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CENTRE OF PLANNING AND ECONOMIC RESEARCH

The Centre of Planning and Economic Research (KEPE) was established as a research
unit, under the title "Centre of Economic Research"”, in 1959. Its primary aims were the
scientific study of the problems of the Greek economy, encouragement of economic
research and cooperation with other scientific institutions.

In 1964, the Centre acquired its present name and organizational structure, with the
following additional objectives: (a) The preparation of short, medium and long-term
development plans, including plans for regional and territorial development and also public
investment plans, in accordance with guidelines laid down by the Government. (b) The
analysis of current developments in the Greek economy along with appropriate short-term
and medium-term forecasts; also, the formulation of proposals for appropriate stabilization
and development measures. (c) The further education of young economists, particularly in
the fields of planning and economic development.

The Centre has been and is very active in all of the above fields, and carries out
systematic basic research in the problems of the Greek economy, formulates draft
development plans, analyses and forecasts short-term and medium-term developments,
grants scholarships for post-graduate studies in economics and planning and organizes
lectures and seminars.

In the context of these activities KEPE produces series of publications under the title
of "Studies" and "Statistical Series" which are the result of research by its staff as well as
"Reports” which in the majority of cases are the outcome of collective work by working
parties set up for the elaboration of development programmes. "Discussion Papers" by
invited speakers or by KEPE staff are also published.

The Centre is in continuous contact with similar scientific institutions abroad and
exchanges publications, views and information on current economic topics and methods of
economic research, thus further contributing to the advancement of the science of
economics in the country.






DISCUSSION PAPER SERIES

This series of Discussion Papers is designed to speed up the dissemination of
research work prepared by the staff of KEPE and by its external collaborators with a view
to subsequent publication. Timely comment and criticism for its improvement is appreciated.
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ABSTRACT

Experiencing pressing economic needs, high rates of defence spending, and yet no visible
prospects for a peace dividend, Greece is looking into the challenges of the structural changes
in the ideological, ethnic, and power balances in the Balkans. This chapter deals with certain
aspects of the strategic environment within which Greece’s defence policy is formulated,
investigates the main interconnections of military spending with fiscal policy and
macroeconomic performance, and assesses the macroeconomic effects of three alternative
disarmament scenarios. The relationship between defence spending, budgetary policy, and
macroeconomic performance appears to be a simultaneous one with a complex dynamic
structure. The disaggregated components of military expenditure show different associations
with fiscal policy and macroeconomic variables, and real military spending appears to favour
real economic activity and employment. The macroeconomic effects of the alternative
disarmament scenarios are, in general, on the low scale. The economic implications of the
investment scenario appears to be better than those of the consumption scenario in terms of
gross domestic product and the performance of the external sector, whereas the consumption
scenario performs better in reducing unemployment. The balanced milex-tax cuts scenario has
also positive repercussions and not very distant in magnitude from those of the other two

scenarios.
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1. ANEW INTERNATIONAL SETTING

Within the new international setting, Greece presents an example of a country with a
very high rate of military spending and of little short- or medium-term prospects for winning a
peace dividend. The nationalist and minority awakenings connected with the geographical and
security rearrangements in the former Yugoslavia, combined with the ongoing discord regarding
the balance in the area of South-Eastern Mediterranean, are factors likely to sustain the local
arms races and insecurity. On the other hand, the need to pursue the tight macroeconomic and
structural adjustment policies required for the participation to the European Monetary Union,
and the increasingly pressing public and private needs, put immense pressure for a reduction in
the vast mobilisation of peacetime resources for military purposes. The related issues are crucial
not only because they refer to the use of scarce resources, but because they also have, in many
respects, direct consequences on matters of foreign policy and the international relations of the

country.

Although military spending represents a principal component of Greece's economic
burden, its macroeconomic impact relative to its direct and indirect opportunity costs, remains
largely unexplored. This chapter attempts to provide empirical quantitative evidence in order to

assess the role of military spending within a broader context of economic and military balance.

The chapter has two main objectives: (a) to present an overview of the strategic
environment and the Greek military sector and (b) to examine the macroeconomic effects of
military spending and to assess the implications of alternative disarmament scenarios on the

major macroeconomic aggregates.

The chapter is organized as follows. Section 2 provides a brief discussion of certain
aspects of the strategic environment within which Greece’s defence policy is formulated. It also
presents information on certain indicators which are related to the military and industrial base of
the Greek defence sector. Section 3 investigates the main interconnections between military

spending, fiscal policy and macroeconomic performance by means of a small dynamic
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econometric model. In this model, military expenditure is disaggregated into personnel, and
procurement and construction expenditures as these two spending components are expected to
have different behavioural patterns and different adjustment parameters. Section 4 assesses a
number of disarmament scenarios by simulating them within the context of a large-scale
macroeconomic model. The main characteristics of the model are given and the simulation
results concerning the macroeconomic effects of the alternative disarmament scenarios, with
respect to a reference scenario, are presented and discussed. In the final section, a number of

caveats and the main conclusions of this work are drawn together.
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2. THE STRATEGIC ENVIRONMENT AND THE GREEK MILITARY SECTOR

Long called ‘the powder keg of Europe’, the Balkans continued for almost two centuries
to be characterized by restlessness and instability. Greece was the first of the occupied nations to
fight its way clear of Ottoman rule and in 1930 rejoined the community of Western civilization.
The other Balkan states also gradually asserted their nationality and independence and, much
later, on the eve of the First World War, established themselves as free members of the

international community.

Disputes, conflicts, and wars in the Balkans lasted until the end of the Second World
War, the results of which are still here and even more deeply embedded in the tensions of
Balkan politics than the East-West confrontation climaxed in 1945. The final settlement and the
brutal division of Europe between the Soviet Union and the Western democracies in 1944
resulted in a rather temporary simplification of the highly complicated political situation in the

Balkans, which, nevertheless, maintained the balance and the status quo until the early 1990s.

Greece joined the NATO alliance in 1952 and concluded a military agreement with the
USA in 1953, providing the framework within which Greece's politics has functioned in the
post-war era. Besides the aid received in times of desperate need, the main advantage was that
the tying-in to the US military power for defence purposes provided increased security and
stability which has made possible economic recovery. A drawback, on the other hand, was that
for a long period of time Greek politics were subordinated to the global politics and security
priorities of the USA in the Eastern Mediterranean, which were not always in line with Greece's

national interests and concermns.'
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Greece's unique situation in NATO is that it faces a threat from one of its own allies. In
practical terms this means that the country would be protected, at least until recently, against the
less likely threat from the north, but could not be protected against the more likely threat from
the east. This renders Greece both insecure and dependent, since the USA and NATO have not
been willing, to provide formal guarantees to defend one country in case of military attack from

another country within the alliance.?

