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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 organisational 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 and medium-term forecasts; also, the formulation of proposals for appropriate 
stabilisation 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 organises 
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 staffare 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. 
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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 its external collaborators with the view to 
subsequent publication. Timely comment and criticism for its improvement is appreciated. 
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ABSTRACT 

The issue of the economic effects of government spending on economic growth has 
attracted considerable theoretical and empirical work. This paper using disaggregated data 
on government expenditures tests the impact of government spending on the growth rates of 
the Greek economy for the period 1958-1993. This issue is explored using an error 
correction approach and it is a preliminary empirical investigation into the economic effects 
of government spending in Greece. 
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I. INTRODUCTION 

The question of the economic effects of government spending is a controversial one 
and has attracted a considerable amount of theoretical work and empirical research. The 
impact of government spending on growth has been the subject of numerous empirical 
studies. On the one hand government activity may indirectly increase the total output of a 
country through its interaction with the private sector. In developing countries, 
policymakers have argued that deficit financing could be an effective tool in promoting 
economic growth given the large amount of unemployed and underemployed manpower 
and other resources that typically exist in such countries. On the other hand, however, there 
exists a substantial body of empirical work suggesting that there are negative effects on 
growth induced by government's revenue raising and transfer mechanisms. Government 
taxation may produce a misallocation of resource as well as disincentives. Furthermore, 
government may not provide public goods efficiently (Tullock, 1959; Olson, 1982). 

In Greece, government spending has increased throughout the period in question. 
The ratio of government spending to GDP has increased from 34.3% in 1980 to 39.7% in 
1981 and to 48% in 1993. Data on government expenditures shows that spending for 
government consumption has continuously risen while public investment has fallen slightly. 
More specifically at the beginning of the period under i.e. 1960 the ratio of government 
consumption to GDP was 13% while that of public investment to GDP was 8%. By 1993 
these ratios were 22% and 7% respectively. Similarly, the transfer payments GDP ratio 
increases from 5.1% in 1960 to 19.32% in 1993. According to Vavouras (1993) by 
distinguishing of government expenditures to productive and unproductive1 it can be seen 
that, in the case of Greece, unproductive expenditures have increased faster than 
productive. In 1960, the ratio of productive/unproductive expenditures was 3.35, and has 
fallen to 2.03, 1.58 and 0.93 in 1970, 1980 and 1990 respectively. The growth of government 
spending and specifically of unproductive government expenditures may be attributed to a 
number of factors such as the late development of the welfare state in Greece (after 1974), to 
the use of government consumption as a tool of economic policy and the increase of interest 
payments on public debt during the last years caused by a sharp rise in government deficits 
and public debt. 

This paper investigates the existence of a long-run relationship between 
disaggregated government spending and GDP in Greece for the period 1958-1993 using the 
econometric technique of cointegration (Engle and Granger, 1987; Holden and Thompson, 
1992). The use of disaggregated variables offers a better insight of the role of each 
component in the process of economic growth. The paper is organised as follows. In the 
next section a brief literature survey on the economic effects of government expenditures on 
growth is presented, while in Section III, the applied methodology is analysed and the 
empirical findings are reported and discussed. Section IV concludes the paper. 

'. Productive expenditures consist of government consumption and public investment while unproductive 
government expenditures consist of transfer payments and interest on public debt. 
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II. AN OVERVIEW OF THE LITERATURE 

Economic theory offers a number of theoretical and empirical analyses of the effects 
of government spending on economic growth. According to neo-classical theory, 
government expenditures have no impact on the growth of national output - in the long 
run, they affect only the level of output (Engen and Skinner, 1991). Rubinson (1977) found 
that government spending has positively contributed to economic growth. Grier and 
Tullock (1987) found a significantly negative relationship between the growth of real GDP 
and the growth of the government expenditures share of GDP. Similarly Barth and Brady 
(1987) found a negative relationship between the growth rate of real GDP and the share of 
government consumption spending for 16 OECD countries for the period 1971-1983. 

Landrau (1986) using data for 96 LDCs for the period 1961-1973 suggests that there 
exists a negative relationship between the share of government consumption expenditure in 
GDP and the growth of per capita GDP. Nelson and Singh (1994) have empirically 
investigated the effect of fiscal deficits on economic growth using data for approximately 70 
developing countries during the seventies and the eighties. Their empirical findings support 
that : (a) holding other variables constant, the budget deficit variable appeared to have 
consistently exercised little or no impact of any statistical significance on economic growth 
in LDCs during both the seventies and the eighties, (b) defence expenditures overall 
exercised a positive effect on growth rates for both of the time periods under analysis, 
although the impact of this variable was statistically much stronger during the seventies 
and (c) the findings concerning public investment appeared mixed; for the seventies this 
variable appeared to be not significant at all, while for the eighties the result showed a 
highly significant positive effect on LDCs' growth -in fact, as strong as that of private 
domestic investment. 

