vaue, on Turkish and NATO military expenditure,
and on GDP and the government deficit. In contrast, personnel spending ismodeled to depend
on its own lagged vaue, inflation and lagged inflation, the unemployment rate, and lagged
government deficit. Public non-military spending is a function of its own lagged vaue, GDP,
inflation, and the lagged deficit. And so on. The varidbles areinred teemsandin leve form.?’
The modd includes fiscal and monetary variables, accounts for red GDP, inflation, and
unemployment and is, sructurdly, aKeynesian demand modd. It iswell thought through, well
specified, and theoretically coherent but leaves out the savings and trade balance aspects that
Deger (1986) introduced into the literature. With data for 1960-1992, a 3SLS system
edimation suggests that the direct impact of lagged military personnd and procurement
expenditure on economic growth is statisticaly sgnificant and positive. Before being carried
away by that conclusion, however, it must be noted that this modd is a precursor to a 330
equation model (90 stochastic and 240 identities) which | discuss later on.

Fndly, thereisapaper by Athanassou, Koallias, and Zografakis (1998 [2002]) that tries
adifferent modding gpproach. It isreviewed in alater section.

Indigenous arms production

Most studies on Turkey’s and Greece' s indigenous arms production sector are descriptivein
nature. Recent summative overviews are given in Sezgin (1997, pp. 389-396) on Turkey and
Kollias (19953, pp. 314-317) on Greece which contain references to earlier literature.
Antonakis (1996b) writes specifically on procurement offset programs with regard to the
Greek military industry. Findly, for both countries Matthews (1999) containsadetailed, up-to-
date, descriptive study with many literature references. None of these descriptive studies
explicitly consider the opportunity cost military industry impaoses.

That issue —the issue of opportunity cost — came up in an andytica exchange between
Kollias (1993b) and Antonakis (1995). Kallias (1993b) attempted to answer thisquestion: are
there any spin-offs from military expenditure to production in arms production relevant
industries? To answer this question, Kadlliasidentifies five manufacturing sectors (basic metds;
meta products, non-dectricadl machinery; dectrical machinery; and transport equipment)
relevant to arms production and estimates the following equations, one for each of the five
industries®®

Xit = &g + & ME + a5 MAN; + U,
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where X, isthe output index of the ith indudry in time t. ME is military expenditure (in redl
terms), and MAN is the output index in total manufacturing. Kollias then re-estimates the
equations where ME is lagged by one period. After correcting for autoregression, in most
cases the coefficient of military expenditure is negative, in a few cases postive but not
gatisicaly sgnificant. From this, Kollias concludesthat “in the case of Greece pin-off effects
are not strong at dl ... such effects may be occasionaly positive but they are extremely wesk
and negligible. Indeed, the negative Sgnsin some of the cases may be pointing to the adverse
effects of military spending ...” (Kollias, 1993b, pp. 161-162).

Antonakis (1995) took issue with these conclusions. In particular, he argued that Kollias
had neglected the opportunity cogtsinvolved. To rectify this, Antonakis devel oped an equation
to capture the impact of military expenditure on Greek economic growth, as discussed in a
previous section.

| shdl not here go into the descriptive details of the armsindustriesin Greece and Turkey
but merely wish to point to Some overarching trends.

< both countries arms industries are at least a hundred years old;?

< both countries, after 1974, diversified away from relying solely on the US as their mgjor
ams supplier;

< both countries’ indigenous arms indudtrid efforts picked up sharply after 1974, the god
being some measure of wegpons sdlf-sufficiency;

< both countries creasted super-agencies under whose tutedlage various dtate arms
manufacturers were created;

< Greece samsindudry dill isprimarily sate-owned, highly inefficient, and underutilizesits
capacity; only very recently are anumber of these firms being privatized. In contragt, the
Turkish arms industry began privatization and foreign joint-venture participation in 1983
(rather than mere license production);

< both countries sill expend mgority proportions of their procurement funds on ams
imports;

< bothcountries amsindustriesarediversfiedinto air, land, and seatransportation systems,
ordnance, and information technology and associated eectronics, but Turkey’s arms
industry appears substantially more diverse than that of Greece;

< both countries arms industries cooperative heavily with foreign countries by means of
joint-ventures and smilar arrangements;

< both countries, despite strenuous intentions to the contrary, export few indigenoudy
produced arms;

< both countries have officid direct offsat policies, i.e.,, procurement offsets directly related
to their repective armaments indudtries,

< Turkeyisdill subject to some arms supply restrictions and, consequently, hastightened its
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arms collaboration with former Soviet-block countries and with Isragl and Singapore in
particular.

The pervasiveness of increased foreign participation in indigenous arms production, coupled
with direct offset requirements, creates some unusud difficulties. For example, the winner of
Greece' soffset order for main battletanks (MBTS) will automatically be excluded from bidding
on Turkey’sorder, and Isragl Aircraft Industries (IAl) decided in 1997 not to bid on upgrade
work on Greek F-4 Phantom aircraft in order not to offend Turkey which had signed an
upgrade contract with 1Al on 26 Turkish F-4 aircraft (Matthews, 1999).

The literature does not indiceate, for either country, that indigenousarms production per se
has brought economic benefits. Earnings from arms exports gppear to be very smal for both
countries. | am not aware of a reasonably recent evauation of military offsets in Turkey.
Offsets, in the case of Greece, appear not yet effective (Antonakis, 1996b). Without doubt,
thereis somedegree of job creation and import-substitution taking place, but at what economic
cost is unclear. For example, with less than 10,000 arms-production related jobs in Greece
and perhaps between 20,000 and 30,000 in Turkey, the relevant question iswhat alter native
job crestion and economic stimulus could have been provided had the employed resources
been applied to non-military sectors. Specificdly, | am not aware of any study that would have
estimated the cost of pureimports set againgt the cost of co-production. For example, suppose
the pure import of a particular item would cost $40 million whereas the co-produced item
would cost $45 million, of which say $20 million are for imported parts and components. In
this case, the net cost is higher ($45mn > $40mn) but the foreign exchange cost is lower
($40mn > $25mn). For example, in the case of Greece, Antonakis (1996b, p. 167) writes: “...
the Greek government does not claim that al co-produced goods cost no more than an off-
the-shelf purchase without offsets. On the contrary, it is believed that this option results in
higher cogts ...” This higher cost essentidly isthe domestic economic price for some degree of
sf-aufficency. It would be nice to know exactly how high this price is. To the best of my
knowledge, detailed studies addressing the question of opportunity cogtsin this sense from a
microeconomic point or field-study point of view have not yet been conducted.

Another aspect, pointed out by Candemir (1995), isthat both Turkey and Greece received
subgtantial amounts of US military ad in outright grants and low-interest loans to acquire US
weapons, support services, and to train their soldiers and officers. Thusthe net import cost or
foreign exchange cost of arms imports might be substantialy lower than official sources, such
as US ACDA, would imply.

Regarding Turkey' sarmsindustry, there are anumber of interesting themes emerging from
the work of GunlUk-Senesen (1993a, 1993b, 1994, 1995). One theme concerns the
congtdlation of events that induces Turkey to pursue an armsimport subgtitution path: as part
of NATO-Europe and of arestive region, faced with regtrictions on the use of imported arms,
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Turkey wishes to maintain an independent arms production capacity. Thisis highlighted by its
war inthelate 1980s and early 1990swith the People s Army for the Liberation of Kurdigtan,
the PKK, and the emerging conflict over water resources with Syria and Iraq (the sources of
both the Tigris and Euphrates are in Turkey). The breakup of the Soviet empire led to the
creation of volatile Idamist, Turk-gpeaking republics on Turkey's border and of course there
is the continuing conflict in the Aegean Sea with Greece, especidly over Cyprus. A second
theme involves the unusud financing of Turkey's arms production effortsin which a Defense
Industries Support Fund (DI SF) receives funding from specid levies placed on earned income,
on fuel, dcohoal, and cigarette consumption, on lega gambling and betting, on bank interest
earning collections, and so on. Indeed, Turkish men can make substantiad payments to
“exempt” themsdves from military service. A share of these payments adso goes toward the
DI SF to fund indigenous arms production. All thisin addition to “regular” fund trandfersviathe
defense budget and the genera budget. The DISF is substantia and not usualy accounted for
in the computationof Turkey’ s defense budget (see Gunltik- Senesen, 1999 [2001], on which
more below). Neither isOY AK, the* Armed Forces Trust and Pension Fund,” included in the
defense budget. OY AK, begun in 1961, is a conglomerate consisting of vast holdings in
Turkey’s civilian economy, from supermarket chains, to red estate, insurance and banking
companies, theautomotive and petroleum industry, tourism, cement, food-marketing, and other
industries (Parla, 1998). OY AK isamong the top-five conglomeratesin Turkey and achieves
its economic success by means of a “unique and unprecedented set of subsidies and lega
privileges’ (Parla, 1998, p. 32): it isexempt from al taxes and its members pay statutory dues
(army regulars, defense ministry employees, etc., even those not entitled to any benefitdl). A
gmilar fund was established, with smilar privileges, in 1987: cdled TSKGV, it funds defense
projects by means of vast involvement in Turkey’ s civilian economy. The distortionary impact
of these activities, military mercantilism, as Parla, callsit, isunaccounted for. Asan economigt,
one suspects that the welfare effects are negative.