The perception by the Greek strategic analysts is that, especially since 1974, Turkey has
undertaken a wholesale attempt to overturn the power balance in the area of South-eastern
Mediterranean through the invasion and occupation of the northern part of Cyprus and
revisionist claims against the post-war status quo in the Aegean. The means used range from the
use of military force (in Cyprus) or the threat of the use of force by concentrating troops on the
Aegean coast, making references to a casus belli, and the display of force through infringements
and violations of Greece's air space (Rozakis, 1989; Kollias, 1995; and Lazaretou &
Kappopoulos, 1993).

The military effort which has followed these developments has raised military spending
in Greece to the highest levels by international standards (see Figures 2.1 to 2.4). More recently,
the wars in Bosnia-Herzegovina, the creation of the Former Yugoslavic Republic of Macedonia,
the awakening of nationalist movements in former Yugoslavia, Albania and Bulgaria and the
involvement of high politics in the area, create a new political environment which is
characterized once again by restlessness and instability. It is therefore interesting to examine the
Greek military sector in comparison to the military sectors of the other Balkan states.

There is no universal agreement on the best way of measuring the defense burden for
comparative purposes, mainly because it depends on the opportunity cost of military
expenditure in terms of national security for each particular country. National security, in turn,
critically depends on the strategic environment in the neighbouring countries.

Data on military spending and economic performance for the Balkan countries is limited
after 1991. Table 2.1 presents the more recent information on certain indicators relating to the

military sectors of those countries. During the 1980s Greece allocated an average of 6.5% of
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GDP to defence (5.5% in 1990s) which constitutes the largest burden in Europe and one of the
largest in the world. Although Turkey has allocated a smaller percentage of GDP to defence -
4.6% on average in the 1980s and 4% in the 1990s - nevertheless, these percentages represent
much larger allocations in absolute terms. Comparative absolute figures in constant 1980 US
dollars, are given in the fourth column of Table 2.1. Figures 2.1 and 2.2 present the evolution of
military spending of Greece and Turkey during the post-war period. These burdens are even
higher compared to those of certain other NATO or European countries which use volunteers,

paid at the market wage, to maintain their armed forces.
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Figure 2.1
Real Military Expenditure of Greece (GR) and Turkey (TUR)
(USD million, at 1980 prices and exchange rates)
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Source: National Income Accounts of Greece and SIPRI (several years).
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Figure 2.2
Military Expenditure of Greece (GR) and Turkey (TUR) (% of GDP, 1952-92)
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Source: As in Figure 2.1.
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Figure 2.3
Shares of Personnel Wages & Salaries (RMEW), and Procurement & Construction
(RMEP) in Real Military Expenditure (%)
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Source: As in Figure 2.1.
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Figure 2.4
Real Military Expenditure (RME), Personnel Wages & Salaries (RMEW),
and Procurement & Construction (RMEP) (DRS million, 1970 prices)
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Source: As in Figure 2.1.
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In Greece as well as Turkey the personnel cost is kept down at artificially low levels by
using conscripts so that the defence burden does not reflect the true cost to the countries. Deger
& Sen (1990, Table 2.2, p.16) estimated the true burden for the year 1985 at 8.5% of GDP for
Greece and to 5.9% for Turkey. The next two columns of Table 2.1 measure the cost of the
military sector in terms of human resources. It is evident that this cost is much higher for Greece
than for any other Balkan country, and is particularly high given the profound and unfavourable
demographic changes in Greece.? It is also indicative that in recent years military expenditure in
real per capita terms in Greece, exceeds more than three times the corresponding figure for
Turkey.

Table 2.2
Cumulative Figures of USA Post-War Aid to Greece and Turkey up to 1988 (USD million)

Country ESF MAP FMS

T C
Greece ' 0,0 1674.5 3059.5 1383.1
Turkey 1781.5 4844.2 32253 995.0

Source: Greek Ministry of Defense.

1. Treasury loans

2. Concessionary loans.

The military spending figures given in Table 2.1 represent payments actually made by
the Balkan countries during the course of the respective fiscal years. They are based on the
SIPRI (and NATO) definition of military expenditure which does not include the value of
military assistance received from abroad.

Greece however has received substantial military assistance from its major allies,

especially the USA. Throughout the post-war period, the four major assistance programmes
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through which the USA provides weapons, training and other defence related services to
Greece (and Turkey) are the Foreign Military Sales Program (FMS), the Economic Support
Fund (ESF), The International Military Assistance Program (MAP) and the International
Military Education and Training Program (IMET).4

Table 2.2 shows the total sums of the US aid to Greece and Turkey up to 1988 from
the ESF, MAP and FMS programmes. The FMS program provides two categories of credits
for the purchase of US military articles and services: loans on free marked terms (Treasury
loans), and loans at a reduced interest rate, the so-called concessionary loans.

The Treasury loans have a 30-year repayment schedule, a 10-year grace period and
must be absorbed within three (extendible to five) years. The interest rate on concessionary
loans is usually half the going market rate, but they have a shorter repayment scheme of 12
years, a grace period of 5 years and the same absorption period of three to five years.

Although the repayment schedules are quite long, the interest rates on most of Greece's
FMS contracts are on the high scale’ and this places a heavy burden on Greece's defence
budget today.

In Table 2.3 we present Greece's obligations for FMS repayments until 1996.
Moreover, a careful examination of the ‘Letters of Offer and Acceptance’, signed by the two
sides, shows that the general terms for the provision of these loans were rather unfavourable

6
for Greece.
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Military aid is also provided to Greece (and Turkey) from Germany on a grant basis in
the context of the NATO alliance under the following schemes:

i. 18-month duration allowances (shares), consisting of 80% new German

military products and 20% used material of the German armed forces. During 1963-

1991, Greece has received 10 such shares amounting to 617 million DM.’

ii. 3-year lump-sum grants consisting of used military material. Greece has
received 2 such grants amounting to 240 mil. DM and Turkey 3 grants of total value of

1460 million DM.

iii. Free consulting services to the Greek ministry for the purchase of

German military products under national funding.

Finally, amounts ranging between 10 to 35 million of USD per year during the last
decade, represent direct NATO funding for military constructions which serve common needs
of both NATO and the Greek armed forces.

