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Abstract 

In this study, the validity of Wagner’s Law, which explains the relationship between public 
expenditures and economic growth, has been analyzed over its alternative models by using 
the data from 27 OECD economies between the years 1995- 2012. It has been carried out by 
utilizing unit root, co-integration and error correction tests panel data analyses, the long term 
co-efficiencies between public expenditures and economic growth. In order to test the 
relationship of co-integration, the Pedroni, Johansen-Fisher and Westerlund co-integration 
tests were utilized, whereas for the predictions of the long term co-efficiencies, the DOLS 
predictor was utilized. In addition, the PMGE and MGE error correction models were 
benefited from for predicting the short term parameters between the variables. 
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1. Introduction 

Government expenditures came into prominence with the formation of the phenomenon 
known as the state, which is the most modern organizational method to meet social needs. 
Then, along with the changes on the mission and functions of the state from era to era, they 
began to specify a new meaning with each new era. From the past to the present, due to many 
socio-economic reasons, such as overcoming the negative effects of wars in developed or 
developing countries, performing social security services, making infrastructural investments 
anticipated by industrialization, broadly accepting the opinion that the fight against 
unemployment and other economic instabilities fall under the main functions of the state, 
government expenditures have increased rapidly. Also, the fact that the state has become one 
of the most prominent actors in economic life today and resorts to expenditures constantly, 
with or without intention, has a share in this increase. The never slowing down and 
unstoppable increase of government expenditures throughout history have attracted the 
attention of many scientists, especially Adolph Wagner and the effects of government 
expenditures on economies have been a much debated issue.   

There are two major opinions available in the literature of economy; asserting that there is a 
positive causality relationship between government expenditures and economic growth. 
Within this context, the relationship between government expenditures and economic growth 
was first examined by German economist Wagner (1883). As the result of his studies 
conducted on the course of government expenditures, Wagner revealed that the speed of 
increase in government expenditures was higher than the speed of increase in national income. 
(Kumar et al., 2012: 607) In other words, he indicated that the income elasticity of the 
demand for governmental expenditures was higher than 1 and governmental expenditures 
would increase annually more than the increase rate of the national income (Koop and Poirier, 
1995: 123). Therefore, the opinion Wagner adopted is characterized as the “Law of 
Governmental Expenditure Increase” in the literature of economy. Governmental 
expenditures are regarded as an internal variable and it is indicated that the direction of 
causality takes a course from economic growth to governmental expenditures (Bird, 1971: 2). 
This opinion, asserted as a hypothesis by Wagner, which was then named as “Wagner’s Law”, 
constituted a basis for many theoretical and empiric studies.  

Another opinion that bears significance regarding the relationship between government 
expenditures and economic growth is the Keynesian approach. Within the scope of this 
approach, it is accepted that, government expenditures are external factors that can be utilized 
as policy tools designed to influence government expenditures as well as economic growth 
and to influence the short term fluctuations. It is also acknowledged that, like in Wagner’s 
approach, there is a positive causality relation between government expenditures and 
economic growth. However, unlike in Wagner’s law, the causality relation here is reflected 
towards the point that the increase in governmental expenditures, which are considered as an 
external variable here, shall cause an increase in the national income, thus the causality shall 
occur towards the course from governmental expenditures to economic growth.   

Knowing the direction of the causality between governmental expenditures and economic 
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growth is of great importance in terms of economic policy making. In this context, if the 
causality proposed by the aforementioned Keynesian Approach is the case between 
governmental expenditures and economic growth, governmental expenditures become a 
significant political tool. Conversely, if the causality is considered towards the direction 
stipulated by Wagner’s Law, then the influence of governmental expenditures to be an 
effective policy tool for economic growth declines (Singh and Sahni, 1984: 630). At this 
point, discussing Wagner’s Law, which suggests that the increase in governmental 
expenditures emerges as a result of progress and development; and the Keynesian Approach, 
which connects economic growth to the increase in governmental expenditures, bears vital 
importance. 