A third themein GUnl Uk- Senesen’ swork concernsthe question of the plain sense and non-
sense of indigenous arms-import substituting production, of “goingit done’. Initidly, Turkey's
ams production program was very much geared at arms independence in aliteral sense. In
practice, however, Turkey quickly resorted to joint venture co-production, an arrangement
however under which foreign governments redrict Turkey from fredy usng transferred
technology. For ingtance, NATO weapons and co-produced weapons may not be used in
Turkey's war with the PKK, whence Turkey turned to Romania, Russia, and Pakistan to
supply those needs. But beyond that, thereisincreasing unhappinessin Turkey itself about the
apparent lack of qudity of the requested armaments and an increasing recognition that
technologica progress in the western countries makes Turkey’s ambitions to be a sef-
sufficient, fully independent arms manufacturer unredigtic. The best Turkey might hope for is
to become a bit-player, supplying parts in which it can specidize to be assembled into larger
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wespons systems. The best Turkey can hope for, in other words, is to become part of the
newly globdizing ams industry (see Brauer, 2002). But Turkey’ smilitary and politica leaders
appear unwilling, at this stage, to grant the point and change policy. Perhaps eventud
membership not only in NATO but dso in the EU will alow Turkey to integrate into the
emerging European co-research, co-development, and co-production sphere and, most likely,
help save it untold economic resources.

| am not aware of asmilar detailed look (in English, at any rate) at the Greek armaments
industry.

Other studies on the economics of military affairs concerning Turkey and Greece

Athanassiou and Kollias (2000) present estimates on the effect of the Greek-Turkish rivalry
on flows of foreign direct investment (FDI) into ether country. Greek-Turkish rivary is
measured in terms of expected airgpace violationsby Turkish aircraft, asdefined by the Greek
Minidry of Defense. The expectations component is measured as t+1 of actud violations.
Contralling for a variety of other variables, and using quarterly data for 1992 to 1997, the
datistica results show a strong negetive rel ation between expected airgpace violations—as an
indicator of increased tenson—and FDI flowsto Greece. A smilar equation for Turkey, where
airspace violations enter as alagged varigble, aso resultsin a strongly negative impact on the
flow of FDI to Turkey. Thisstudy may becriticized on anumber of counts, but as so often with
Kollias work what is commendable is his willingness to explore new avenues of getting at the
subgtantive problems at hand. The authors adso use the same idea of military tenson as
reflected in airgpace violaions to examine the effect on foreign trade, insead of foreign
investment (Athanassiou and Koallias, 2002). A novd idea here istha military tendon might
affect not only the demand for trade (i.e., imports) but also its supply (i.e., other countries
exports). The empirica work employs quarterly data for 1992:1 to 1998:3 which includes
three tense periods between the countries (1994, 1996, 1997/8). The economic data are in
logs in congtant 1990 pricesin loca currency. In atwo-step procedure, the effect of tension
and GDP on import pricesis caculated. Thefitted vauesfor import prices are then used, in
the second gtep, to estimate the effect of tension on import quantities. The results for Turkey
arethd, in step one, higher tenson is associated with increases in import prices and thet, in
step two, higher tension isassociated with lower levels of imports. For Greece, the sameresult
obtains but the p-value for the second step is, at 0.14, outside the usualy accepted range of
0.10 or less. Also, the regression diagnostics for the Greek modd are not quite as strong as
for the Turkishmodel. (Resultsfor exports were not reported since they showed no statistical
sgnificance) Again, there are anumber of data and econometric problems one could go into.
But the authors are suitably circumspect and merely claim that the andysis is suggestive of
option-vaue trading behavior under military tension, i.e., the option-vaue of waiting to trade
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rise when tension increases. Foregone trading of course is an opportunity costs of military
affairs.

Bdfouss asand Stavrinos(1996) employ alarge-sca emacroeconometricmodel consisting
of some 330 equations (90 stochastic and 240 identities) to smulate the effects of possble
reductions in Greek military expenditure. The scenariosinvolve an annud five percentage point
reduction in Greek nomind military expenditure for 1995 to 2000, to be taken from
procurement, leaving military personne outlays unaffected. The savingsare gpplied asfollows
(8 to public consumption; (b) to public investment; and (c) to tax reduction. The military data
are disaggregated into personnel (wages, etc.) and everything else (mostly imported
procurement items). Without exception, relative to the basdine scenario without changes in
military spending, the disarmament and redllocation scenarios result in higher GDP growth,
higher private consumption, lower unemployment, and an improved balance of payments.
Private investment increases beyond the reference projection in two of the three scenariosand
drops dightly below the growth of the basdline scenario in the public consumption scenario.
However, because Greece is areatively open economy, the authors argue that the smulated
effects of disarmament are“relatively minor” (p. 212), asindeed they are. For example, GDP
in 2000 is projected to grow by 3.8 percent in the basdine scenario. In the tax reduction
scenario, GDPwould grow by an additional one percent of 3.8 percent, i.e., by 3.838 percent.
Thisis one of the more satisfying models| have encountered in theliterature under review. The
smulations permit one to put a price or opportunity cost on adternatives foregone.

A similar disarmament modeling effort was undertaken for Turkey (Ozmucur, 1996). His
model indicates that any peace dividend “may prove substantia if resources can be directed
towards government non-military invesment” (p. 215), aconcluson in rather sharp contrast
with Sezgin and Ozsoy.*° In aninteresting twist, and before studying theimpact of disarmament
on Turkish economic performance variables, Ozmucur finds substantiad negative, and
datidicadly sgnificant, correlation coefficients between the budgetary shares of Turkish military
expenditure and those on expenditure on health and education for data from 1924-1994 (as
does Ozsoy, 2002). Over the entire time period, military expenditure exceeded that of hedlth
and education combined. Regarding the smulation, the modd used conssts of 27 sochadtic
equations and 30 identities and is estimated over quarterly data for 28 observations (1987:1
to 1993:4). Government spending is split into non-military and military expenditures, as are
government investment expenditure and merchandise imports.

Themodd contains aggregate supply and demand blocks, and blocksfor thelabor market,
balance of payments, prices, the public, and the financid sector. The smulations are run for
1995:1 to 2004:4 to obtain a basdine solution. Then military expenditure as a share of GDP
isreduced by one percentage point and four scenariosare smulated. In thefirst scenario, funds
are taken from military imports (20 percent), and military current (31 percent) and investment
(46 percent) expenditure. The funds are applied to deficit reduction. In the second scenario,
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military imports are reduced by half (50 percent), military current spending by 15 percent, and
military investment by 46.5 percent and gpplied mostly to improve the balance of payments.
The third scenario gpplies reductions as in scenario 1 but uses the funds for tax reductions.
Fndly, the fourth scenario aso reduces military outlays asin scenarios 1 and 3 and gppliesthe
saved funds to non-military public investment. Scenario 4 turns out to be most desirable in
terms of the modd criteriac GDP, inflation, unemployment, balance of payments, real wages,
and labor productivity. GDP for instance increases by an additiona 2.7 percentage points
relative to the basdine scenario, involving asubstantia gaininliving sandards. What islikesble
about thismodd isthat it consders target variables other than mere GDP and that, dthough
fundamentaly a Keynesian demand modéd, it includes a four-sector supply side.