Greece has only recently started to develop its domestic defence industries in order to
meet some of its basic requirements in military material and equipment. The creation of the
Defence Industries Directorate within the Ministry of National Defence, in 1977, was the first
step towards organizing Greece's defence industry. Today the state owned companies in the
military sector include the Greek Powder and Cartridge Company (PYRKAL), the Hellenic
Aerospace Industry (EAB) established in 1975, the Hellenic Arms Industry (EBO) established
in 1977, the Hellenic Vehicle Industry (ELBO) established in 1972, and the Hellenic
Shipyards S.A. established in 1956. Two other important state-owned shipyards, Elefsis and
Neorion have been sold to the private sector.

However, the government effort to create a sound military industrial base in Greece
cannot be considered as an economically successful experiment. Accumulated losses over the
years now exceed 100 billion drachmas (1 USD = 240 DRS) for PYRKAL, EBO and EAB
alone, not to mention the even greater operational losses of the shipyards. Table 2.4 provides

the economic data for 1993, concerning the four key military industries of Greece. However,
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the unsatisfactory performance of the state owned defence industries is mainly the result of
bad management, and extensive overmanning. The present Greek government has decided
that in view of its vital importance, the debt-ridden defence industry will remain for the time

being under state control, except for the shipyards which are to be sold to the private sector.

Table 2.4

Economic Data on Greece's Four Key Defense Industries for 1993 (DRS, billion)

Industry Turnover Profit (Loss) Personnel
PYRKAL 5.6 (10.0) 1400
EAB 24.1 2.6 3150
EBO 5.1 (11.5) 1200
ELBO 16.6 0.3 850

Source: Greek Defense Directory, 1994.

Besides the large state-owned military suppliers, there are also some 200 small and
medium sized companies with anything from 20% to 80% of their capacity dedicated to
military production. These companies are grouped under the auspices of the Association of
Greek Producers of Defence Materials (SEKPY). The government efforts to expand the
defence production sector are extended to the private sector, which has been invited to
participate in the armed forces procurement program and also to invest in new facilities.

SEKPY was founded in 1982 by 20 companies with experience in the area of defence,
and employing about 2000 people. Currently the members of SEKPY are almost one hundred,
totalling a 20,000 full-time workforce. SEKPY member companies are organized, operated
and managed in accordance with modern standards and practices and have been successfully
evaluated by foreign organizations and manufacturers who undertake defence work. It is

worth noting that the Greek defence industry, despite its rather modest size, produces a great
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variety of equipment of the highest standards. Under the support of the Ministry of Defence,
the military industry is becoming flexible, financially sound and internationally competitive.
SEKPY maintains close contacts with NATO, NAMSA, WEAG, EU and other international
organizations. It also assists foreign procurement agencies, foreign government departments
and industries to locate Greek defence manufacturers and to provide relevant information.
SEKPY also assists international defence contractors to locate suitable subcontractors in
Greece for the implementation of any contractual obligations as regards offsets and industrial

.8
co-operation.
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3. MILITARY SPENDING AND MACROECONOMIC LINKAGES

Defence is a public good par excellence and inevitably almost all of military expenditure
comes from the government budget.® At a national level any negative economic consequences of
military spending must be balanced against positive effects in terms of fulfilling national
security needs. Also, long-term growth rates are sensitive to budgetary imbalances and
persistently high rates of military spending may contribute significantly to such a disequilibrium.

Since the pioneering contribution of Benoit (1973), there has been a growing interest in
the relation between military spending and economic growth, not only in the developing but also
in the developed countries. A number of researchers, using a variety of data sets, have pointed
out, one way or another, the interconnections or trade-offs between military spending and the
ingredients of economic growth and development.'0

Two types of macro-statistical approaches have been used to evaluate the economic
effects of military spending. Cross-section or pooled data studies which look at the differences
or common characteristics of groups of nations on the one hand, and time series studies which
examine the associations of military spending within one country over time on the other. Cross-
section coefficients may provide more general conclusions on long-term effects, whereas time-
series coefficients are more relevant in investigating short-term effects for policy purposes and
decision making in a national setting.

From an econometric point of view, time-series single equation estimates of the relation
between growth and defence, explain only the balanced direct effects or spin-offs, positive or
negative. The main effects, however, are the indirect ones which operate through the feedback
that military expenditure can have on the mobilization of physical and human resources, the
availability of investment funds, the search for technological innovation, the balance of
payments, inflation, employment, public deficits, the distribution of income etc., which
combined with the direct effects will give the proper multiplier of military spending.
Consequently the impact of military spending is better investigated within the context of a

broader macroeconometric model.
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Increased military spending can potentially have a direct positive effect on economic
growth through increased capacity utilization, production and employment caused by
Keynesian-type demand effects. On the supply side, however, the growth theory perspective
postulates a trade-off between resources allocated to defence and other uses. If increased defence
is at the cost of consumption - ‘guns versus butter’ - then the negative growth effect may be
insignificant, although the short-term impact on consumer welfare will be greater. Extremely
relevant to the demand, as well as to the supply side effects, are the externalities of military
expenditure for the civilian economy. Such externalities can be positive or negative and must be
properly accounted for, when attempting the net assessment of direct and indirect effects of
military spending.

As it was mentioned earlier, military spending in Greece during the post war period was
mainly determined by external threat and spillovers. Consequently, total budgeting, as well as
the allocation of military expenditure, were not based on a growth accelerating perspective.
However, planned defence and non-military spending equals expected government revenue plus
the expected government deficit, and although we may consider that military spending is
formulated independently of the fiscal policy and the macroeconomic performance, nevertheless,
it is more likely that they are all interdependent.

In this section we look into the links of military spending with fiscal policy and
macroeconomic performance by means of a small dynamic econometric model, along the
lines suggested by Majeski (1992). The endogenous fiscal variables are real military
expenditure (RME), real non-military expenditure (RNME), and the government deficit
(DEF). As indicators of macroeconomic performance we use the real gross domestic product
(RGDP), the inflation rate represented by the GDP deflator (PGDP), the general
unemployment rate (UNR), and the real money supply (RM3).