There have been many studies conducted to examine the validity of Wagner’s Law hence 
there is a good deal of literature available regarding the subject. The validity of Wagner’s 
Law has been assessed and evaluated by using various econometric methods for different 
countries in an empiric way. Some of the results extracted from such studies offer supportive 
evidence (Oxley 1994; Ahsan et al. 1996; Kolluri et al. 2000; Sideris 2007; Kumar et al. 
2012), while some present contrary evidence (Courakis et al. 1993; Koop and Poirier 1995; 
Afxentiou and Serletis 1996; Ansari et al. 1997; Chow et al. 2002; Burney 2002). 

Although a large number of significant studies regarding Wagner’s Law, which have reached 
various and different conclusions in relation to one another, do exist in the literature, some 
are multinational in nature and some single national. Within this context, as an example of 
the multinational works, Koop and Poirier (1995) examined the validity of Wagner’s 
hypothesis based on the data obtained from 86 countries by the error correction method with 
two variables, which corresponds to the co-integration method. The findings suggest that, 
verifying the validity of Wagner’s hypothesis in just three of the examined countries does not 
necessarily mean that the hypothesis is valid in general.  

Ansari et al. (1997) analysed the validity of Wagner’s Law with Granger and Holmes – 
Hutton tests for three African countries, namely Ghana (1963 - 1988), Kenya (1964-1989) 
and South Africa (1957-1990) by utilising the data regarding public expenditure per capita 
and GNP. According to the results of the analysis; out of the countries studied, only Ghana 
produces findings that support the Wagner Hypothesis, while no supportive findings for the 
other two countries have ever been found. 

Kolluri et al (2000), in their works, examined the relationship between public expenditures 
and national income by utilising the time series data of the industrialised G7 countries, 
comprised of Canada, France, Italy, Japan, England, the USA and Germany within the period 
of 1960-1993. The results of the studies, in a way, support Wagner’s Law, indicate the 
presence of a long term equilibrium relationship between governmental expenditures and 
national income.  Chang, (2002) by using the annual time series of six countries namely 
South Korea, Taiwan, Thailand, Japan, the USA and Great Britain, analysed Wagner’s Law 
in the scope of 5 different relevant models in the literature. The results of the analysis suggest 
that, there is a long term relationship between the income and public expenditures for all of 
the examined countries, with the exception of Thailand; and in addition to that, the results 
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also asserted evidence regarding the validity of Wagner’s Law. Lamartina and Zaghini (2011) 
in their study covering the period of 1970–2006, examined the validity of Wagner’s Law for 
23 OECD countries by utilising the data regarding public expenditures and GDP per capita. 
The results of the analysis; being coherent with Wagner’s Law, unveiled the presence of a 
structurally positive relationship between public expenditures and GDP per capita. Within 
this context, the results also indicated that, the rate of increase in public expenditures is 
higher than the rate of increase experienced in the revenue. In addition to this, the study also 
underlined that the aforementioned relation is higher in the countries with lower GDP per 
capita.  

In the relevant literature, the examples of the single nation based studies that analyse the 
validity of Wagner’s Law are as follows; 

Oxley (1994) studied the validity of Wagner’s Law for the British economy covering the 
period of 1870–1913 by means of co-integration and causality analyses. The results obtained 
from the study presented evidence that was consistent with Wagner’s Hypothesis. Selen and 
Eryiğit (2009), by using the time series comprised of the sum of public expenditures 
regarding the period of 1923-2006, GDP and census data, dissected the validity of Wagner’s 
Law from the standpoint of Turkey. The results of their analyses determined the presence of a 
positive directional interaction that proceeds from GDP towards public expenditure, in a way 
that supports Wagner’s Law. 