Barro in recent studies (1990, 1991a and 1991b) has empirically estimated equations 
for testing the impact of government consumption and taxation on economic growth. 
Barro argues that expenditures on education and defence are more likely public investment 
than public consumption. He found a negative and statistically significant relationship of 
the non-productive government service spending on the average annual growth rate of real 
per capita GDP. 

Ram (1986, 1989) using data from 115 countries during the period 1960-1980 found 
a positive and significant effect of government spending on economic growth. Finally, Lin 
(1994) has empirically tested his theoretical model and found that government size 
(measured with the rate of changes in the share of government consumption spending in 
GDP) has a positive impact on economic growth in the short run. In the intermediate run 
(25 years in this study) , which is less subject to the effect of the business cycle, changes in 
government size do not have a significant impact on economic growth. 

In the case of Greece, the analysis of the impact of government expenditures on 
economic growth is of particular interest. In Greece, public deficits and public debt have 
increased faster than in any other EU country. According to Economou (1992) the 
expansion of the public sector appears to be the main factor that has caused the slow down 
of GDP growth rates. This effect is attributed to the lower productivity of the public sector 
in comparison to the private (Baumöl, 1967; Baumol and Oates, 1975; Baumol, Blackman 
and Wolf, 1985, and Niskanen, 1971) in conjunction with the crowding out effect on 
investment (Buiter, 1977; Tobin and Buiter, 1976). Economou (1992) and Provopoulos 
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(1982) found, that the increase of public and government deficits, due to the growth of 
government expenditures, have caused crowding out effects but its inflationary effect 
remains uncertain (Dalamagas, 1987). In a recent work Dalamagas (1995), analysing the 
role of the public sector in the process of economic growth, pointed out that the size of 
public capital formation and the real intertemporal allocation of public sector may be 
important for determining manufacturing costs and profits but public deficits are likely to 
be comparable or even dominating importance in determining manufacturing output. 

It should also be noticed that Greece has regularly ranked as the country with the 
highest defence burden (military expenditure as a share of GDP) in NATO and in Europe 
allocating an average 6% of GDP to defence yearly (Kollias, 1995). The question of the 
economic effects of military expenditure is a controversial one and has attracted a 
considerable amount of theoretical work and empirical research (Lim, 1983; Faini et al., 
1984; Lindgren, 1984 and Deger, 1981). Military spending in Greece appears to have 
stimulative effects on consumption which on the other hand appear to be at least partially 
offset by crowding out of investment (Chletsos and Kollias, 1995). In another study Kollias 
(1995) using an error-correction approach, found that military expenditures have a positive 
impact on Greek GDP. 

Given the above brief outline of the theoretical issues involved, this study 
investigates the effects of total government expenditures on GDP using disaggregated data. 
More specifically, in this paper the impacts of total government expenditures, civilian 
government expenditures, government consumption and transfer payments on GDP are 
analysed and discussed. 
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III. PRELIMINARY EMPIRICAL RESULTS 

On the basis of the forgone discussion in the previous section, the long-run effects of 
government spending on economic growth can be modelled as follows: 

GDP t = ao + aiGexpt + a2Pinvt + a3Uneft + ut (1) 

where all the variables are expressed in their natural logarithms and at constant prices and 
GDPt is the gross domestic product, Gexpt is government expenditures which are broken-
up into GEXTt (total government spending), GCONt (government consumption), GEXCIt 
(civilian government expenditures) and TRP t (transfer payments), PINVt is the private 
investment and UNEF is the unemployment rate. According to the work of Granger (1986) 
and Engle and Granger (1987), if two variable Xt and Yt are integrated of the same order 
1(1), then any linear combination of these two series Ut = Xt - aYt may be 1(0). It becomes 
apparent that ut is in (1) the "equilibrium error" that measures the deviations from the 
equilibrium and may itself be stationary. The error correction variable in a short-run 
dynamic relationship measures the proportion of the disequilibrium from one period that is 
corrected in the next. The assumption being that the disequilibrium errors are inclined to 
move towards their mean value which in turn implies that GDP does not permanently drift 
away from what is determined by its long run determinants as they specified in Equation 
(1). Testing for the stability of the relationship involves testing for stationarity of the 
residuals of the cointegrating regression. Before this is done we must, however, establish 
that the variables involved are themselves stationary. This is accomplished by testing the 
hypothesis of a unit root in each of the variables of the equations both in levels and in first 
differences (Table 1). 