However, the estimation of military expenditure on highly aggregated data raises
considerable issues, resulting from the diversity of expenditures within the broad military
establishment, which may have different spending priorities, different adjustment costs, and

considerable variation in their impact on macroeconomic and welfare planning. For example,
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alllocations of expenditures to procurement of sophisticated weapons and military equipment,
goes, to a large extent, to imports, at the expense of investment or current government
expenditure. In contrast, military personnel expenditure goes directly to finance the pay,
allowances, subsistence, insurance etc., of the employed military and civilian personnel,
which may alleviate the demand for welfare programs. Moreover, the cost of imported
weapons and military equipment is to the detriment of lower income groups and an
inegalitarian taking from the worst-off sections of the population, contrary to personnel
expenditures which help equalize the distribution of welfare benefits. Therefore, it is expected
that the estimation of military expenditure at a disaggregated level will eliminate probable
misspecification errors due to aggregation of military expenditures with different behavioural
patterns, different adjustment parameters, and probably a different set of explanatory

variables.

Separate equations are estimated for the following two components of military

expenditure which are listed in the National Accounts of Greece:

i. Personnel expenditures : Wages and Salaries of military and civilian personnel.
ii. Procurement and Construction: Expenditure for acquisition and maintenance of
weapons and military equipment, for construction and maintenance of the

Department of Defence plant and equipment, and for fuel and supplies as well.

Data for the 1960-1992 period show that the share of personnel expenditures in total
military expenditure exceeded by far the share of Procurement and Construction until 1973
(Figures 2.3 and 2.4, above). The situation was reversed from 1974 to 1979, but during the
1980s the share of wages and salaries started rising again.

As a first step, we estimated individual equations for all the endogenous variables of
the following general ADL (m,n:k) form, using the general-to-specific methodology (Hendry,
1986):
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The estimation period is from 1960 to 1992. Unfortunately, although aggregate data on
military expenditure are available since 1950, there are no disaggregated data before 1960.
Due to sample size limitations, two lags have been initially introduced in each of the
dependent and the explanatory variables which enter the individual equations. Non-significant
lags were excluded on the basis of the F- and LR-tests for the validity of exclusion
restrictions. After an efficient specification search, the more parsimonious representations
were selected.

The estimated equations fitted the sample data well by standard criteria, and survived
the usual battery of within-sample diagnostic tests, i.e. the LM-test for serial correlation, the
Engle (1982) ARCH test for autoregressive conditional heteroskedasticity, the Jarque-Bera
(1980) test for normality, the White (1980) test for heteroskedasticity, and the Ramsey (1969)
RESET test for functional form. Table 3.1 summarizes the results of the diagnostic tests for
each one of the estimated equations. Due to the small size of our sample, it was not feasible to
evaluate properly the post-sample performance of the estimated equations.

As a second step, the individual equations were re-estimated within the context of a
simultaneous equation system, using the estimation method of 3SLS. The significant gains in
efficiency indicated the existence of correlation among the errors of the individual equations.
Table 3.2 reports the final 3SLS estimates after the exclusion of certain lags which became
insignificant when the individual equations were re-estimated as a system.

Real military spending on procurement and construction (RMEP) was considered as a
function of external threat, spillovers, real gross domestic product (RGDP), and public deficits
(DEF). As threat variable we introduced the military expenditure of Turkey (TURK) in
constant dollars, and as spillovers the military expenditure of the NATO European countries,
excluding Greece and Turkey , also in constant dollars. Both the threat and spillover variables,
entered equation (1) in Table 3.2, in a contemporaneous way only. All lags were found

insignificant. These effects may be explained by the fact that Greece and Turkey are both



members of NATO, and they have direct access to the same information, concerning
procurement of weapons and military equipment. Consequently, they are expected to have a
contemporaneous reaction. The negative sign of spillovers may be explained in the context of
free riding, which of course is partially true, because Greece is, long ago, the heaviest defence
spender among all members of the alliance in terms of shares in GDP. The real gross domestic
product and the government deficit in the previous year are both significant explanatory

variables and they have the expected signs.

35



"xipuaddy oy} ur pazurwWNS dJB S3|qRLIBA 9Y) JO soweu ay ], ‘sisayjodLy [[nu ay) jo Anjiqeqoid syj aeoipui sasayjualed ul sroquinN 30N

‘19A3] 100 2Y) I pajoafal st sisoyjodAy [nu oy,
“[2A9] §0°0 2Y) & pajdalaa st sisoyjodAy [nu oy

(LE°0) (s$°0) (85°0) (9¢°0) +#0°0) (95°0) (L0°0) (£9°0)

SLO 9€°0 1€°0 18°0 £99°p PE0 95°¢ 20 (4) wiog [euonoun,g
(19°0) or'0) | 6000 | (69°0) $1°0 tT'0) 6s0 | 600

280 011 «+0'F Lo £6'1 Sl $8°0 91'C (4) Anonsepaosordldoy
L0 (s5°0) (1£°0) (+8°0) (raall)) (s'0) (££°0) (££°0)

17S 61'1 87T €0 16T 0¢°1 e 17T (zX) AnjeutioN
(0£°0) (070 (92°0) (1£°0) (st°0) (L9°0) (59°0) (£0°0)

80'1 LL'1 0€°1 SO'1 85°0 81°0 020 «1€°C (1) 1-HDOWV
€80 P 170 200 L0°0 9L°0 $8°0 vl (1) @RV
Al 9€°C 61°C €81 661 981 861 10T md
LS60 8660 6660 5660 6860 660 6L6°0 €560 A
() (L) (9) () () (€) (2) (1) S1s01 onisoudel
ANN ENY daod | 4daod | J49a | AANY | MIWY | AN R4 SHvalini

suonenbyy

sonsougei(q uonenby
't 3lqeL

36



866'0=4

6660=a

$96'0=,

966'0=,1

686'0=4

€66°0=4

8L6°0=,d

096'0-=4

«(LT9)
'D0,01 X ¥S'€

++(P6°€)
'€ 0T X €T

(902
VAN Z8°0

«(9€7)
"IN LT Y

** Iv°€)
"J9d $00°0

«(ST°L)
PYHA 1070

(892
NI 0°8STIT

«(Ly'L)
€N , 01 X 16'6

+(TTE)
'HWNY , 01 X T'E

++(TS°€)
VIANY 1LT

* *Acw.mv
INY L9

«+(9L7)
Hd €100

#<(€8°€)
NINN 67T

«+61°7)
'dand €00

2661 - 0961

+

"SOI)SIB)S-} Y} JO SIN[eA PIJeWNsd ay) e sasayjuased ur sroquinN

«(10°6)
A 900

* *Amﬁ.ouv
'ENA 0T X 8L'L

(8¢'1-)
'JHWH (0T X T°6

«(LLD)
“MANA $9°0

«+(8T°6)
'EWH 0¥'T
+x(59'C7)
'dand 9°ovI 1

,..Q:.N-V
4and TLvIl

«+(ETP)
'OLVN 61°0

«+(SP'E)
'dand 0'7¥9L

w+(LT°S)
"INN SO0

«(£5°T)
'"MHNY, 01 X 8T

«+(€6°€)
'CWY 820

«(s€7)
“YAd 8€°0

(S0
'dand ¥0°0

«+(L97)
dAOd Iyl

«+(TT9)
SANL 19°€

‘sojewnsy WaJSAS ‘STSE
aeolqel,

+

+

[9A] [0°0 A1 J& JuedIugs
[949] G0°0 AY) & JueOyIUTIS
xipuaddy 9y) ur pazurewnNS 18 SI[GRLIBA I} JO SSWEU I [,