Burney, (2002) analysed the validity of Wagner’s Law for Kuwait based on the time series 
data, generated for the period of 1969-1995 with co-integration and error correction models. 
According to the results, no findings supporting the validity of Wagner’s Law have been 
discovered.  Basar et al. (2009), in their studies, tested the relationship between public 
expenditures and economic growth in Turkey, within the scope of Wagner’s approach with 
the limit test method by using the data from the period of 1975-2005. The results of their 
analyses indicate that, there is no long term relationship present between investments, transfer 
expenditures and GDP. Within this context, as per the relevant sub items for the indicated 
period, it is pointed out that, the hypotheses of Wagner regarding public expenditures are not 
valid for Turkey. 

Chow et al. (2002) examined the relationship between public expenditures and economic 
growth in a two variable system by using the data of Great Britain for the period of 
1948-1997 in order to test the validity of Wagner’s law in the long term. The outcome of the 
analysis did not indicate a long term co-integrated relationship in the two variable models 
belonging to public expenditures and economic growth. However, when a third variable was 
included in the model (money supply), it was observed that, the relationship between public 
expenditures and economic growth was re-established. In addition, the results of the Granger 
causality test provided strong support for Wagner’s Hypothesis, therefore indicating a 
unidirectional causality relationship in the long term, from income and money supply towards 
public expenditures. 

The purpose of this study is to analyse the validity of Wagner’s Law, which explains the 
relationship between public expenditures and economic growth in an empiric way by utilizing 
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the data of 27 OECD economies regarding the term 1995-2012. In line with this purpose, the 
general information related to the subject is principally provided hereby in this study, and 
other works that analyse the relationship between public expenditure and economic growth 
are further reviewed. Afterwards, by providing information on the data set and the 
econometric method to be utilized, the empiric implementation is exercised. In the last phase 
of the study, the findings, which were obtained as the result of the implementation, are 
presented, and a general assessment has been made in comparison with the current literature. 

 

2. Model, Data and the Implemented Econometric Methodology 

In this study, Wagner’s Law, which is also known as the law of increasing state spending, 
shall be dissected in a manner specific to 27 OECD countries (Austria, Belgium, Canada, 
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, 
Israel, Italy, South Korea, Luxembourg, Netherlands, Norway, Portugal, Slovak Republic, 
Slovenia, Spain, Sweden, Switzerland, United Kingdom, USA and Turkey) by utilising panel 
unit root and panel co-integration analyses. Within this scope, the data of the said countries 
that belong to the period of 1995-2012 were extracted by compiling the databases of OECD’s 
Factbook 2011-2012 Economic, Environmental and Social Statistics and World Bank’s 
World Development Indicators (WDI) and Global Development Finance (GDF). The 
accessibility was the primal determinative for selecting the economies and the period that 
were discussed within the scope of the analysis.  

Regarding Wagner’s Law, which essentially presents the relationship between public 
expenditures and economic growth, many different model versions appear in the relevant 
literature. It is also very likely to come across studies in the literature that include one or 
more of the indicated models. In this sense, the most widely used models in the studies, 
which attempt to explain the validity of Wagner’s Law or analyse it, are indicated in Table 1.  

Table 1. Alternative models for Wagner’s Law 

Model 1 LnGit = β0 + β1 LnGDPit +εit Peacock-Wiseman (1961) β1>1 (1)

Model 2 LnperGit = β0 + β1 LnperGDPit +εit Gupta (1967) β1>1 (2)

Model 3 LnGit = β0 + β1 LnperGDPit +εit Goffman (1968) β1>1 (3)

Model 4 LnG/GDPit = β0 + β1 LnGDPit +εit Mann (1980) β1>0 (4)

Model 5 LnG/GDPit = β0 + β1 LnperGDPit +εit Payne-Ewing (1996) β1>0 (5)

According to the model tested by Peacock-Wiseman (1961) (Model 1), public expenditures 
are a function of national income, so when national income increases, public expenditures 
would also increase. According to this model; LnGit, indicates the logarithmic value of public 
expenditure series and LnGDPit indicates the logarithmic value of the series belonging to the 
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variable of real GDP. In this model, the income elasticity of the public expenditures (β1) 
should be greater than one, in order to render Wagner’s Law valid and applicable.  

