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ABSTRACT 
 The relationship between different sub-categories of public spending and growth in 

Turkey is tested in this study by utilizing annual data from the period 1990-2012 and by 
applying Engle-Granger Causality Test and Johansen-Juselius Cointegration Test. According 
to obtained results, there is only a short-run causal relationship between current spending 
and GDP in Turkey for the period of investigation, with the direction of the relationship 
running from current spending to GDP. This means that education, health, defense and 
public investment are not appropriate tools for stability policies. 
Keywords: Public spending, economic growth, Wagner’s Law, Turkey 
JEL Codes: H50, H72, O40, O47.  
 

1. INTRODUCTION 

The role of the state in economics is one of the important issues that lie at the core of economic theory. 

Whether the extent of state’s intervention in the economy has an impact on economic growth or vice 

versa is an important research question that has been busying the minds of researchers for a long time.   

This long- continuing debate on the direction of relationship between public spending and economic 

growth has been continuing under two theoretical camps. On the one hand, there is the public finance 

approach which tests the Wagner’s Law which states that economic growth causes increases in public 

spending. That is, government spending increases after growth happens, so the gains by growth 

determine the extent of public spending for the future. Wagner’s reasoning is built on three 

assumptions (Henrekson, 1993, p.407): First, as nations develop, they will become more complex over 

time and as a result their demand for regulative, protective and administrative services provided by the 

public sector will increase, which in turn will increase government spending for providing such 

services. Second, an increase in real incomes will entail an increase in the demand for cultural and 

welfare services, which can be supplied by the public sector more efficiently, according to Wagner. 

Third, some crucial investment in infrastructure and natural monopolies would become unaffordable 

by the private sector and these should be undertaken by the public for the sake of economic efficiency. 

Therefore, Wagner implies that government spending is endogenous (Mehrara et.al., 2013, p.77).    
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On the other hand, there is the Keynesian view, or macroeconomic approach, which argues that 

government intervention, in the form of increased public spending, can enhance economic efficiency 

and may trigger growth. According to this view, increasing public spending would increase aggregate 

demand and thereby create multiplier effects on employment and investments. Thus,  Keynesian view 

postulates that public spending is an exogenous factor and may be used as a policy tool for correcting 

cyclical fluctuations in aggregate demand (Grenade and Wright, 2014,p.490) and changing output over 

time (Başar et.al., 2009, p.302,  Alimi, 2014, p.2). 

Understanding the nature of the relationship between public spending and growth may have important 

repercussions for policy makers to formulate appropriate macroeconomic, development or public 

finance strategies in any country. In this respect, this study investigates the relationship between sub-

categories (or disaggregated components) of public spending and economic growth in Turkey over 

1990-2012 period. Remaining part of the study is structured as follows: The second section includes a 

review of the relevant literature with an emphasis on recent studies. Empirical results are presented in 

the third section. A summary of the results and some recommendations are provided in the concluding 

section. 

2. LITERATURE REVIEW 

There are a vast number of empirical studies conducted to shed a light on the relationship between 

public spending and growth which produced contrasting or mixed results.  These different outcomes in 

the literature might be resulting from theoretical inclination of the researcher, preferred econometric 

technique, number of selected countries, investigated sub-category of spending and the period of data 

(Oktayer and Susam, 2008, p.148) or more technically, definition of independent and dependent 

variables (Devlin and Hansen, 2001, p.562), ignorance of the possibility of feedback in macro 

relations and effects of omitted variables and omitted error terms (Loizides, 2005, p.126). 

Nevertheless, there has been a developing literature on the subject since pioneering works of Singh 

and Sahni (1984) and Ram (1986). 