Findly, thereisapaper by Athanassiou, Kollias, and Zografakis (1998 [2002])* that tries
a different modeling approach. It uses a CGE (computable genera equilibrium) moded to
gmulate how the Greek economy might have performed had its military expenditure been on
par with average NATO military expenditure for 1988-1996. Instead of computing a peace
dividend by smulating future events, the paper computes the opportunity cost incurred by
smulating a counter-factua past. There are five scenarios. The basdline scenario reduces
military spending by 25 percent (to the NATO average as apercentage of GDP). The second
scenario compensates for this decrease by equi-proportionaly increasing the shares of non-
military government spending in three categories: education, hedlth, other government.
Scenarios three to five compensate by shifting the entire military spending reduction into only
one of the other three government spending categories. Effects are computed for avariety of
standard economic indicators (GDP and its congtituent components, real wages, consumer
inflation, employment) and for the impact on indudtrid structure and income digtribution.
Summarizing the set of resulting estimatesis difficult but as agenerdization one can say thet the
opportunity cost is on the order of a foregone ten percent increase in GDP growth: that is,
GDP could have been on the order of 2.2 percent per year instead of 2.0 percent per year.
This is smal on an annud basis, but by the power of compounding cumulates rapidly into
appreciably larger percentages.

Tradeoff questions are dso at the heart of new work by Guinlik-Senesen (2001). This
work goes back to the question of financing Turkish arms production and shows the
subgiantia, and increasing, difference between military spending in Turkey as mesasured by
budget dataas againgt military spending that includes DI SF funding. DISF armsimport funding
aone amountsto about 2 percent of total Turkish imports, absorbs about 4 percent of itstotal
export earnings, and congtitutes about 5 percent of its trade deficit, writes Gunl Uk- Senesen
(2001, p. 43). Shedsofindsthat Snce 1986, officid budget data systeméticdly, increasingly,
and dradticaly underestimate Turkey’ smilitary expenditure. Using budget data, Turkish military
expenditureincreased by 66 percent between 1980 and 1997. Using her augmented data, the
increase amounted to 89 percent, and more rapidly rising the more recent the datapoint (2001,
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pp. 32-40). | would recommend to dl participantsintheliteratureto rerun their variousmodels
with GUnliuk-Senesen’s data. As we saw, the more recent consensus appears to be that
Turkishmilitary expenditure exerts positive effects on its economic growth and induces Greece
to try to keep up with Turkey. One must wonder whether and how these conclusons might
changein light of the augmented data

In a conference paper, GunlUk-Senesen (1999 [2002]) examines the effect of Turkey’s
Security expenditures on its horrendous government budget deficit. Adjusting for inflation and
population growth, she finds that until the late 1980s the relative growth rates of security
expenditures (interna and externd, i.e., police and army) did not appear to vary in unusua
ways relative to the variation in the entire government budget. But as from the up-tick in the
conflict against the PKK, in the late 1980s to about 1993, there is a sustained,
disproportionaly large increase in the security expenditure share rdative to the budget shares
of dl other government expenditure categories. This increase came to an end only with the
severe 1994 recession in Turkey.®? Part of this paper was later published in revised form
(2002). The conclusions there are more moderately expressed than | have done here. Asa
share of the primary budget, security spending (external and internal combined) oscillated
between 20.2 and 24.0 percent between 1983 and 1998. Health and education spending
varied between 17.2 and 29.6 percent, averaging about 25 percent in the 1990s. Since
Security spending is stable and hedlth and education spending rising, something esehad to give.
It is budget dlocations to infragtructure which plummet from ahigh of 28.9 percent in 1986 to
amere 13.1 percent in 1998. However, DISF contributions are extra-budgetary alocations
to purchase military equipment. Thirty percent of equipment purchases are financed from the
budget, and another twenty percent from DISF, with the remainder coming from US aid,
NATO military infragtructure funds, and other sources.

Fndly, there are four papersthat presumethe existence of an arms race between Greece
and Turkey and, based on this presumption, go on to investigate other aspects. Andreou and
Zombanakis (2000) use a neurd-network mode to identify and estimate the source of
pressures on Greek military debt and Greek military burden (military expenditure over GDP).
They posit two sources: financid pressures reflected in the economic variables of the two
countries, and population characterigtics, epecidly the much larger, and faster growing,
Turkish population. The set-up of the thinking behind the modeling is pleasing. | have noted
ealier that the overwheming number of papers in this literature focus on financid variables
(elther as share or leve data) and that little attention is given to military capacity and stock
data. By including population and armed forces data, this paper resurrects the few earlier
attemptsinthisdirection. Using datafrom 1961-1996 the paper finds, not implausibly, that the
population variables — military expenditure per soldier, armed forces per 100,000 people in
the population, and population growth rates — outperform the financia-data based models. In
an extension the authors then run an OLS regression to learn how the results of the neura
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network exercise holds up against a more traditiona technique. Fascinatingly, OL S reports
nearly identica findings (table 6, on p. 422): the regression using popul ation-based variables
is much stronger, satigicaly, than the regression using financid variables. 1t should be noted
that the reference to an “arms race’ between the two countries is utterly superfluous. The
findings — that population variables are strongly associated with Greek military debt and its
military burden — are independent of whether or not there is an armsrace.

A year later, Andreou and Zombanakis (2001) employed another neura network model
to explore the impact of demographic developments on the relative security of the Greek-
Cypriot dliance:® On account of the earlier paper, rlative security is defined in terms of the
population growth rates of the three countriesinvolved and armsrace scenarios are Smulated.
The escalation and de-escalation scenarios are generated by increasing and decreasing the
finandd variables in an ungpecified manner. Thefindingsarein line with expectations when al
three countries either escalate or de-escalate, the relative security of the dliance increases
(where—surdly —an “increase” in security from escaation isafigment of perception rather than
amilitarily rlevant phenomenon). When Greek and Cyprus escalate and Turkey doesnot, the
relative security of the former increases dightly. Conversdy, when Turkey escalates and the
others do not, the laiter’s relative security fals precipitoudy. Interestingly, al input variables
are financid in nature and the output variable — relaive security — is populaion-based. This
reverses the causality found in the prior paper. It is plausible that agrowing population affords
a country the opportunity to expend more on its military sector and therefore put economic
pressure on the other country. But it is not clear why financias should lead to population
growth differences that the countries involved might perceive as threstening. The policy
conclusons the paper offers are dso disappointing. The authors argue that “ Greece has no
choice but to follow up the ambitious 25-year Turkish armaments programme’ and that “the
results of the ‘ Turkey escalates-Cyprus and Greecereduce’ scenario are discouraging dueto
their lowest relative security values and, consequently, their poor contribution to peace
promotion, something that must be taken [in]to consideration by the one-sided disarmament
policy followers’ (p. 320). An dternative would be joint arms reductions within the context of
the EU and NATO.  Another dternative is unilaterd arms reductions in Greece, again on
the basis of tighter integration into the EU and NATO. That this needsto be considered, even
if reluctantly, emerges from a third Andreou paper (Andreou, Parsopoulos, Vrahatis, and
Zombanakis, 2002) which finds* that the current defence burden of thetwo dlies[Greeceand
Cyprus| seems to be driving their economies beyond capacity limits’ (p. 329). Ultimately,
however, they end up recommending that Greece and Cyprus consder upgrading its military
“property resources’ (p. 340), i.e, the capita-intengity of their armed forces. This seemsto
me unduly ill-considered. | will argue below that economists have a professiona obligation to
study other aternatives. If the objective is security and Turkey’s manpower advantage is
overwheming Greece and Cyprus economicaly, surely there are dternatives to be explored
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other than increasing the capitd-intensity of their armed forces. After dl, if Greece and Cyprus
pursued the Andreou et al. recommendation, Turkey could then switch into acapitd-intensve
mode as wdll, so that the long-run determinant of the relation still is based on Turkey's
demographic advantages.

A fina paper examines*“the effectsthat armsimports have on the military ba ance between
... two recipient countries’ (Kallias and Sirakoulis, 2002, p. 137). Unlike most papers
reviewed here, it is a purely theoretica paper without an empirical component. The price
country A pays for arms imported from internationd oligopolistic arms sdlers, relative to the
price country B pays, isthe main determinant in each country’ s security function. This drives,
asweknow from earlier literature, domestic arms production but aso provides sdlerswith the
opportunity to influence the conflict-potential balance between the countries (Kallias and
Sirakoulis, 2002, p. 143).

Summary and gaps

Let me summarize my findings and then point to a number of gaps in the literature on the
economics of military affairsin Greece and Turkey.