TABLE 1 
Unit Root Tests 

Variable(x) 

GDP 

GEXT 

GCON 

TRP 

GEXCI 

PINV 

UNEF 

Without trend 

Unit Root in χ 

DF 

-3.85 

-3.82 

-1.69 

-2.38 

-3.13 

-2.06 

-0.88 

ADF 

-3.62 

-3.07 

-1.77 

-2.15 

-2.29 

-2.15 

-1.53 

Unit Root in Δχ 

DF 

-4.08 

-4.02 

-4.98 

-4.04 

-2.75 

-3.83 

-3.45 

ADF 

-2.14 

-2.78 

-3.59 

-3.22 

-2.28 

-3.16 

-2.51 

With trend 

Unit Root in χ 

DF 

0.11 

0.29 

-0.48 

-0.68 

1.20 

-1.25 

-1.06 

ADF 

-0.07 

0.38 

-0.49 

-1.38 

0.47 

-1.83 

-1.65 

Unit Root in Δχ 

D F 

-6.18 

-5.57 

-5.40 

-4.62 

-3.65 

-4.07 

-3.59 

ADF 

-4.48 

-4.89 

-4.24 

-4.20 

-3.52 

-3.41 

-2.74 
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The tests reveal that the hypothesis of a unit root in GDP, GEXT, GCON, GEXCI, 
TRP, PINV and UNEF cannot be rejected while the hypothesis of a unit root in AGDP, 
ΔΕΧΤ, AGCON, AGEXCI, ATRP, APINV and AUNEF is rejected at least at the 5% level 
of confidence, indicating that all the variables in question are 1(1). The results from fitting 
the cointegrating regression to annual data for the period 1960-1993 are shown in Table 2, 
where the coefficients and t-statistics (in parentheses) have been rounded to two decimal 
points and S.E. is the standard error of regression. SC is the F version of Lagrange 
Multiplier test of residual serial correlation, FF is Ramsey's test for functional form, Ν is a 
skewness-Kurtosis test for normality and Η is the F version of a test for heteroscedasticity. 

TABLE 2 
Results for Cointegrating Regression 

Dependent Variable: GDP 

Explanatory variables 

Constant GEXT PINV UNEF 

4.46 
(31.37) 

Statistics 
R-Bar-Squared = 0.99 
FF:F(1,26) =0.33 
CRDW* =1.75 

0.64 
(28.30) 

S.E. = 0.02 
Ν:χ2(2)= 1.56 
ADF** = -4.01 

0.07 -0.10 
(2.13) (6.10) 

SC:F (1,26) = 0.33 
H:F (1,29) = 0.43 

Dependent Variable: GDP 

Constant 
4.89 

(20.42) 
Statistics 
R-Bar-Squared = 0.99 
FF:F(1,26) =5.87 
CRDW* = 0.86 

Explanatory variables 
GCON 

0.49 
(17.93) 

S.E. = 0.03 
Ν:χ2 (2) = 0.97 
ADF** =-3.59 

PINV 
0.23 

(5.37) 

UNEF 
-0.17 

(0.82) 

SC:F(1,26)= 14.07 
H:F(1,29)= 0.57 

Dependent Variable: GDP 

Constant 
6.92 

(16.46) 
Statistics 
R-Bar-Squared = 0.99 
F F : F ( ! , 2 6 ) =0.93 
CRDW* = 1.02 

Explanatory variables 
TRP 
0.57 

(14.03) 

S.E. = 0.04 
Ν:χΜ2)=0.31 
ADF** =-3.46 

PINV 
0.01 
(0.17) 

UNEF 
-0.18 
(5.00) 

SC:F(1,26)= 13.84 
H:F(1,29)= 0.74 

Dependent Variable: GDP 

Constant 
5.11 

(18.97) 
Statistics 
R-Bar-Squared = 0.99 
FF:F(1,26) =7.18 
CRDW* =0.75 

Explanatory variables 
GEXCI 

0.56 
(16.49) 