Studies on the relationship between public spending and economic growth have either focused on a 

single country or a group of countries. As for the single country studies, Singh and Sahni (1984) have 

found mixed causal relations using aggregate and disaggregated forms of public expenditure for India 

over 1950-1981 period, with the relationship at the aggregate level being bidirectional. Jiranyakul 

(2007) has found that there is a unidirectional causation from government expenditures to economic 

growth in Thailand for 1993-2004. Nketiah –Amponsah (2009), has found that aggregate government 

spending has a negative effect on growth in Ghana over 1970-2004, while the relationship between 
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disaggregated forms and growth are all significant and positive. Mahdavi (2011) has found that the 

relationship between state and local expenditure and growth in the US in over the period 1957-2006 is 

similar to that hypothesized by Wagner. Nasiru (2012) has found a unidirectional causality between 

government spending and economic growth in Nigeria in 1961- 2010. Ali, Rabbi, Hayat and Ali 

(2013) have concluded that aggregate government spending has a negative effect on growth in 

Pakistan for 1972-2009 while only development spending having a positive effect. Menyah and 

Wolde-Rufael (2013) have found a unidirectional causality running from GDP to government 

expenditure for Ethiopia over the 1950-2007 period. Mehrara et.al.(2013) have found a strong 

indication of a unidirectional relationship from GDP to government recurrent expenditure in Iran over 

1970-2010. Alshahrani and Alsadiq (2014) have found that public investment, health care and 

education expenditures are factors affecting growth in the short-run while the long-run growth is 

determined by capital expenditure and health care spending in Saudi Arabia for 1960-2010. 

As for studies including groups of countries, Ram (1986) has concluded that government size 

positively affects growth. Loizides and Vamvoukas (2005) have found a unidirectional Granger 

causality between growth and public spending for Greece and a unidirectional relationship for both the 

UK and Ireland in the long-run. Arpaia and Turrini (2008) have found that government expenditures 

grow in parallel to potential output in EU-15 countries. Lamartina and Zaghini (2008) have observed 

results in in agreement with Wagner’s Law in 23 OECD countries over 1970-2006.  Wu, Tang and Lin 

(2010) have concluded that there is a bidirectional relationship between government spending and 

economic growth. Gokmenoglu and Alptekin (2013) have found that there is a positive long-run 

relationship between government spending and growth in studied countries which runs in the direction 

postulated by Wagner’s Law. Alimi (2014) has found different results for Ghana, Nigeria and South 

Africa as well as Grenade and Wright (2014) who have found mixed results for different Caribbean 

countries. Afonso and Jalles (2014) have found results strongly supportive of Wagner’s Law.   

As to the studies investigating the effects of disaggregated sections or sub-categories of public 

spending, a rich body of literature also exists on the relationship especially between defense spending 

and growth with mixed results as well. For example, Landau (1993) has found no evidence of a 

negative relationship between military or defense spending and economic growth.  Dunne, Nikolaidou 

and Vougas (2001) have found contrasting results for Turkey and Greece and concluded that there is 

no causal relationship running from growth to military spending. Dakurah, Davies and Sampath (2001) 

have also obtained different patterns of causality for 62 developing nations as well as Al-Yousif 

(2002) and Kollias, Manolas and Paleologou (2004) for different samples of countries.  In another 

study, Abu-Bader and Abu-Qarn (2003) have concluded that the military spending has a negative 
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effect on growth Egypt, Israel and Syria in the long-run. Dritsakis (2004) has found a unidirectional 

causal relationship running from economic growth to defense spending for Greece and Turkey. 

There are also other studies which are contributing to the empirical debate on the effects differently 

defined public spending sub-categories on growth. Devlin and Hansen (2001) found mixed causality 

results for the relationship between health spending and growth for a sample of 20 studied countries. 

Leung and Wang (2010) have concluded that the health care spending increases as economies grow; a 

result which supports Wagner’s Law. Elmi and Sadeghi (2012) have found that while there is a 

unidirectional causality in the short-run and bilateral causality and a long-run relationship between 

economic growth and health spending, there is no short-run causality running from health spending to 

growth. Hur (2014) have concluded that gross fixed capital formation, public health spending, and 

education spending have significant positive effects on economic growth. 