Summary

Firdt, asisequaly true of other branches of the literature on the economics of military affairs,
data and data sources in this literature on Greece and Turkey are not always well reported.
Although there are outstanding exceptions, there are numerous examples were the exact data
source is left ungpecified, there are confusions about the units of measurement used in the
andyss, data are rardly printed out in full or otherwise made easily accessible, and they are
seldomdisplayed visualy for easy ingpection by the reeder. In many instances, authors are not
aufficently cautiousin labeling the variables used in their analyses. For ingtance, an author may
refer to military expenditure but leaves openwhether the level or the share (in GDP) is meant.
In this literature, this turns out to be problematic as levels and shares measure different
subgtantive things: levels (and stocks) of military expenditure measure cgpabilities and, possibly,
intentions, whereas the share of military expenditure in GDP does not. Moreover, a number
of authors fredy mix up leve and share data without an underlying discussion about the
appropriateness of this procedure. For instance, by what reasoning would Greek policy
makers be concerned about a higher share of military expenditurein Turkey in 1980 when, in
the same year, Turkey'slevel of military expenditure actudly fell 2** In future, authors need to
take care to more cautiousy and precisaly describe their data to themselves and to their
readers prior to the application of inferentid Satistics,

Second, with respect to the reviewed arms race models | find that we may speak of an
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ams race between Greece and Turkey from 1950 to about the mid- to late-1980s, but not
thereafter. There are two particular shortcomings in the arms race literature. First, the
possibility of an arms race between Greece and Turkey ismodded purely in the Richardson-

type, Granger-causality mode where an arms race exigs only if it ismutual. | argue that this
istoo narrow aview of an armsrace. If one country followsthe other, it isracing, whether the
racingismutua or not. Second, al of thearmsrace modelsfocus solely on Greece and Turkey
and utterly disregard that Turkey was not and is not Greece's only security concern and, vice
versa, that Greece was not and is not Turkey's only security concern.

Third, with respect to the single-equation modes of the demand of military expenditure
there are five papers available on Turkey. Two of these are Granger-causality papersand, as
discussed in the body of the text, should perhaps have been put into a separate section by
themsdlves since an investigation of mutua causality between two variables can hardly be
thought of as a proper demand equation. Of the remaining papers, oneis an error-correction
mechanism paper that opensahost of problems regarding the proper economic interpretation
of econometrically estimated coefficients of an ECM equation. Still, this paper suggests that
Turkish military spending is more sengtive to the Kurdish rebelion than to Greek military
gpending. However, the data period covered endsin 1992, and for the fourth (innovative but
inconclusve) paper the data period ends in 1991. This would mean, astonishingly, that we
know virtudly nothing about the demand for military expenditure in Turkey, certainly not for
the 1990s. Only one paper, thefifth, extendsthe data seriesto 1998. It findsthat Turkish milex
isdetermined by inertiaaswell asby NATO' sand Greece' smilex in the short-run; inthelong-
run only NATO's milex effect is pogtive on Turkey’s milex (and income and the baance of
payments effects are negative). This concluson is qudified in that some of the Smultaneous
equation modd sreviewed later do contain amilitary demand equation, but the objective there
is not srictly to model demand for military expenditure but to capture interaction terms
between military expenditure and, ultimately, variables of economic performance such as
economic growth.

With regard to Greece, | have ingpected nine pieces on the demand for military
expenditure. Again, severd papers are redly Granger-causdity papers and should perhaps
have been treated in a section of their own asthey do not grictly modd “demand” for military
expenditure. The other papers vary, over time, from smple to very complex models and
datigtica treatment. At first, Greek military expenditure is treated as a function merely of
Turkey's. Then, armed force ratios and military expenditure per soldier are added to the
modds, but gtill only for Greece and Turkey. Then US and NATO military spending are
added. Then Greece's GDPisadded but already amixing of level and share dataoccurswhich
in my opinion invalidates the statistical results. Moreover, security concerns other than over
Turkey are never modeled in the equations for Greece. The most complex model, by
Avramides (1997) supports my contention that levelsand shares of military spending measure
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different things and should not be mixed in the same equation. Substantively, Avramidesfinds
that Greek military expenditure tends to react to or follow Turkey's from 1950 to 1989,
mirroring my conclusion from the arms race studies. It would be very interesting to rerun
Avramides model for datain the 1990s to seeif the relation he found broke down.

Fourth, there are numerous studies on the economic impact of military expenditure.
Regrettably, invariably economic impact is taken to mean economic growth. There are no
sudies, for ingtance, on the impact of military expenditure on human development for which
economic growth may or may not be areasonable and reliable proxy (see, e.g., Brauer, 1996).
Three of the papers on Turkey use a Feder-Ram production function model. Sandler and
Hartley (1995, p. 206, 208-209) describe how this type of modd isinherently structured to
“find’ pogitive contributions of military expenditure to economic growth, and indeed that is
what these two studies do find and that makes them suspicious. what have we found if amodel
inherently is set up to find what we found? Moreover, only in the third, and most recent, of
these studies do investment, labor, and human capital appear to make the expected positive
contributionto economic growth. Unfortunately, the author (Sezgin) does not rerun the model
for alarge number of 24-year subperiodsashedid in hisearlier paper (1997) where hefound
that the pogtive contribution of military expenditure to economic growth wanes to satistical
inggnificance the closer the time period comes to the present day. A Deger-type modd finds
a direct pogtive effect of military spending on economic growth but a system-wide effect
(direct and indirect) is not computed. A large-scale macro mode run on Turkish data (abeit
only asfrom 1987 onward) showssignificant negative effects of military spending on economic
growthand other macro indicators. On balance, | am more persuaded now than | wasin 1999
(when the draft version of this chapter appeared) to accept that the effect of military
expenditure on Turkish economic growth may be positive but if so, thiswould merdly shift the
discussion to the question of the underlying mechanism: exactly why would we observe this
effect? What is it about military expenditure that other forms of expenditure cannot do for
economic growth? How large does military expenditure have to become before negative
returns st in?

The papers on Greece are, in large part, a battle between Christos Kollias and Nicholas
Antonakis reaching exactly opposite conclusions: for Kallias the impact of Greek military
expenditure on savingsis negative and, on economic growth, positive, whereas Antonakisfinds
apositiveimpact on savings and anegetive one on growth. Inthisingance, | should liketo give
my nod of approval to Antonakis, if only because he eventually expands his models to a
smultaneous equation system and henceisableto capture aricher set of interplays. However,
Sezgin (2000) is aso employing a s multaneous equation system with results exactly opposite
to Antonakis (i.e, in line with Kallias' findings). Some researcher would do well to assess
these models from an economic and econometric point of view to learn which one(s) are of
greatest merit. One technica problem, in any event, isthat the smultaneous approaches fredy
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mix level and share data and my guessis that thisis not a proper procedure to use.

Ffth, regarding indigenous arms production | point to the overarching descriptive trends
reported above. In terms of an economic evauation, littlework appearsto have been doneon
estimating the opportunity cost of indigenous arms production per se. For example, athough
severd tens of thousands of jobs have been created in the Greek and Turkish armsindustries,
no direct assessment appears availableto tell uswhat economic devel opment and growth was
sacrificed by shifting these human resources into arms production. One exception is a recent
conference paper by Athanassiou et al. (1998 [2002]) that looked at military spending as a
whole, rather than a arms production in particular. Likewise, | am not aware of any study that
would measure the difference between indigenous arms production as compared to off-the-
shdlf imported arms athough severd recent papers begin at least to ask the rdlevant, critical
guestions.

Sixth, other sudies. Oneinnovative, but preliminary, sudy attemptsto measure theimpact
of military tension between Turkey and Greece on the flow of foreign direct investment (FDI)
and finds that increased tension contributes negatively to FDI flows. A amilar sudy findsthet
military tension appears to drive up import prices and drives down import quantities. Further,
two large-scale macroeconometric studies, one each on Greece and Turkey, smulate the
impact of reductionsin military expenditure on a variety of economic performance variables.
Both were published in 1996, both are technically excellent studies, and both have not been
cited much at dl in the post-1996 literature. They both find that reductions in military
expenditure would benefit both countries. The benefit is very small for Greece but rather
subgtantia for Turkey if the most promising Smulated scenarios were actudly implemented.
Both models are satisfying in that they include supply and demand equations, fiscal and
monetary policy equations, and so on. Finaly, a set of interesting papers by Andreou et al.
examines the effect of Turkey's large population on Greece and Cyprus. The results are
plausible, for ingtance, that the latter two countries are nearing their economic capacity-limit
of keeping up, militarily, with Turkey, but the policy conclusons are not.

In 1999, | wrote that “in sum, the knowledge gained isdim.” With an additiona dozen or
S0 studies published in the three years snce, | am a bit more confident about the state of our
knowledge. | retain my opinion that there may have been an arms race between Greece and
Turkey but it probably ceased in the mid- to late 1980s. The more interesting gpproach isto
ask, as Andreou et al. do: whether or not thereis an arms race, or even supposing that there
isone, what should Greece (and Cyprus) do? If one makes afriend of an “enemy,” has one
not won avictory as well? Thus, research on Greece might fruitfully exploreredidtic, feesble
optionsin this direction.