In Gupta’s model (1967), however, (Model 2) public expenditures were considered as the 
function of real GDP per capita. According to this model; LnperGit corresponds to the 
logarithmic value of the series, belonging to public expenditures per capita and LnperGDPit 

represents the logarithmic value of the series, belonging to the variable of GDP. In this model, 
in order for Wagner’s Law to prove valid, the income elasticity of real public expenditures 
(β1) should be greater than one.  

In Goffman’s version (1968), which is discussed as the third model, (Model 3) public 
expenditures are a function of reel GDP per capita and as long as GDP per capita rises, so 
shall public expenditures. According to this model, the validity of Wagner’s Law depends on 
the income elasticity of real public expenditures (β1) being greater than one. This elasticity, 
being less than one indicates the invalidity of Wagner’s Law. In the model, as opposed to the 
Peacock-Wiseman (1961) model, instead of the logarithmic value of real GDP, the 
logarithmic value of the GDP per capita was taken into account.  

Yet in another model, Mann (1980) (Model 4), apart from others, the dependent variable, 
which is LnG/GDPit was stated as the logarithmic value of the share of real public 
expenditures within real GDP. Also, according to this model, Wagner’s Law gains validity in 
the case where income elasticity of public expenditures (β1) is greater than zero.  

In the Payne-Ewing (1996) model, (Model 5) the ratio of real public expenditures within real 
GDP is stated as a function of real GDP per capita. In this model, different from the Mann 
(1980) model, instead of the logarithmic value of real GDP, the logarithmic value of real 
GDP per capita was taken into account. In addition to that, for Wagner’s Law to be valid, the 
β1 co-efficient should be greater than zero.  

Also, εt which takes part in the models is the error term. The i, given here, indicates the units 
within the horizontal cross section (i = 1,…,n), and t, given above, indicates the size of the 
time series of each of the units.  

In order to refer to a relationship of co-integration between the variables of a data set, series 
with panel characteristics belonging to the used variables, possessing stable properties is 
important. In this sense, before performing the panel analysis, it should be decided whether 
the series belonging to the models are constant or not, and in the case that they are constant, 
unit root tests should be performed in order to determine at what level they are constant. 
Therefore, in this study, the variables to be analysed are tested for panel data with unit root 
tests, developed by Levin, Lin and Chu (2002), Im, Pesaran and Shin (2003), Maddala and 
Wu (1999) and Choi (2001).  

In the study, the presence of a long term relationship between the variables is tested by 
co-integration analyses. In this context, the long term relationship between the variables are 
examined by some of the most commonly used panel co-integration analyses in the literature; 
the Pedroni, Johansen Fisher and Westerlund tests.  
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After determining that all the variables are constant by the very same degree, as indicated by 
the results of the unit root tests, the co-integration analysis was conducted; and therefore, the 
presence of a long term relationship between the variables was examined. The fact that 
whether there is a co-integration between the panel data variables or not was initially studied 
by the Pedroni (1999-2004) panel co-integration test. In the Pedroni co-integration analysis, 
whether the panel data is co-integrated or not is examined by seven co-integration tests, 
comprised of four within-dimension tests (panel v, panel rho, panel PP and panel ADF), and 
three between-dimension tests (group rho, group PP and group ADF). Another co-integration 
analysis, conducted towards the variables, is the Johansen-Fisher type panel co-integration 
test, recommended by Maddala and Wu (1999). The Johansen-Fisher type panel 
co-integration test is the panel version of the individual Johansen co-integration test. In this 
study, the final test that was utilized in order to test the co-integration relationship between 
the variables is the error correction model based panel co-integration test that was developed 
by Westerlund (2006, 2007). In order to test the presence of co-integration, Westerlund 
suggests four panel co-integration statistics. Two of those statistics are based on the 
assumption that the auto-regressive parameter is constant for all units and are considered as 
panel co-integration statistics (Panel Statistics: Pa, Pt). The other two statistics, on the other 
hand, are based on the assumption that the auto-regressive parameters vary from unit to unit, 
therefore they are known as group mean co-integration statistics (Group Mean Tests: Ga, Gt).  