«+(6£'9)
e €8°0

+(ITL)
"ddod 850

++(€2°6)
"NNN 98°0

«+(S6°L)
"4and 9L0

«x(20°8)
YIad 611

«+(€9°6)
"IWNY 260

«+(0S°ST)
"MANA v8°0

«+(987)
VAN 8T°0

L1€7)
8SPIE-

(280
¥S0°0

«(00Z°)
S0'0-

w(EP'E)
0°'6£0€T

«+(89°€-)
00L061-

(65°1-)
£€95T-

«+(bS°E)
T6IST

++(20°€)
' 660L

BI0N

='¢ Wi (8)

='dand (1)

="4Nn (9)

='daoy (s)

='4da (v)

="FNNY (£)

='manwi (2)

='4and (1)

37



Real military expenditure on personnel wages and salaries (RMEW) was considered as
a function of only budgetary and macroeconomic variables, because the military in Greece
operates under conscription and changes in wages and salaries of the military and civilian
personnel are determined, at large, by the performance of the economy, the dynamics of
inflation, and the government deficit. According to the results in equation (2) in Table 3.2,
real spending on wages and salaries in the military sector follows the partial adjustment
mechanism with a high adjustment parameter of 0.83. The positive long-run association of the
dependent variable with price increases (1,487.3 - 1,211.9) it is not surprising, and reflects the
significant gains of the military in terms of wages and salaries during the period considered.
Because of the insignificant inflation until the mid-seventies, nominal increases were turned
into real, and the more so during the years of dictatorship, when the military enjoyed higher
increases than those in the civilian sector. During the eighties the policy of the socialistic
governments towards real increases of wages in the public sector favoured further the positive
association between RMEW and PGDP, while minor loses over the remaining shorter periods
covered by our sample did not offset their positive relationship. The government
deficits(surpluses until 1979), exercised a small influence on real wage policies and this is
reflected in the estimated coefficient of DEF. Real GDP and the unemployment rate, both

have the expected signs and they are statistically significant.

According to equation (3) in Table 3.2, real non-military expenditure is inelastic, and
is significantly affected by real GDP, the inflation rate, and the public deficit. The signs of the

explanatory variables are all in line with economic theory.

Real military expenditure (RME), has a comparatively higher effect on government
deficits than real non-military expenditure (RNME), and this may be due to the procurement
& construction component, which is import intensive. The negative coefficient of DEF,, is
unexpected, and probably reflects some complexity in the dynamics of public deficits, which

is not captured completely by the two lags introduced in the equation.

Real military spending on procurement & construction had an insignificant effect on

real GDP and the unemployment rate during the period considered, contrary to the wages and
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salaries component, which exhibited ,approximately, the same significant effect with real non-
military expenditure on both aggregates. In general, the positive impact of real military
spending on real economic activity reflects the fact that moderate increases in real milex
during the sixties and seventies were coupled with high rates of real GDP growth(and almost
zero unemployment), resulting thus to a strong positive association between the two

aggregates, which has not been reversed by their negative association in the eighties.

Finally, one can not spot surprises in the remaining equations, except the positive
effect of unemployment on inflation, which, nevertheless, reflects the persistent stagflation
which prevailed in the economy after the second oil crisis. In general there is evidence of
direct association between defence spending fiscal policy and economic performance whereas
there are also indirect effects through the dynamics of the model and the money supply which
is the crucial intervening variable. It seems though that the real dynamic interplay between
defence spending, fiscal policy, and economic performance, obeys a much richer dynamic

structure than the one expressed by the present model.
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4. ECONOMIC EFFECTS OF DISARMAMENT

4.1. The General Framework

This section focuses on the investigation of the effects of alternative defence policies
for a gradual disarmament on the main macroeconomic aggregates. More specifically, the
macroeconomic impact of alternative disarmament scenarios is estimated within the
framework of a large-scale macroeconomic model. The model employed here is the current
version of the macroeconometric model (MYKL) which is used by the Centre of Planning and
Economic Research for policy evaluation and forecasting purposes including the preparation

of the LINK forecasts.

MYKL is an annual demand driven macroeconomic model of the Greek economy
following the Keynesian tradition (Karadeloglou and Koutsouvelis, 1991). In its present form,
it consists of ninety stochastic equations and about 250 identities. MYKL includes only the
real and nominal sectors of the economy while the monetary sector is considered exogenous.
Nevertheless, the main channels through which the monetary sector influences the former two
sectors of the economy are incorporated into the equations concerning consumption,

investment and prices."’

The objective is to analyze the economic implications of alternative uses of resources
currently employed by the military sector. In the light of the results of the previous section,
we treat defence spending as exogenous. Military spending is introduced into the model as
part of government consumption. Government consumption is disaggregated into two sectors,
that is, the civilian sector and the military sector. The civilian sector is subdivided into two
smaller categories; civilian wages and salaries on the one hand, and goods and services on the

other. The latter, that is military expenditure, is also divided into two categories; one is
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expenditure on wages and salaries and the other is expenditure on military equipment and

construction.

The two categories of military spending have certain characteristics which can affect
not only the economic effects of changes in total military expenditure but also the effects of
changes in the cost structure of the military sector (Gleditsch et al., 1994). The most
significant characteristic relates to the different import content of each spending category.
Military equipment is to a large extent imported since Greece has no significant defence
industrial production, whereas military expenditure on wages and salaries has no import
content. As a result, changes in each of these expenditure categories will have considerably
different implications because of their import content. Changes in expenditure for wages and
salaries will only have an indirect effect on imports, through their impact on consumer

demand, just like its civilian counterpart.

Apart from the imports mechanism, changes in military expenditure are also expected
to affect the level of macroeconomic aggregates through their impact on labour demand. The
shares of wages and salaries in government spending are quite different in the defence and the
civilian sectors, the latter being considerably greater. Thus, replacing military by civilian
expenditure will have a direct impact on demand for labour and on the level employment even

though the overall government spending may remain unchanged.