With regard to the demand for military expenditure in Greece and Turkey, the
preponderance of evidence suggeststhat Turkey determinesits military expenditure on account
of anumber of factors of which Greece is but one, whereas Greece's military expenditure is



J. Brauer: Greece and Turkey: A Comprehensive, Critical Review of the Defense Economics Literature
(as of December 2002) page 35

more nearly determined by Turkish military expenditure done. However, only a single study
extends the data series deep into the 1990s. Moreover, precious few of the studies reviewed
take, for Greece, non-Turkish, or, for Turkey, non-Greek security concernsinto account which
makes dl of these studies wesk.

Regarding the impact of military expenditure on economic performance, the studies on
Greece are exactly off-setting and contradictory, and on Turkey perhaps the victim of the
particular moddling (Feder-Ram) approach. Even if we grant that the impact of military
expenditure on growth was* positive,” only three sudies get a theissue of the opportunity cost
of military expenditure and dl three suggest that cutsin military expenditure would benefit both
Greece and Turkey. Similarly, regarding indigenous arms production, while we are fairly well
informed descriptively about the nature and extent of such production, thereislittle by way of
ng the economic or opportunity cost of putting financid, physica, and human resources
to arms production.

Gaps and shortcomings

| now turn to view the literature from a somewhat broader perspective. Firg, | find that even
though theliteratureis highly focused on military expenditure, itisnot infact well focused at all.
It does nat, for example, examine theinternal decision-making processesthat generatelevels
of military expenditure within Greece and Turkey. Virtudly dl onefindsisthe occasond use
of adummy variable for Greece's and for Turkey’s military governments or for Greece's
military (1967-1974) and socidist government that came to power in 1981. But thet is not the
same asexamining theissue from the point of view of adminigtrative or bureauicratic processes
within each country, say by means of a public choice modd. Some models, indeed many
models, employ variablesfor lagged military expenditure but thisisamost dwaysa* decison”
gemming from lag-length determinations in running cointegrated regressions rather than a
Substantive decision based, for ingance, on consderations of inertia in military expenditure
budgets. When econometrics determines substance, something is amiss (Smith, 1998).
Second, and to methe most surprising aspect of the literature on the economics of military
affairsin Greece and Turkey is how little it concerns itsdlf with political economy and how
much the literature narrowly sticks to pure economics, mathematical statistics, and
econometrics. To besure, onefindsreferencesto the palitica, military, and Srategic literature
but thet literature does not seem to gppreciably influence the modeling and econometric efforts.
Lack of politica economy ismost obviousin the case of the demand for military expenditure
equations where Greek military expenditure is dmost exclusvely modeled in terms of its
perceived threat from Turkey, and vice versa. As | inssted earlier, Greece is bound into the
ungiable Balkans and surdly the determinants of its level of military expenditure do not drive
soldy on Turkey or even NATO per se. Throughout Greece's post-world war |1 history,
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Greece has faced gradations of threat from avariety of quarters, first the threet of Soviet-
gyle communism via indigenous Greek communist efforts (1944-1949), then the externd
Soviet communist threat primarily viaBulgaria, thentheintegrationinto NATO (in 1952) which
freed both Greece and Turkey to reactivate, after a three-decade hiatus, diverging interests
over Cyprus (Sezer, 1991, p. 117; Krebs, 1999), then thethrest of aninterna Greek military
dictatorship (1967-1974) that was partly responsiblefor Turkey’ sinvasion of Cyprus, thenthe
threat of ahighly restive Balkan region, thethrest of Turkey itsdlf, the threst to Greece by virtue
of the role NATO assigned to Greece for the duration of the cold war; and the threat of
NATO' spossibledisintegration with the end of the cold war (see, e.g., Platias, 1991; Congtas,
1995; Krebs, 1999). The andysis of the economics of military affairs within and between
Greece and Turkey, and the associated econometric modding efforts, fall far short of the
richness of Greece post-world war 11 history.

Smilaly, Turkey's levels of military expenditure are largely modeled on Greece's, but
rarely, and never completely, on Turkey’s other security problems, both internd (Idamic
fundamentaism and Kurdish rebellions) and externd (Iran, Irag, Syria, etc.). Turkey'srole
within NATO, pre- and post-cold war, is dmost never discussed in the economics literature.
For that one must turn, again, to the political science and international relationsliterature (e.g.,
Sezer, 1991, Platias, 1991; Constas, 1995; Krebs, 1999).

Third, with one exception (Smith, Sola, and Spagnolo, 2000), the extant economics
literature never addresses the disagreements and conflict between Greece and Turkey from a
game-theoretic view, nor doesit offer an economic analysisof possible, preferably irreversible,
solutions. After dl, the heart of economicsis about interests and how interests, given available
resources and congtraints, lead to behaviors and outcomes. Economicsistherefore al so about
agents attempts to change resources and congtraints—one' sown and one’ sopponents’ —so
asto affect behavior and outcomes. Krebs (1999), for instance, contains an exceptiona ly good
account of that and how membership in NATO permitted both Greece and Turkey to resume
and intensfy their disagreements, but the economics literature is devoid of corresponding
anayses.

Fourth, in itsfocus on the Cyprus conflict in particular, the literature overlooks arich and
complex set of competition and cooperation between Greece and Turkey since 1923. The
most advanced andlysisisagain offered by Krebs (1999) who makes, for Greece and Turkey,
a persuasive case for his centra clam “that [an] aliance [such as NATQ] can degpen and
intengfy conflict among its members’ (p. 345). It is remarkable that Greece and Turkey
resumed mutua hostility — after three decades of peace — upon joining NATO in 1952. But
while competition and cooperation far surpasstheissue of Cyprus, it gppearsequally clear that
the resolution of the Cyprusissueis the key that would permit both countries to resolve their
other, “follow-on” problems as well. Interestingly, Sezer (1991) makes the perceptive
observationthat the young, independent nation of Cyprus made the mistake in the early 1960s
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not to develop “a distinct Cypriot nationd identity” (p. 121) that might have removed the
Cyprus issuefrom the Greek and Turkish agendas. (Likewise, | might add, Greece and Turkey
could have removed the Cyprus issue, by renouncing any specid alegiance to Cyprus.)

In a word, economists have made little contribution to understand and modd the
inditutiond setup, interests, condraints, and dynamics under which Greece and Turkey
operate.® The literature, as presently congtituted, has reached the point of declining returns.
Running more single or smultaneous regresson equations, even when incorporating dl the
latest quirks of mathematica gatigtics, isunlikely to much advance our substantive knowledge.
Newer work, such as Smith, Sola, and Spagnolo, 2000, and the papersby Andreou et al. are
likely to be of more productive of new insights.

Fifth, what isespecidly overlooked is an assessment of the potential benefitsfrom dispute
settlement and active economic and security cooperation between Greece and Turkey. As
detailed earlier inthischapter, | find the econometric results purporting to show positive effects
of military expenditure on the economies of Greece and Turkey somewhat difficult to believe.
But suppose they were correct. Then, what isthe opportunity cost of foregoing settlement and
cooperationin the Bakans and the Black Searegion? Greece and Turkey, jointly, could make
giant sridesin pacification of the entire region and they could, jointly, like France and Germany
for the European Union, become the powerhouse that spurs economic development acrossthe
Black Sea.*®

What are the prospects? To be sure, militarily Turkey hasthe upper hand and the onusis
on the quality of Greek foreign policy making. Turkey is large and mighty and very much a
secular, but Idamic NATO front line state. Turkish and/or Mudim minorities dot the Balkans
much more so than Bakan minorities speckle Turkey. But Greece is economicaly more
advanced than Turkey, it does control most of the Aegean, there are sizegble Greek minorities
in the Balkans as well (which affords opportunities for Balkan cooperation), Greece is a
member of the EU and, even after admitting Turkey to EU membership candidacy, therefore
controls actud accession of EU-aspirantsto the EU, and Greece could become amember of
a EU foreign policy and defense club that might replace, and certainly augment, NATOs
increasingly shaky defense guarantee® In aword, Greece's hand of cards is not empty if it
would but lose its “introverted security orientation” (Constas, 1995, p. 73), fear of
encirclement (Albania, Macedonia, Turkey, Turkey-linked Bulgaria), and settle down toward
sugtained negotiation. Neither is Turkey’s hand quite as strong as it may appear to myopic
Greece. The Southwest Agatic nations surrounding Turkey are arestive lot that could quickly
grain Turkey’ s capabilities. Resolution of differences between Isradl and Syriawould free the
latter to turn unwel come attention to Turkey. Resolution of western differences with Iran and
Irag would free them to turn to Turkey and dispute its current regiond power status as
Turkey's US support might wane. Clearly, both Greece's and Turkey’s externa security
environment is volatile and flegting enough to encourage both to settle and jointly become
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stronger.