S.E. = 0.04 
Ν:χΜ2) = 0.87 
ADF**=-3.56 

PINV 
0.17 

(3.27) 

UNEF 
-0.09 

(3.46) 

SC:F(1,26)= 18.36 
ü : F (1,29) =1.58 

Notes : (*) The null hypothesis is DW=0. Critical values for two variable case are 0.511, 0.386, 0.322 (Engle 
and Granger, 1987, p.267) and for three variable case 0.488, 0.367, 0.308 (Hall, 1986, p.233) at 1%, 5% and 10% 
respectively. (**) Critical values for two variable case are -3.77, -3.17 and -2.84 (Engle and Granger, 1987, p.267) and 
for three variable case -3.89, -3.13 and -2.82 (Hall, 1986, p.233) at 1%, 5% and 10% respectively. 
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The coefficients of the explanatory variables have the expected sign and they are 
almost significant. The positive and significant coefficient of all disaggregated government 
expenditures suggest positive economic effects on economic growth. To test for the 
existence of "equilibrium forces" two tests are used. The CRDW which is cointegrating 
regression Durbin-Watson statistic and the ADF test statistic, which is the augmented 
Dickey-Fuller test. As it can be seen from Table 2 both of tests used reject the null 
hypothesis of non-cointegration in favour of cointegration from which it can be deduced 
that there appears to exist a long-run relationship between the dependent variable GDP and 
its explanatory variables as they are specified in (1). 

According to the Engle and Granger theorem, if a vector of variables is cointegrated 
then there exists a valid error-correction specification of a dynamic model which is not 
subject toy the "spurious regression" problem (Granger and Newbold, 1974). The dynamic 
relationship is based on the long-run one and it includes the lagged value of the residuals 
(RESt-i) from the cointegrating regression. The results are shown in Table 3. 

TABLE 3 
Dynamic Short-Run Effects of Military Expenditures 

Explanatory variables 

Constant 

DGEXT 

DGCON 

DTRP 

DGEXCI 

DPINV 

DUNEF 

RESt-i 

(1) 

0.01 
(2.08) 
0.48 

(5.20) 

0.003 
(0.09) 
-0.07 
(3.26) 
-0.97 
(5.22) 

Dependent variable 

(2) 

0.03 
(2.72) 

0.25 
(2.28) 

0.06 
(1.27) 
-0.09 

(2.95) 
r0.50 

(3.32) 

GDP 

(3) 

0.04 
(4.49) 

0.15 
(1.88) 

-0.02 
(0.44) 
-0.10 
(3.35) 
-0.45 
(3.22) 

(4) 

0.03 
(2.47) 

0.21 
(1.39) 
0.03 

(0.67) 
-0.09 
(3.01) 
-0.44 
(2.90) 

Summary statistics 

R-bar-squared 
D.W. 
S.E. 
F-statistic 
Diagnostics 
SC:F(1,24) 
FF:F(1,24) 
Ν:χ2(2) 
H:F(1,28) 

0.70 
1.78 
0.02 

18.13 

1.17 
0.01 
1.82 
0.01 

0.50 
2.14 
0.02 
8.04 

0.77 
0.36 
1.00 
0.62 

0.48 
2.18 
0.02 
7.51 

0.46 
0.09 
6.87 
0.44 

0.48 
2.09 
0.02 
7.73 

0.71 
1.51 
0.01 
4.13 
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The obtained results, where the summary statistics are as before, are in line with the 
expectations and appear to be satisfactory on the usual criteria. The diagnostics do not 
detect any significant deviation from classical properties. The coefficients of disaggregated 
government spending are consistent with theoretical explanations, entering the equations 
with a positive sign. Total government expenditures and government consumption affect 
positively economic growth rates while the civilian government expenditures and transfer 
payments are positively related to economic growth but their coefficients are not 
statistically significant. Turning to the role of private investment coefficient we note that in 
all cases it is positive but not statistically important. This implies that the short-run 
dynamics results suggest that the private investment does not affect GDP. As it concerns 
the coefficient of unemployment it can be noticed that in all cases unemployment has a 
negative impact on Greek GDP. 
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IV. CONCLUSION 

This paper has investigated the impact of government spending on GDP growth in 
Greece for the period 1960-1993 using disaggregated data. The empirical findings suggest 
that government expenditures have positively affected economic growth. More specifically, 
total government spending and government consumption have a positive impact in long-run 
as well as in short-run, while civilian government expenditures and transfer payments have 
positive effects only in long-run. 
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