Coming to the significance of these mechanisms for the Greek economy, one must
emphasize that data for military expenditure spent on imports are not published by Greek
National Accounts. According to SIPRI figures, imports represent about 25% of military
expenditure on equipment and construction, whereas unpublished data of the Bank of Greece
indicate an average of about 50% for the import share. In what follows, our scenarios are
based on the data of the Bank of Greece which approximate closer to the actual figures. With
regard to the wage content of military and non-military spending, it suffices to mention that,
on average, about 50% of military spending is directed toward wages and salaries in the
military sector, while its counterpart for the civilian sector is about 70%. Thus, spending in

these two sectors has different implications for employment.
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Having defined the general framework, the next section is devoted to the formulation

of specific scenarios for disarmament.

4.2. Alternative Disarmament Scenarios

The macroeconomic consequences of three alternative disarmament scenarios are
investigated in terms of deviations from a basic or reference scenario. The simulation period
covers the years up to 2000. In the reference scenario, total military expenditure is assumed to
remain approximately unchanged in real terms, as its nominal counterpart grows roughly in

line with the public consumption deflator.

Both in the reference and the disarmament scenarios, employment in the military
sector is assumed to remain unchanged at the current 1994 levels. Although this assumption
may be regarded as questionable, given lack of data and also of estimates on the technical
substitution po‘ssibilities between capital and labour inputs in the defence sector any other

assumption may be arbitrary.

The disarmament scenarios assume that the growth rate of the nominal military
expenditure is reduced by five percentage points annually during the simulation period 1995-
2000. Furthermore, disarmament, in all the three scenarios, is assumed to take place by
reducing only one of the two available categories of military expenditure, that is, the one

concerning construction and procurement of equipment.

Given the above general assumptions we define the following three scenarios: (a) a
public consumption scenario, (b) a public investment scenario and (c) a taxation scenario.
According to the former two scenarios, the resources freed by the reductions in military
spending in real terms are replaced by increased spending either in civilian public

consumption which the government may regard as being a high social priority, or in
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government investment in order to improve the economic infrastructure and the potential
output of the economy. The third scenario is designed to indicate what happens when military
expenditure is accompanied by an equal reduction in tax revenue. This reduction is assumed
to take place in the form of lower personal income taxes. Such a tax cut is equivalent to a
downward shift in the corresponding tax function. This, of course, does not affect the personal
income tax rates which are of special importance since personal taxes are levied according to
the individual and family characteristics of each taxpayer. This assumption is made only for

simplification purposes.

Based on the characteristics of military expenditure set out in the previous section,
substituting civilian government consumption for military expenditure (the consumption
scenario) is accompanied by an exogenous reduction in imports by 50% of the amount of
disarmament, and also an increase in employment since the civilian government product is
more labour intensive. In the case of the other two scenarios, military spending cuts are

accompanied only by a reduction in imports.

In none of the disarmament scenarios, will there be any direct effects on the budget
balance. This is because, in the case of the first two scenarios, there is only a reallocation of
total government expenditure between different categories while, in the tax scenario, there
takes places a contemporaneous reduction in both taxes and expenditure. Of course, there may
be some indirect effects since consumption and investment expenditure have different effects
on the economy from those of military spending, with the result that the final impact on

budget deficit will not be zero.

4.3. Simulation Results

The disarmament scenarios described above are incorporated into the macroeconomic

model in order to study their effects on the main macroeconomic variables. Empirical results
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are presented in Tables 4.1 to 4.4. Table 4.1 presents forecasts according to the reference
scenario and Tables 4.2 to 4.4 show the effects of the three disarmament scenarios on a
number of macroeconomic indicators in the form of percentage deviations from the basic

scenario.

The reduction in real military spending by the year 2000, is about 28% with respect to
the reference scenario, in all cases. As a general comment one could point out that the
disarmament effects seem to be of the expected order of magnitude, bearing in mind the fact
that Greece is a very open economy, and as a result multipliers are relatively small
(Karadeloglou & Koutsouvelis, 1991). The shift in demand in the year 2000 is nearly one
percentage point of GDP since the share of military spending in GDP falls from 4.8% in 1994
to about 4% in the year 2000.

The consumption scenario leads to an increase in non-military government
consumption which rises constantly throughout the simulation period (Table 4.2). This effect
comes from two factors. One is the resulting increase in the purchases of goods and services
in the government sector and the other is the reduction in the rate of unemployment due to the
direct impact of this scenario on demand for labour by the civilian sector of the government.
In the external sector, there is a reduction in imports resulting from expenditure cuts in
military equipment which is largely imported. As a consequence, there is an improvement in
the balance of goods and services since exports present only marginal changes. The rising
level of employment affects household incomes which have a positive impact on private
consumption. The developments in the balance of payments and employment lead to increases
in the gross domestic product. Through the Phillips curve, the declining rate of unemployment
exerts a positive influence on wages which increase with respect to the reference scenario. The
higher level of aggregate demand which is mainly brought about by net exports seems to have
a small but positive effect on the private consumption deflator. However, the effect on prices
is smaller than that on wages, leading to a lower competitiveness due to real wage increases.
This, in turn, has a small negative influence on exports and also on private investment because

of reduced profit margins.



S0
1Y
e

'o-
9
LS
08
19
£0-
80
1|
8¢t

0002

I's
Ly
¢t

6661

(4™

9¢

9'¢
Sy
LS
sl
8Y
€0
S0
'l
ve

8661

1’6
8Y
Le

St
9
09
[Al!
£'9
o0
1o-
07¢
et

L661

sa3ueyd 98ejuaoIag

Y
v'9
LS

Sl
¢S
9°¢
06
8
10
(4
6’1
e

9661

'L
06
8L

&
6'¢
vy
S'L
£E
0
80
L1
91

S661

66°0LLT-
Y6LE

66
€L6TVT
866°1L1
908°I¢
0L1C9
ISI°IL
[1E%C
v68°9CY
YTel1s

v661

uormu SJYd
s9o1d jueisuo))

SDIAIIS pue SpPooN) Jo dduefeq
(SyQ) arey 8em

uondwnsuo)) 9jeAlld Jo 101R[Ja(
SHOIId LNHYHND NI SHTdVIIVA

(95) 218y W iodwaun
spodug
spodxyg

JUSWISIAU] JUSWUIIAOD)
JUSUIISIAU] AL

uondwinsuo)) JudWuIIA0L) AIRI[IN
uondwnsuo)) JUIWUIIAOL) UBIIAID
uondwnsuo)) 2jeAlld