Perhaps it takes a pair of statesmen like Venizdos and Atatirk in the early 1920s. Were
Turkey to become a regiona superpower (Congtas, 1995, p. 85) and Greece isolated, it
would betoo late for Greece to settle for much. And were Greeceto tie up the Bakanswithin
an EU context and Turkey to become embroiled in southwest or central Asian conflicts, then
Turkey would likdly hold thelosing hand. In digtinction to political scientists focusing on costly
maintenance of drategic balance (e.g., Turan and Barlas, 1999), | like to think that thisisan
example of economidts pointing to the benefits to be had from cooperation.

Notes

* The original draft of this paper was researched and written in the summer of 1999 and
presented a the Middle Eastern Technicad University (METU) Conference 111, Ankara,
Turkey, September 1999. A condensed version of that paper was first published as Brauer
(2002). In it, | thanked conference participants for comments and Mr. Ihsan Tayfur for
research assistance. | also expressed my sincere thanks to Stelios Makrydakis and Christos
Koalliasfor taking the time to comment on the draft paper and to correct some errors of mine.
Chrigtos Kallias and Giilay Gunlik-Senesen dso assisted me to obtain papersthat were very
difficult to trace down and find. | am grateful for their help. For purposes of the present
chapter, the 1999 draft has been updated so that the discussion is current as of December
2002. Of course, | done am respongble for any remaining errors of fact, omisson, and
interpretetion.

1. The Turkish victory over Greek forces at Smyrnain August 1921 ended 2000 years of
continuous Hellenic settlement in Asa Minor, leaving large numbers of Greeks “stranded” in
Turkey (see Matthews, 1999, p. 52 and literature cited there). Also see the article and map
supplement in National Geographic magazine (December 1999).

2. Greek 2001 GNI per capitaisgiven as US$11,780, asagainst only US$2,530in Turkey,
ardtio of about 4.7:1. “GNI, gross nationa income, measures the total domestic and foreign
income claimed by the residents of the economy. It comprises GDP plus net factor income
fromabroad, which istheincome residents receive from abroad for factor services (labor and
cpitd) less smilar payments made to non-residents who contributed to the domestic

production.” (See worldbank.org/data/countrydata/countrydata.html tables for Greece and
Turkey, respectively; accessed 8 February 2003).

3. Current overviews on the Greek and Turkish economies are available a the OECD and
IMF web sites, www.oecd.org and www.imf.org. On the role of the public sectorsin Greece
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and in Turkey, see Ned and Barbezat, 1998.

4. Avramides (1997, p. 173) expressesasimilar sentiment. Georgiou et al. (1996, p. 230) cite
Smith (1989, p. 352) according to whom shares “... can be used asa signal or a measure of

commitment to defence” but citing Smith isnot equivaent to adiscussion of whether or not the

use of share data is appropriate for establishing the presence or absence of an arms race.

Moreover, the citation isincorrect. It actualy reads “ shares ... are widely used asa signd or

a measure of commitment to defence” (Smith, 1989, p. 352). Smith intended this as a
statement of fact, not necessarily asanod of gpproval.

5. Rdiable military expenditure data is notorioudy difficult to obtain. Since both Greece and
Turkey are NATO members, NATO data is comparable. See
http://www.nato.int/docu/pr/2001/tabl€3.pdf. The Stockholm International Peace Research
Indtitute (SIPRI) dso is a popular source of military expenditure data. 1t may be reached at
http://mwww.sS pri.sef [both accessed 8 February 2003].

6. Kallias (1996) then mis-measures this capital intensty. He measures it as “military
expenditure per soldier” (p. 224) whereas it should be measured as equipment stock per
soldier. There are two issues here. Firgt, only the equipment and directly associated support
part of tota military spending should be counted, excluding personnd and indirect support
expenses. Second, military expenditure even if correctly measured as equipment spending is
a flow variable whereas capability depends on stocks Thus, the correct measure would be
stocks-per-soldier, uneasily aggregated by some form of currency vauation. Kolliasappears
to have been the first to examine armed force and “ capital intengity” ratiosin Kollias, 1993a
and 199%4a.

7. The SIPRI Y earbook 1999 (table 11.2) ranks Turkey in spot number three ($6,615 billion)
for theyears 1994-1998 and Greecein sixth place ($4,754). The numbersare SIPRI’ s* trend-
indicator” vaues in constant 1990 US dollars. The US and Germany are, by far, the most
prominent arms suppliers to both Turkey and Greece.

8. There is an earlier contribution, Mgeski and Jones (1981), but its results are included in
Magjeski (1985) which | do review.

9. Another four papers presume the existence of an arms race (Andreou and Zombanakis,
2000; Andreou and Zombanakis, 2001; Kollias and Sirakoulis, 2002; and Andreou,
Parsopoulos, Vrahatis, and Zombanakis, 2002). They are discussed in alater section.
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10. In tables A1 to A5 | summarize the results for datidicaly sgnificant varigbles athough
occasiond referenceis made to other variables. Since authors usualy report resultsfor alarge
number of atistical runs, | tend to summarize the results only for the anayses on which the
authors themsdves implicitly or explicitly put the greatest weight, usudly their last run.

11. And indeed, as discussed in the next sub-section, the demand for military expenditure
moddls for Greece regularly find a strong, positive influence of contemporaneous and lagged
Turkish military expenditure on Greek military expenditure.

12. Thefirst paper is aworking paper, the second, indicated with square brackets|...], isthe
published verson.

13. Quoted from Wonnacott and Wonnacott, Introductory Statistics (New York: J. Wiley,
4™ edition, 1987, p. 3).

14. That is, differences apart from the fact that the figure in Kollias and Makrydakis (1997b,
p. 366) isin log terms and the figurein Dunne, Nikolaidou, Smith (1999, p. 7) isinleve terms
(whichismerdly ascding or display difference).

15. A tenth paper on Greece (Antonakis and Karavidas, 1990) is published in Itaian and not
discussed in any detail here. Asbest as| can determine, the paper findsthat the Greek demand
for military spending between 1958-1986 is primarily determined by a 1974 Cyprus dummy

and lagged Greek military spending (t-1).

16. | might add that Christos K olliasfrequently authors and co-authors pieces containing novel
approaches.

17. Throughout this literature, use of the NATO military expenditure variable is problemétic.
The Vietnam war for indance clearly was primarily a US concern and drove up US military
spending beyond some baseline NATO-associated military spending. By the same token,
Greek and Turkish spending were heavily influenced by the 1974 invasion of Cyprus, just as
Portugd’ s spending was heavily influenced in the mid-1970s by theturmoil initsformer African
colonies of Mozambique and Angola. Lumping al NATO military spending together without
separating out non-NATO spending may skew the Satistical results. See Oned (1990) for
details.

18. P and P, are civilian and military price indices, respectively, and mis domestic spending.
?p Is“subsstence” defense requirement.
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19. “Economic impact” is understood in the literature as theimpact of military expenditure on
economic growth. There is one paper that finds that Greek military expenditure from 1960-
1992 gppear to have positively influenced employment levelsin Greece (Chletsosand Kallias,
1997, p. 446).

20. There have been anumber of gpplicationsof and variations on the Feder-Ram neoclassica
productionfunction mode inthe defense economicsliterature. They include Alexander (1990)
for 9 developed countries 1974-1985; Atesoglu and Mudller (1990) for the US 1949-1989;
Huang and Mintz (1990) for the US 1952-1988; Huang and Mintz (1991) for the US 1952-
1988; Ward et al. (1991) on India 1950-1987; Ward and Davis (1992) for the US 1948-
1990; Mudler and Atesoglu (1993) for the US 1948-1990, Alexander (1995) for 11
developed countries 1966-1988; Ward, Davis, and Lofdahl (1995) for the US 1889-1991
and Japan 1879-1990; Antonakis (1997b) for Greece 1958-1991; and Herrera (1998) for
Peakistan 1960-1993; and areview by Ram (1995).

21. In some equations, investment is positive and significant but, as mentioned before, | tend
to look at authors “last run.”

22. But unlike Sezgin, Ozsoy computes apositive factor-productivity differentia for the military
sector, meaning that it is more productive than the nonmilitary public sector.

23. In addition, some theoretica and empirical doubts have been raised about Ram’s model
by Carr (1989) and Rao (1989). For instance, Carr points out that a goodly portion of
government goending is intermediate rather than find output — in a nationa accounting sense
— and that government spending data cannot therefore be treated as final output data as all
these models do. However, the defense economics literature tendsto overlook thisand other
objectionsto Ram’s model. (Also see Ram’sreply, 1989).