Turkish literature on the relationship between public spending and economic growth in Turkey has 

also produced valuable inputs for the empirical debate. Ulutürk (2001) have found that public 

spending has a positive effect on growth in Turkey. Kar and Taban (2003) have concluded that 

education and social security spending have a positive effect on economic growth while health 

spending has a negative effect and infrastructure spending has no effect in 1971-2000 period. Arısoy 

(2005) has found results supportive of Wagner’s Law for the period 1950-2003. Oktayer and Susam 

(2008) have found that public investment spending has a strong positive effect on growth over 1970-

2005 period. Altay and Altın (2008) have also found that expansion of public sector has a negative 

effect on growth. Afşar (2009) have found that there is a unidirectional relationship running from 

education investments to economic growth in 1963-2005 period. Başar et.al. (2009) have found that 

there is no long-run relationship between both investment and transfer spending and GNP over the 

1975-2005 period, while there is a negative long-run relationship between aggregate public spending 

and GNP, and a negative short-run relationship between current spending and growth. Kabaklarlı and 

Er (2013) have found that Wagner’s Law holds for Turkey in the long-run for 1930-2012.  

3. EMPIRICAL RESULTS 

3.1. Data Set 

Data set used in this study covers public spending data of Turkey for 1990-2012 period which was 

compiled using databases of Republic of Turkey Ministry of Development (formerly State Planning 

Organization, SPO-DPT), Republic of Turkey Ministry of Finance General Directorate of Budget and 

Fiscal Control (BUMKO) and  the World Bank.  
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3.2. Method 

To begin with, stationarity of each variable was determined, both in order to avoid spurious regression 

and to test the existence of a long-term relationship between public spending and real GDP. 

Kwiatkowski et.al. (KPSS) (1992) Unit Root Test was used to check stationarity of each variable 

(Table 1). 

Table 1. KPSS Unit Root Test Results 

Variables 

LM* Statistics 

With Constant 

With 

Constant & 

Trend 

GDP 0.6733
 

0.1631
 

CURRENT 0.6726
 

0.1592
 

CAPITAL 0.6276
 

0.1350
 

HEALTH 0.6175
 

0.1685
 

EDUCATION 0.6501
 

0.1681
 

DEFENSE 0.4401*
 

0.1396
 

GDP 0.1983*
 

0.0612* 

CURRENT 0.2012* 0.1075* 

CAPITAL 0.2586* 0.1014* 

HEALTH 0.3680
* 

0.0691* 

EDUCATION 0.4065
* 

0.1107* 

DEFENSE 0.2440* 0.2935
 

Asymptotic Critical Values With Constant 

With 

Constant & 

Trend 

%1 0.7390 0.2160 

%5 0.4630 0.1460 

%10 0.3470 0.1190 

                      a, b, and c refer to 1%, 5% and 10% significance levels, respectively.  

  *: LM denotes Lagrange Multiplier. 

 

According to the results of KPSS Unit Root test, LM statistics related to level values of all variables 

found to be significant, that is; level values of all variables are non-stationary. On the other hand, 

according to the results first differences, it was found that all variables are stationary at the first 

differences.  

3.3. Results of Engle-Granger Cointegration Test 

The long-run relationship between equally-integrating real production series and five different sub-

categories of public spending was tested by Engle-Granger Cointegration Analysis. Results of the 

estimation are given in below table (Table 2).  
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Table 2. Results of Engle-Granger Cointegration Analysis  

Equations Constant Parameter F-Statistics R
2 

GDP=f(CURRENT) 16397423
a 

9.7968
a 

340.9985
a 

0.9419 

GDP=f(CAPITAL) 39478281
a 

29.2084
a 

106.0548
a 

0.8347 

GDP=f(HEALTH) 44053652
a 

44.9778
a 

294.0434
a 

0.9333 

GDP=f(EDUCATION) 29581710
a 

26.5675
a 

316.0305
a 

0.9376 

GDP=f(HEALTH) -12521983 37.8435
a 

6.7371
b 

0.2428 

 a, b, and c refer to 1%, 5% and 10% significance levels, respectively. 