1ONpold d1SawWo(] SsoIn)

000Z-7661 ‘OLIBUIDS 20U2I9JIY 2y} Japun sjuswdojaraq

I'v 3lqeL

45



Le" ve- 0¢- v SI-

I'C L1 el 60 L0
07¢ 1 'l 80 ¢o
cels 'Tl- £'8" 1'9- 'y~
1'C L1- V- I Lo
o 1'0- 1'0- 00 00
00 00 00 00 00
o S0 90" S0 v'0-
Y 1 gLl vel- 6"
96 08 v9 8r ct
€0 0 0 a0 0
S0 o £0 0 10
0002 6661 8661 L661 9661

OLIBUJDS 0UQIIJA1 WOI) SUOTIRIAIP 35BIUDIDG

9°0-
€0
0

81
€0
00
00
1°0-
9v-
91
I'0
00

S661

SIDIAIAG PUE SPOOL) JO dduEB[eg
Jjey 98em
uondwnsuo)) Jjeal] Jo J0je[Jaq

‘SHOIMd LNHYYND NI SHTaVIIVA

Jjey wowAordwaupn
spoduy
spodxyg

JUSUIISAU] JUIWUIIAOL)
JUDUISIAU] 9JBALL]

uondwnsuo)) JUAWUIIA0L) AIRJIA
uondunsuo)) JUIUILIIA0L) UBI[IAL)
uondwnsuo)) ajeall

1ONpOId d1SIWO(] SSOID)

‘SHOIMd .LNV.LSNOD NI SHTdVIdVA

0002-S661 ‘oleuads uondwnsuo)) ay [, Juswewiiesi(] JO S109}J4 JIWOU0II0IIRIA

'y RlqeL

46



£s
Lo
Lo

ey
Ll
1o-
601
60
£ Sse
v'0-
(40
960

000¢

9P
vo
¥0

Ay
V-
00
001
L0
1 o
S0
0
80

6661

8t
0
0

6t
I'l-
00
4
v0
9L~
S0
1’0
$9°0

8661

6'¢C
1I'o
1'0

8¢
60-
00
6L
0
vel-
S0
10
90

L661

6’1"
00
00

L1
S0
00
6'S
1’0
1’6"
v0-
10
LZ0

9661

OLIBUIIS 90UII3J31 W01} SUOIIBIAJP DMﬁuCOOuom.

60"

00

L0
a0
00
(3
00
9P
a0
00
1°0

S661

S90IAI9G PUB SPOON) JO JduUR[Rg
Jey adem
uondwnsuo)) ajeaLd Jo 10l

‘SHON LNFYENO NI SHTdVIIVA

aey Juowhojdwaun)

spodug

spodxs]

JUDLLISIAU] JUSWUIIAOL)
JUDWISOAU] AJBALL]

uondwnsuo,) WIWUIdIA00) AIBH[IN
uondwnsuo,) JUAWUIIAOL) URI[IAL)
uondwinsuo)) ajeang

JONPOI| dNSAWO(] $SOIN)

‘SHONd LINV.LSNOD NI SH'1dVIIVA

000Z-S661 ‘OLIBUIDS JUIUISIAU] I ], :JUSWRUWLIBSI(] JO SID9}J3 DIWOUODIOIIBA

€7 3lqeL

47



[°s-
80
Lo

9'9-
L1
00
00

£SC
£0
Sl
0l

0002

6V A4S gE 5T
14 0 [0 ['o
o 0 o 10
LS e 8- 90-
S1- 1 01- L0
00 00 00 00
00 00 00 00
80 v'0 10 1'0-
S'Ic 9Ll- vel- 1’6"
<o 1’0 10 10~
al 60 S0 £0
80 90 €0 1’0
6661 8661 L661 9661

OLIBUIDS 30Ual3Jal WOl SUOhBIA9D vwmucouuon—

A by
00
00

20
€0
00
00
00
gy
L0

10
00

S661

S3DIAJAG pUB SPOON) JO dURjRY
ajey a8em

uondwinsuo)) 9jeald jo iojepaq

‘SHOIMd LNFYIND NI SHTdVIIVA

Jjey Juswhordwoun
spoduy
spodxg

JUDWISIAU] JUIWIUIDAOL)
JUDWISIAU] $SOI0) AJRALL]
uondwinsuo ) JuawuIdA00) AN
uondwnsuo,) JUdWUIIAOL) URIJIAL)
uondwnsuo,) ajeally

JONPOI dSIWO(] $S0IN)

‘SHONd LNV.LSNOD NI St THVIIVA

0002-S661 ‘OLIBUIDS IND-XE [, 9 [, ::JUdWRWIESI(] JO S109}JH JIWOUOII0IIBIA

vy 3lqeL

48



In the investment scenario, disarmament is accompanied by an equal increment in
public investment. The dual role of investment, both as a component of aggregate demand and
as a determinant of potential output, has a positive impact on the economy (Table 4.3). The
increases in investment, via the multiplier, have a positive impact on economic activity which,
in turn, leads to a higher level of employment . Then, lower unemployment rates have a
marginal effect on wage rates. The balance of goods and services is positively affected by a
significant increase in imports which, in this scenario is the result of both higher economic
activity as well as the reduction of spending on military equipment which has a high import

content.

In the tax scenario, private consumption is increased because of the reduction in
personal income taxes which raises disposable incomes (Table 4.4). This has a positive impact
on economic activity and GDP which, in turn, has a positive influence on the level of
employment. Higher wage rates are the result of lower rates of unemployment. The decline in
the level of imports leads to improvements in the balance of goods and services. Finally,

higher wage rates and employment increase the pressure of demand, pulling prices upward.
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5. CONCLUSIONS

In this paper we first presented certain aspects of the strategic environment within
which the Greek defence policies are formulated, second, we investigated the interrelations of
defence spending with fiscal policy and economic performance, and, finally, we made an

effort to assess the macroeconomic effects of some alternative disarmament scenarios.

The relationship between defence spending, budgetary policy and macroeconomic
performance appears to be a simultaneous one with a rather complex dynamic structure. The
disaggregation of military expenditure in two components - procurement & construction and
personnel wages & salaries - is essential since the two spending categories have different
behavioural patterns, and, hence, different associations with fiscal policy and macroeconomic
performance. Expenditure for procurement of weapons and military equipment depends on
budgetary policy, macroeconomic performance, threat and spillovers, whereas expenditure on
wages and salaries is mainly determined by fiscal policy, the business conditions and the

dynamics of inflation.