24. Kollias (1994b) isidentical to Kollias (1995h) with respect to the estimated equation. The
earlier paper contains additional materid.

25. On the question of the suitability of the Feder-type modd (e.g., implicitly it postulates
causdity running from military expenditures to economic growth rather than vice versa) see
LaCivitaand Frederiksen (1991) and on theinterpretation of the coefficients see Carr (1989),
Rao (1989), Ram (1989), Sandler and Hartley (1995), and Alexander (1995, esp. pp. 18-19).

26. Actudly, it is unclear from the paper whether levels or growth rates are used. The paper
sys ... this study modelled economic growth as ...," then provides the equation repeated
above and continues, "where Y is[...] gross domestic product; ... | isfixed capitd formation,
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L iscivilian employed labour force ..."

27. Therearetwo variables, government current expenditure and government deficit, werethe
authorsdo not specificaly statewhether or not thevariableisinrea or nomind terms. All other
variablesare explicitly referred to in real terms (see Balfoussias and Stavrinos, 1996, p. 213).

28. This follows Kennedy’s (1974) notion of countries “potential defense capacity,” aso
empiricaly employed by Wulf (1983) and Brauer (1991; 2000).

29. In the case of Turkey, it can be traced back to the 11" century (see, Akgul, 1988).

30. "... empirica evidence showed that Turkish defence spending is not detrimenta for the
Turkisheconomy; on the contrary, it helps economic growth” (Sezgin, 1997, p. 407). "Dueto
the positive effects of the nonmilitary and military sectors on Turkish economic growth, the
results reported here suggest that the Turkish government should not make drastic resource-
alocation changes between nonmilitary and military public spending” (Ozsoy, 2000, p.156).

31. A similar paper appeared as Athanassiou, Kollias, Nikolaidou, and Zografais (2002).

32. | am interpreting her findings more strongly than she hersdlf does in her paper, but that
reflects my reading of her figure 6 in particular (in the 1999 conference paper). The share
changes essentialy exhibit arandom-walk pattern for the entire period, 1971-1997 except for
1988-1994 when security expenditures make disproportiondly large contributionsto Turkey’s
run-away budget deficits. This effect would be exacerbated if interest payment on the deficit-
incurred debts could be properly dlocated to the relevant functiona budget categories.

33. Unfortunately, nowhere in the paper do its authors tell us which years the underlying
empirica data cover. One caninfer, however, that the early 1960sto late 1990s are included.

34. Because of asevererecessonin 1980, Turkish GDPfdl morethan its military expenditure
fdl, thus driving up the share of military expenditure in GDP.

35. Thereis aburgeoning literature on the politics and economics of internationd inditutions.
For recent work see, eg., Aggarwal, 1998aand 1998b. On ingtitutional economics pertaining
to NATO see, e.g., Sandler and Hartley, 1999.

36. An atogether different opportunity cost concerns of course the number of lives lost. For
example, The Economist magazine reports (20 February 1999, p. 16) that the Turkish-
Kurdish conflict has cost more than 30,000 lives.
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37. NATOs defense “guarantees’ is often misunderstood. Indeed, it is wrong to understand
it asaguarantee a dl. Article 5 of the NATO treaty merdly pledges the dlies to “consult as
agroup ... prior to determining the necessary response ... [It] does not commit the aliesto an
automatic military response, or any necessary response” (Sandler and Hartley, 1999, pp. 25-
26) and certainly not in the case of conflict between two of its own members.
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Appendix Al: Greek-Turkish arms race models
Author(s) M odel Sample period Remarks Conclusion
Majeski (1985) Expectations- 1949-1975 Uselog/levels and “significant and
augmented difference data reciprocal
Richardson-type interaction” among
model modeled as Greece and Turkey
Granger-causality
Georgiou (1990) Richardson-type 1958-1987 Uses share data; Milex isinfluenced
arms race model OL S estimations more by inertia
based on McGuire effectsin one’sown
and on Desai/Blake country than by
milex in the other
country
Stavrinos (1992) Granger-causality 1949-1988 Useslevel data; I nstantaneous, uni-
cointegration; ECM | directional causality
from Greeceto
Turkey
Georgiou, Granger-causality; 3 | 1960-1990 Usesmilex asshare | One-way Granger-
Kapopoulos, models:. (a) based of GDP; OLS causality only, viz.,
Lazaretou (1996) on McGuire; (b) estimations from chginthelog
based on of Greek milex share
Desai/Blake; and (c) to that of Turkey
error-corrected VAR
Kolliasand Cointegrated 1950-1995 Useslevelsof milex; | Bi-directiona,
Makrydakis (1997b) | Granger-causality two dummiesfor instantaneous
model; vector error 1975 and 1981 causality of Greek
corrected VAR (lagged Cyprusand | by Turkish and of
lagged military Turkish by Greek
government in milex up until 1985
Turkey); shift
parameter for
structural break in
cointegrated series
in 1985
Dunne, Nikolaidou, | Richardson-type 1960-1996 Cointegration; "Some evidence of
and Smith (1999) model ECM; VAR, cointegration ... but
uses |logarithms of not in the form of
levels dataand long-run arms

step-dummy for
Cyprus

race"; VAR "failsto
find any reasonable
result"
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Smith, Sola, and
Spagnol o (2000)

Bivariate regime-
switching model

1958-1997

Uses share data
(milex/GDP)

Finds little support
for action-reaction
armsrace; instead
finds policy inertia:
high (low) milex is
followed by high
(low) milex

Kolliasand
Paleologou (2002)

Engle-Granger vs
Hendry-Ericsson
causality

1950-1999

Uses logarithms of
levels data

Finds bidirectional
causality where
Greece' smilex
depends more
strongly on
Turkey’ sthan vice
versa

Ocal (2002)

Non-linear Smooth
Transition
Regression (STR)

1956-1994

Uses logarithms of
levels data

Finds substantial
nonlinearities with
effectson Turkey
on Greece stronger
than vice versa
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Appendix A2: Modds of the demand for Turkish military expenditure

Author(s) M odel Sample | Remarks Conclusion
period
Chletsos and Single equation 1960- ECM; mixes Suggests that in the short run,
Koallias (1995b) ECM model 1992 shareand level | Turkish milex issensitivetointernal
data; includes security problems (Kurds) more so
Cyprus and than to external (Greece) threats
Kurd dummies
Koallias (1995c) Single equation for 1970- OLS, Cochrane- | Findsthat Turkish milex isinfluenced
Turkish milex 1991 Orcutt; uses by Turkish armed forces and Turkish
demand milex per soldier | milex per soldier only in certain
asaquality of specifications of the estimating
capital index equation
Kolliasand Granger-causality 194- Variables no Granger-causality between GDP
Makrydakis (1997a) | between economic 1993 adjusted to growth rates and share of milex in
growth and share of make them GDP
milex in GDP stationary; two
Cyprus
dummies (1974,
1976); OLS
estimation of
VAR
Dunne, Nikolaidou, | Granger-causality 1963 Cointegration; Finds unidirectional, negative
and Vougas (1998, with cointegration 1996 ECM Granger-causality from milex to econ.
2001) and structural break growth.
Sezgin and Yildirim | autoregressive 1951- Uses share data | Findsthat Turkish milexis
(2002) distributive lag 1998 and growth determined by inertiaaswell asby
rates NATO’sand Greece' smilex in the

short-run; in the long-run only
NATO'smilex effect is positive on
Turkey’s milex (and income and the
balance of payments effects are
negative)
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Appendix A3: Modds of the demand for Greek military expenditure