In order to test the existence of a long-run relationship between real GDP and each of five public 

spending sub-categories, Advanced Dickey-Fuller (ADF) Unit Root Test was applied to error terms of 

estimated cointegration equations. ADF was only applied in no constant-no trend form since error 

terms displayed zero mean and constant variance; that is; t  ).,0( 2N Results are summarized in 

Table 3. 

Table 3. Engle-Granger Cointegration Test Results 

Equations Error Term ADF Statistics I(d) H0 

GDP=f(CURRENT) 1 4.3551
a 

1I(0) ACCEPT 

GDP=f(CAPITAL) 2 2.7581 2I(1) REJECT 

GDP=f(HEALTH) 3 2.6389 3I(1) REJECT 

GDP=f(EDUCATION) 4 2.5161 4I(1) REJECT 

GDP=f(DEFENSE) 5 -0.7277 5I(1) REJECT 

a represents 1% significance level. d shows the order of difference at which the error term is 

stationary Engle-Yoo (1987) table critical values for 1%, 5% and 10% significance levels are 4,32, 

3,67 and 3,28, respectively.   

 

Since ADF statistics obtained for error term 1 of regression equation constructed for current spending 

is greater than Engle-Yoo (1987) table critical value, it was determined it is stationary at the level of 

1. Therefore, H0 hypothesis which states that there is no cointegration between these two variables 

was rejected. In contrast to this finding which signals at a long-run relationship between real GDP and 

current spending, it is not possible to claim that such a relationship exist between other sub-categories 

of public spending and real GDP.  

3.4. Error Correction Model (ECM) 

ECM was used to test the direction of the relationship and existence of causality between only real 

GDP and current spending.  To this aim, first optimal lag lengths were determined and then these 

optimal lag lengths were checked for autocollinearity. Findings of optimal lag lengths are provided in 

Table 4 and Table 5.   
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 Table 4. Determination of Optimal Lag Length for GDP-CURRENT Pairing 

m 
GDP 

AIC 

CURRENT 

AIC 

2
)1(  

1 33.3605 33.4262 1.7310 

2 33.4999 33.3583 0.1451 

3 33.6315 33.5155 1.8382 

4 33.6220 33.5846 0.3755 

m represents lag length in the model, 2
)1(  represents Breusch -Godfrey Test statistic that checks for 

first degree autocorrelation and insignificance of this statistic means that there is no autocorrelation 

in the error-term series.   

 

Table 5. Determination of Optimal Lag Lenth for CURRENT-GDP Pairing 

m 
CURRENT 

AIC 

GDP 

AIC 

2
)1(  

1 28.8492 28.7390 3.9726
b 

2 28.9403 28.7455 2.0424 

3 29.1030 26.8066 2.5949 

4 28.6734 28.5883 1.9798 

m represents lag length in the model, 
2

)1(  represents Breusch -Godfrey Test statistic that checks for 

first degree autocorrelation and b represents 5% significance level and points out to the existence of 

autocorrelation in error term series.  

 

According to Table 4, optimal lag lengths for ECM were determined as 1for the dependent variable 

real GDP and as 2 for the independent variable current spending. Autocorrelation was not detected for 

the determined optimal lag lengths of the error terms. According to Table 5, optimal lag lengths for 

ECM were determined as 1for the dependent variable current spending and as 4 for the independent 

variable real GDP. However, since autocorrelation was detected for error term at 1 optimal lag length 

of real GDP, optimal lag length for real GDP was taken as 2.  

After determining optimal lag lengths, ECM models were estimated. The results of ECM estimation 

are shown in Table 6.  