According to the results from the panel co-integration tests conducted within the scope of this 
study; by determining the presence of a long term relationship between the variables, a need 
for estimation for the common long term coefficients arises. Within this context, after the 
presence of the long term relationship is revealed by the co-integration test, the coefficients 
of the co-integration vectors are analyzed by the DOLS (Dynamic Ordinary Least Square) 
prediction method, suggested by Stock and Watson (1993) and Kao and Chiang (2001). 

The Panel Dynamic OLS method is utilized only to predict the long term parameters. And, in 
reality, apart from the long term parameters, the short term parameters also provide essential 
information. In this regard, both the long and short term parameters between the 
aforementioned variables are analyzed by the Pooled Mean Group Estimation (PMGE) and 
Mean Group Estimation (MGE) error correction methods, suggested by Pesaran and Smith 
(1995) and Pesaran et al. (1999).  

 

3. Results and Discussions 

3.1 Panel Unit Root Test Results 

In order to obtain econometrically significant relations between the variables, the series to be 
analysed should be constant. For this reason, first of all, the series to be used in the model 
should also be tested in order to determine whether or not they are constant. In this sense, the 
stability of the variables was examined first. For testing the series to be used whether they are 
constant or not, the panel unit root tests, which are also termed as first generation panel root 
tests, developed by Levin, Lin and Chu (2002), Im, Pesaran and Shin (2003), Maddala and 
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Wu (1999) with Choi (2001), were utilised. The results of the unit root tests, applied to the 
variables, which are present in all of the models that present the different versions of 
Wagner’s Law, can be seen in Table 2.  

Table 2. Panel unit root test results 

Variables 

Levin, Lin & Chu 

(LLC)  

t-stat 

Im, Pesaran & Shin 

(IPS)  

w-stat 

ADF-Fisher  

(Maddala and Wu) 

x2-stat 

PP-Fisher 

(Choi)  

x2-stat 

lnGit  2.66809  8.34347 15.7656  21.9646 

DlnGit -1.72016** -4.90142* 113.114*  246.130* 

lnperGit  2.21854 8.04285  16.0725  22.7184 

DlnperGit -1.48503*** -4.94225*  114.301* 246.511* 

lnGDPit 5.52575 1.97337 27.9679 34.3197 

DlnGDPit -1.48671** -3.39123* 90.0209* 154.103* 

lnperGDPit 5.64586  1.60251  30.7216 37.8256 

DlnperGDPit -1.39331*** -3.23592* 88.0025* 152.951* 

lnG/GDPit -0.54809  1.39133 45.1954  74.7590** 

DlnG/GDPit -6.08382* -4.06964* 104.675* 218.402* 

Notes: Probabilities for Fisher-type tests are computed using an asymptotic χ2 distribution. Levin, Lin & Chu 

and lm, Pesaran & Shin tests assume asymptotic normality. Also * 1%, **5% and *** 10% significant at the 

test values. 

As shown in Table 2, when the test results for the indicated variables for the LLC, IPS, ADF 
and PP panel unit root analysis are examined, it is seen that, the series are not constant at the 
significance level of 5%, meaning that they contain a unit root. Therefore, the difference from 
the first degree of each of the series was taken. In this way, it is observed that the variables 
become constant. According to these results, it is safe to say that, the variables are integrated 
in the same level and it is possible to analyse a relationship in the long term, which can be 
possible by the co-integration tests.  

3.2 The Results of the Panel Data Cointegration Analysis 

In this study, the presence of a long term relationship between the variables, in terms of 
different models that explain the relationship between public expenditures and economic 
growth, was tested by means of co-integration analyses. In this regard, the long term 
relationship between the variables was studied by utilising the Pedroni, Johansen Fisher and 
Westerlund Tests, which are amongst the most widely used panel co-integration tests. 