capital index

Author(s) M odel Sample | Remarks Conclusion
period
Koallias (1993a) Greek milex asshare | 1970- Single Positive effect of Cyprus dummy and
of GDPdependson | 1990 equation; OLS | Turkish milex share on Greek milex
Turkish milex as share; similar for equation using ratio
share of GDP, plus of Greek to Turkish armed forces
Cyprus dummy (negative sign) and Greek/Turkish
variable milex per soldier
Kapopoulos and Level of Greek milex | 1962- Single Long-run: positive effect of Turkish
Lazaretou (1993) =f (Turkish 1988 equation; milex/GDP and Greek civilian output;
milex/GDP, US cointegration; | negative effect of US milex/GDP;
milex/GDP, level of ECM Short-run: positive inertia effect of
Greek civilian GDP) lagged Greek level of milex; positive
effect of lagged Turkish milex/GDP
and of US milex/GDP; positive effect
of Cyprus (1974) dummy
Refenes, Kallias, Neural network vs. 1962- Usesmilex per | Neural network shows smaller
Zapranis (1995) regression analysis; | 1990 soldier forecasting errors and captures
Greek milex growth directional changes better than
raeint+1=f (ratio regression forecast does; Greek milex
of G/T armed force, growth rate highly sensitive to ratio of
Greek milex per armed forces, also positively responds
soldier, Turkish to Turkish milex per soldier and to
milex per soldier, Greek milex/GDP
Greek milex sharein
GDP, and Turkish
milex sharein GDP
Kollias (19954) Demand equation 1960- cointegration; | Level of Greek milex depends strongly
for level of Greek 194 ECM on share of Turkish milex and on
milex Greek GDP; dummy for Cyprus (1974)
positive; adummy for Greek socialists
gm,=a,+a,tur + coming to power in 1981 is positive
a, nato, +a, gdp  + and significant
04
Koallias (1995c) Singleequation for | 1970 oLs Findsthat Greek milex is heavily
Greek milex demand | 1991 Cochrane- influenced by Turkish armed forces
Orcutt; uses and Turkish milex per soldier
milex per
soldier asa
quality of
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Kollias (1996) Demand equations: | 1960- (a) levelsand Level of Greek milex depends strongly
(a) for level of Greek | 1992 shares of milex | on share of Turkish milex and on
milex; mixed; Greek GDP; ditto for changesin level
(b) for level of Greek cointegration; | of Greek milex; dummiesfor specific
milex per Greek ECM; OLS Greek-Turkish conflict years are
soldier estimations insignificant.; adummy for Greek

(b) OLS with socialists coming to power in 1981 is

Cochran- positive and significant;

Orcutt (b) Greek milex per soldier negatively

iteration related to ratio of Greek/Turkish armed
forces, and positively related to level
of Turkish milex and milex per soldier

Avramides (1997) Stone-Geary (S/G) 1950- SG: Long-run SG:
model and Deaton- 1989 OLSon * Long-run: Greek milex follows
Muellbauer (D/M) cointegrated Turkish milex and free-rideson US
model; with slope variables; milex within NATO; post-1974, Greece
and intercept shift short-run follows NATO; 1967 coup in Greece
dummies; ECM; resulted in positive and significant
levelsand chgin shift of Greek milex
level datafor S/G; * Short-run: chg in Greek milex
budget share data strongly respond to contemporaneous
for DIM chg and two-period lag in Turkish

milex

D/M:

* Long-run: same as S/G

« Short-run: typo in table but chg in
Greek milex share appear to follow
contemporaneous chg in Turkish milex
shares; moreover, Greek milex appears
income and milex priceinelastic

Dunne, Nikolaidou, | Granger-causality 1963 Cointegration; | Finds Granger-causality from milex to

and Vougas (1998, with cointegration 1996 ECM growth when no data adjustments are

2001) and structural break made; when non-stationarity and

Cyprus shocks are modeled, Granger-
causality vanishes.

Kolliasand Granger-causality 1955 Cointegration; | Accounting for structural breaksin

Makrydakis (2000) model with test for 1993 ECM 1973/74, finds no Granger-causality

structural breaks

between economic growth rates and
military burden (milex/GDP)
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Appendix A4: Modds of the economic impact of Turkish military expenditure

Author(s) M odel Sample | Remarks Conclusion
period
Sezgin (1997) Feder-type model 1949 Singleequation; | Tota effect of milex on growth
(with human capital) 1993 two sectors (mil., | positive; size effect positive and
civilian); OLS externality effect negative; both
estimation become stat. insignificant over time;
no effect of investment nor of human
capital
Sezgin (1998, Deger-type model 1956- Differenced positive effect of milex on growth; no
2001) 194 data; data effect of milex on savings or trade
mostly in balance; determinants of Turkish milex
inflation- are Turkish income, the Kurdish
adjusted level conflict, and Greek milex; no
form; OLS, 29LS, | computation of system wide net
39S effect, dg/dm.
Sezgin (1999) Cointegration; error- 1975 Disaggregated Long-run: positive significant effect of
correction; 1996 datafor equipment milex on GDP,
GDP=f(l, L, equipm. equipment and Short-run: significant effectsonly for
milex, non-equip. non-equipment investment
milex) milex
Ozsoy (2000) Feder-type model 1950- Singleequation; | Positive externality effect of non-
(includes human 1992 three sectors military public sector; no effect of
capital effect and (civilian, non- milex. (positive only in restricted
milex of adversary, military public, models); no effect of Greek milex on
i.e., Greeceon and military Turkish growth; factor productivity
Turkey) public); OLS differential of Turkish milex negative;
estimation no effect of investment, labor, human
capital, civilian sectors either
Sezgin (2000) Feder-type model 1950- Single equation; | Total effect of milex on growth
(with human capital) 194 two sectors (mil., | positive; size and externality effects
civilian); OLS positive; positive contribution by
estimation, first investment, labor force, and human
differenced, and | capital
various lags
Yildirim and VAR and VEC 1949- Includes Cyprus | Positive short and long-run effects of
Sezgin (2002) 194 and economic milex on economic growth
policy dummies
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Appendix A5: Models of the economic impact of Greek military expenditure

milex data

Author(s) M odel Sample | Remarks Conclusion
period
Kollias (1994b) GDP=f (ME/GDP), | 1963- Single equation; | Long-run: positive effect of milex
I/GDP, POP 1990 cointegration; share on GDP growth; insignificant
ECM; level data | effect on investment share;
for GDP, share Short-run: positive effect of chgin
datafor milex; milex share on chg in GDP; ditto for
share datafor chgininvestment share and for chg
investment; inlagged GDP; savings and
growthratedata | investment sharesin GDP are
for population negatively related to milex/GDP
Antonakis (1995) GDPgrowthrate=f | 1958 oLS Negative effect of milex/GDP on
(savings rate, 1990 investment/GDP; negative effect of
milex/GDP, per milex/GDP on GDP growth rate
capita GDP, pop
growth, inflation)
Kollias (1995h) GDP=f (ME/GDP), | 1963- Single equation; | Long-run: positive effect of milex
I/GDP, POP 1990 cointegration; share on GDP growth; insign. effect
ECM; level data | oninvestment share;
for GDP, share Short-run: positive effect of chgin
datafor milex; milex share on chg in GDP; ditto for
share datafor chgininvestment share and for chg
investment; in lagged GDP
growth rate data
for population
Antonakis (1996a) Deger-type model 1958 Three equation Negative effect of milex on growth;
1990 (growth, positive effect of milex on savings;
savings, milex); positive inertia (one lag) of milex on
3SLS; milex milex; overall net effect negative
measures as (dg/dm =- 1.106)
share of GDP
Chletsos and Keynesian national | 1974- Threesingle Positive direct effect of milex on
Kollias (19954q) income equations 1990 equations consumption; negative impact on
(consumption, investment; no net effect cal culated
investment,
milex); OLS
estimation
Balfoussias and Keynesian demand- | 1960- Eight equations | Positive direct effect of milex
Stavrinos (1996) model 1992 simultaneous personnel and milex procurement on
system; real GDP.
disaggregated
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Antonakis (1997a) Deger-type model 1960 Three equation Positive effect of mon g for single
1990 model; OLSand | equation; but overall negative effect
39S of about -0.4 for dg/dm.
Antonakis (1997b) Feder-type model 1958 Singleequation, | Negative effect of milex on growth
1991 two-sector
model (mil., non-
mil.); OLS
estimation
Sezgin (1999) Cointegration; 1977- Disaggregated Long-run: significant effects only
error-correction; 1996 datafor for investment
GDP=f(I, L, equipment and Short-run: negative effect of
equipm. milex, non- non-equipment equipment on GDP; positive effect
equip. milex) milex of non-equipment on GDP
Sezgin (2000) Feder-type model 1959- Single equation; | No effect of milex on growth
1994 first differences
in some
variables; OLS
estimation
Deger-type model 1958 Three equations | Positive effect of milex on growth
194 (growth, but negative on savings; positive
savings,, milex); effect of Turkish milex, NATO, and
OLS 29.S, Cyprus dummy on Greek milex; no
3SLS Al net effect computed
variablesfirst-
differenced
Dunne and Deger-type model 1960 Four equations Negative effect of milex on growth,
Nikolaidou (1999) 1996 (growth, savings, and trade balance; dg/dm=

savings, trade
balance, milex);
OLS, 2SS,
3SLS; al
variablesfirst
differenced

- 0.026; dSdm=-3.21;dTB/dm=-
0.136.