Real military spending exerts a favourable effect on real economic activity and
unemployment through the wages and salaries component. Procurement & construction has

also a positive but insignificant effect.

In the fourth section we make a further attempt to investigate the macroeconomic
implications of three alternative disarmament scenarios, using a large-scale macroeconomic
model. Apart from recent international changes towards peace and disarmament, such an
empirical exercise is even more interesting for the Greek case because the continuous efforts
of Greece to keep up with the military build-up of Turkey have contributed to the slowdown
that Greek economy has experienced during the last twenty years, which is in sharp contrast to

its previous economic performance.

The macroeconomic effects of alternative uses of economic resources currently

employed in the military sector are positive, although not very large. More specifically,
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reallocating government resources from the military sector toward civilian purposes leads to a
~ greater employment level, a higher domestic output and an improvement in the balance of
payments. The economic implications of the investment scenario for gross domestic product
and the external sector are significantly better than those of the consumption scenario. On the
contrary, in terms of the rate of unemployment, it is the latter scenario that performs better.
When the reduction in military spending is accompanied by equivalent tax cuts, the economic

consequences are generally positive, and not very different from those of the other scenarios.

The economic implications of all the disarmament scenarios considered in this work
tend to be relatively small. This is so mainly because the magnitude of multipliers is rather
small since Greece is a very open economy. The direct impact of the three disarmament
scenarios on the budget balance is zero since the respective changes in the civilian
government expenditure and taxation were designéd to be equal to those in the military
expenditure. The indirect impact on budget deficit, though non-zero, it appears to be marginal

in all cases.

Due to the Keynesian characteristics of the econometric model, the supply-side effects
of the above simulations are not taken into account. In consequence, the macroeconomic
effects of the investment scenario tend to be underestimated, while those of the taxation
scenario may be overestimated. Of course, the simulation results are also affected by all the
other limitations which the macroeconomic model is subject to and, therefore, the results

presented here should only be considered as a first approximation.
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6. APPENDIX

(Variables and Data Sources)

RMEP Real Military Expenditure on Procurement & Construction

RMEW  Real Expenditure on Personnel Wages & Salaries in the Defence Sector
RME RMEP + RMEW

RNME Real Non-Military Expenditure

RGDP Real Gross Domestic Product

PGDP Gross Domestic Product Deflator

CG  Current Government Expenditure

Source: National Accounts of Greece, 1958-1975, and various years

DEF Government Deficit (negative figures indicate deficits and positive figures surpluses)
UNR General Unemployment Rate

RM3 Real Money Supply (M3)
RIR Real Interest Rate in Commercial Banks

Source: Bank of Greece, yearly data, 1958-1992
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NOTES

1. See Platias (1990) for an evaluation of the costs and benefits of the US presence in
Greece and Deger (1990) for an analogous evaluation on the part of Turkey.

2. The Agreement on Defence and Economic Co-operation (DECA) - signed in 1983 as a
result of hard negotiations on the future and the status of the US military bases in Greece -
states that the-USA undertake a contractual obligation to preserve the balance of military
power in the region. It has also been agreed that by end of 1989 the US bases in the greater
Athens area - i.e. those at Hellinikon and Nea Makri - will be closed. Thus, since 1990, the
only US base in operation is the one at Souda Bay in Crete.

3. The population of Turkey, for example, is already six times the population of Greece.
Moreover, the population of Turkey was growing at a rate of 2.3% per year in the 1980s,
with 35% of its population under 15 years, in comparison to the annual growth rate of
0.5% for Greece and a percentage of only 20% of its population under 15 years.

4. The FMS program helps to finance foreign governments' purchase of US defence
articles and services. The ESF program provides assistance to countries of special
military, political and economic-significance. MAP provides grant funding for defence
articles and services and IMEP provides instruction in US doctrine to foreign military
personnel also on a grant basis.

5. Some of these interest rates are higher than 11%, whereas, today, the free market
lending rate is around 5%.
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6. For a more detailed accounting of the economic, military and political repercussions
of the FMS programmes to Greece, see Platias (1990, pp. 231-37) and Stathis (1992, ch.
3).

7. Turkey received 15 such shares valued at 1450 million DM during the same period.

8. For a more comprehensive reference concerning the Greek defence industry, see Greek
Defence Directory (1994).

9. See Kennedy (1983) & Eichenberg (1992) for theoretical reasoning and McGuire (1983),
Deger & Sen (1984) and Gonzalez & Mehay (1990) for empirical tests on the issue.

10. For comprehensive bibliographies in English see Klein and McKibbin (1995),
Gleditsch et al. (1994), and Hartley & Hooper (1990). General surveys for the effects of
military expenditure on growth and development are given in Cappelen et al. (1984), Chan
(1985, 1987, 1992), Mosley (1985), Lindgren (1988), Smith (1989), Isaard & Anderton
(1992), and UNIDIR (1993). A number of books provide also theoretical reasoning and
comprehensive descriptions of the existing empirical studies of military expenditure: Deger
(1986), Looney (1986), McKinlay (1989), and Bremer & Hughes (1990). Recent collections
of articles include Schmidt & Blackaby (1987), Wallensteen (1988), Hartley & Sandler
(1990), Bischak (1991), Chatterji & Brauer (1991), Chan & Mintz (1992), Chatterji &
Forcey (1992), Isaard & Anderton (1992a), Mintz (1992) and Brun et al. (1992).

11. In the real sector, the short-run equilibrium is determined via the Keynesian
multiplier, while the accelerator principle determines the medium term dynamics of the
model. Private consumption is determined by disposable income, prices and interest rate.
Private investment, excluding dwellings, is mainly influenced by GDP, capacity
utilization and the profit rate. The growth rates of GDP and import prices determine
changes in inventories. Imports are affected by domestic demand and relative prices,
while exports by foreign demand and competitiveness. Employment is determined by
GDP growth. Real sector equilibrium is obtained by starting from aggregate demand via
which the model determines the national value added. The latter, in turn, determines
employment, productivity and disposable incomes which, then, affect consumption and
investment, thus determining the new level of aggregate demand. In the nominal sector,
the wage rate equation is an augmented Phillips curve. A mark-up equation based on
effective cost is used for the GDP deflator, using an error correction mechanism. Foreign
trade prices are based on the assumption that Greece is neither a price-taker nor a price-
setter, so that they are affected both by domestic and international prices.
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