Table 6. Results of Error Correction Model for Engle- Granger Cointegration Test 

Direction of 

Causality 

Wald Test ECMt-1 

CURRENTGDP 2.9107
c
 -0.2578 

GDPCURRENT 0.9077 -0.2283 
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According to Table 6, there is a short-run causality relationship between current spending and real 

GDP. However, this relationship is unidirectional as Wald Test value representing constrained F 

statistics was found to be significant at 10% significance level for causality running from current 

spending to real GDP. On the other hand, there is no causality running from real GDP to current 

spending. Thus, it is possible to state that current spending has a statistically significant effect on GDP 

only in the short-run. Error correction term ECMt-1, which shows what percentage of the 

disequilibrium in the short-run is corrected in the long-run, was obtained from the error terms of 

Granger equation. ECMt-1 was found to be negative and smaller than 1 as expected, however, error 

correction terms for the both equations are determined to be statistically insignificant.  

3.5. Results of Johansen Cointegration Test 

Johansen Cointegration Analysis was also used to test whether a long-run relationship exists between 

equally-integrating real production series and five different sub-categories or not.  Before applying 

Johansen cointegration test, optimal lag lengths were estimated using a VAR model in order to 

determine the lag (in quarters) in the occurrence of the interaction between variables. Optimal lag 

lengths were determined as to Akaike Information Criterion (AIC), Schwartz Information Criterion 

(SIC) and Hannan-Quinn Information Criterion (HQ) (Table 7). 

Table 7. Estimation of Optimal Lag Lengths for Johansen Cointegration Test  

Cointegration 

Relation 

AIC SIC HQ 

GDP-CURRENT 4 1 4 

GDP-CAPITAL 4 1 4 

GDP-HEALTH 1 1 1 

GDP-EDUCATION 1 1 1 

GDP-DEFENSE 1 1 1 

 

Maximum lag length was determined as 4, since the dataset used in the study is established with 

annual quarterly data. Thus, it was detected that the interactions between real GDP and current 

spending and real GDP and public investment occur after a lag of 4 quarters while the interactions 

between other sub-categories and real GDP occur after a lag of 1 quarter.      

In order to be consistent with Engle-Granger Causality Test, models used in “with constant” form in 

Johansen Cointegration approach, which is used to test the existence of cointegration between 

variables whose optimal lag lengths were determined. Results of the test can be seen in Table 8.   
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Table 8. Results of Johansen Cointegration Test (Model with Constant Assumption) 

Cointegration 

Relations 
H0 

Trace 

Statistic 

Max. 

Eigenvalue 

GDP-CURRENT 
r=0 14.2709

c 
9.5524 

r≤1 4.7184
b 

4.7184
b 

GDP-CAPITAL r=0 21.3948
a 

14.1779
c 

r≤1 7.2169
a 

7.2169
a 

GDP-HEALTH r=0 8.7669 8.2801 

r≤1 0.4868 0.4868 

GDP-EDUCATION r=0 8.8872 8.3093 

r≤1 0.5679 0.5679 

GDP-DEFENSE 
r=0 9.8937 9.6868 

r≤1 0.2068 0.2068 

                        a, b, and c refer to 1%, 5% and 10% significance levels, respectively. 

According to results summarized in Table 8, long-run relationships were detected between real GDP 

and current spending and between real GDP and public investment in models with constants.  

Moreover, in agreement with the results of Engle-Granger cointegration analysis, it was determined 

that there is no relationship between real GDP and health, education and defense spending in the long-

run.  

3.6. Error Correction Model (ECM) 

Cointegration relationships between real GDP and both current spending and public investment was 

detected with Johansen Cointegration Test. Thus, ECM was used to determine the directions of these 

relationships and test the existence of causality between these variables. First, optimal lag lengths were 

determined and then these optimal lag lengths were checked for autocollinearity. Optimal lag lengths 

for current spending have been given above in Table 4 and Table 5. Optimal lag lengths for public 

investment are given in Table 9 and Table 10.  

Table 9. Determination of Optimal Lag Lenth for GDP-CAPITAL Pairing 

m 
GDP  

AIC 

CAPITAL 

AIC 

2

)1(  

1 33.3605 33.4378 0.0137 

2 33.4999 33.5946 0.0394 

3 33.6315 33.7677 1.0374 

4 33.6220 33.8239 0.0424 

m represents lag length in the model, 
2

)1(  represents Breusch -Godfrey Test statistic that checks for 

first degree autocorrelation and insignificance of this statistic means that there is no autocorrelation 

in the error-term series.   
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Table 10. Determination of Optimal Lag Lenth for CURRENT-GDP Pairing 

m 
CAPITAL 

AIC 

GDP 

AIC 

2
)1(  

1 27.6456 27.6777 1.0913 

2 27.7892 27.7555 0.7203 

3 27.9300 27.9229 5.2425
b 

4 27.9174 27.7002 0.8956 

m represents lag length in the model, 2
)1(  represents Breusch- Godfrey Test statistic that checks for 

first degree autocorrelation and b represents 5% significance level and points out to the existence of 

autocorrelation in error term series.  

. 

According to Table 9, optimal lag length for ECM was determined as 1for both the dependent variable 

real GDP and the independent variable public investment. According to Table 10, optimal lag length 

for ECM was determined as 1 for both the dependent variable public investment and the independent 

variable real GDP.  Autocorrelation was not detected for the determined optimal lag lengths of the 

error terms. After determining optimal lag lengths, ECM models were estimated. The results of ECM 

estimation are shown in Table 11.  

Table 11. ECM Estimations for Johansen Cointegration Test 

Direction of 

Causality 

Wald Test ECMt-1 

CURRENTGDP 4.9047
b 

-2.3648
c
 

GDPCURRENT 1.2836 0.7846 

CAPITALGDP -0.3303 -1.4896 

GDPCAPITAL -0.7283 -0.8809
c 

                b and c refer to 1%, 5% and 10% significance levels, respectively. 

According to Table 6, there is a short-run causality relationship between current spending and real 

GDP. However, this relationship is unidirectional as Wald Test value representing constrained F 

statistics was found to be significant at 5% significance level for causality running from current 

spending to real GDP. On the other hand, there is no causality running from real GDP to current 

spending. Thus, it is possible to state that current spending has a statistically significant effect on GDP 

only in the short-run. In this respect, these ECM findings for current spending are consistent with 

those obtained by Granger causality analysis.   Error correction term ECMt-1 for current spending, 

which shows what percentage of the disequilibrium in the short-run is corrected in the long-run, was 

obtained from the error terms of Johansen cointegration equation. ECMt-1 was found to be negative as 

expected, however, greater than 1. ECMt-1 being greater than 1 points out that the disequilibrium in the 

short-run is not removed and continuing in an aggravated form in the long-run. There is no short-run 
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causality relationship between public investment and real GDP.  Thus, it is possible to state that 

neither public investment nor real GDP has an effect on each other in the short-run. Error correction 

term ECMt-1 for public investment was found to be negative and smaller than 1 as expected. An error 

correction term smaller than 1 means that the disequilibrium in the short-run is removed in the long-

run.  

4. CONCLUSION 

There is a long-continuing theoretical and empirical debate on the direction of causality between 

public spending and economic growth. In order to test the relationship for Turkey, effects of sub-

categories of public spending, education, health, defense, current and public investment spending, on 

economic growth was investigated in this study through Engle-Granger Causality Test and Johansen-

Juselius Cointegration Test using annual data for Turkey covering the 1990-2012 period.  

According to the results of Engle-Granger Causality Test and Johansen-Juselius Cointegration Test, 

there is a short-run causality relationship between current spending and real GDP. However, this is a 

unidirectional relationship only, running from current spending to real GDP. There is no causality 

detected in the direction of from real GDP to current spending. Therefore it is possible to state that 

current spending has a statistically significant effect on real GDP in the short-run.  

The results of analyses in this study suggest that there is no relationship between each of education, 

health, defense and public investment and economic growth. Thus, it may be said that, in contrast to 

what Keynesian Hypothesis argues, these sub-categories of public spending are not appropriate tools 

for stability policies since they do not have significant effects on economic growth.  
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