At first, the co-integration relation between the indicated variables was determined by the 
Pedroni Panel Test, and the results for the 27 OECD countries studied are presented in Table 
3.  
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Table 3. Pedroni panel cointegration test results 

Models 
Panel 

v 

Panel 

rho 

Panel 

PP 

Panel 

ADF 

Group 

rho 

Group 

PP 

Group 

ADF 

Model 1 4.6375* -1.2947*** -1.3633*** -2.0178** 0.9432 -1.5980** -2.9320* 

Model 2 4.2205* -1.2153 -1.2731 -1.9755** 0.9467 -1.5198** -2.8611* 

Model 3  4.1983* -0.6470 -0.5729 -1.9238**  1.3101 -1.0336 -3.1287* 

Model 4  4.2444* -1.1853 -1.2042 -1.8920**  0.9750 -1.4561** -2.7632* 

Model 5  4.6422* -1.2838*** -1.3543*** -1.9919**  0.9771 -1.5560** -2.9369* 

* 1%, **5% and *** 10% significant at the test values. 

As it is seen in Table 3, the panel test co-integration results developed by Pedroni (1999 and 
2004) indicate that, the zero hypothesis, formulated as “no co-integration relation exist” is 
rejected for a fixed model at a significance level of 10% in a statistically significant manner 
in all the models, with the exception of Model 3. In this context, the results of the analysis 
within the scope of the different models that present the relationship between the public 
expenditure and economic growth point out the presence of a statistically significant and long 
term relationship between the two variables. 

Finally, within the scope of the models that present the relationship between public 
expenditures and economic growth, the long term relationship between the variables was 
analysed by means of Johansen Fisher co-integration analysis. The results of the analysis are 
presented in Table 4. 

Table 4. Johansen Fisher panel cointegration test results 

Models No. of CE(s) 
Fisher λtrace 

Statistic 
Prob.* 

Fisher λmax 

Statistic 
Prob.* 

Model 1 
H0 :αit = 0, H1 : αit ≥ 1  112.5  0.0000  114.3  0.0000 

H0 : αit ≤ 1, H1 : αit ≥ 2  49.97  0.6306  49.97  0.6306 

Model 2 
H0 :αit = 0, H1 : αit ≥ 1  112.1  0.0000  112.8  0.0000 

H0 : αit ≤ 1, H1 : αit ≥ 2  53.18  0.5061  53.18  0.5061 

Model 3 
H0 :αit = 0, H1 : αit ≥ 1  119.2  0.0000  119.4  0.0000 

H0 : αit ≤ 1, H1 : αit ≥ 2  55.94  0.4018  55.94  0.4018 

Model 4 
H0 :αit = 0, H1 : αit ≥ 1  110.0  0.0000  110.6  0.0000 

H0 : αit ≤ 1, H1 : αit ≥ 2  52.81  0.5203  52.81  0.5203 

Model 5 
H0 :αit = 0, H1 : αit ≥ 1  114.4  0.0000  116.3  0.0000 

H0 : αit ≤ 1, H1 : αit ≥ 2  50.03  0.6281  50.03  0.6281 

* Probabilities are computed using an asymptotic χ2 distribution 

Within the light of the data presented in Table 4, in all of the models, it is seen that, the zero 
hypothesis is rejected in a statistically significant level, for both the maximum latent value 
and the trace statistics in relation to the probability values. Therefore, the hypothesis, which 
asserts that there is a co-integrated vector between the series for 27 OECD economics, was 
accepted.  
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Finally, the results regarding the panel co-integration tests, in which Westerlund suggested 
error correction based statistics in order to test the co-integration relationship, are given in 
Table 5. 

Table 5. Westerlund ECM panel cointegration tests 

Models Gt Ga Pt Pa 

Model 1 

-10.607 

(0.000) 

[-51.512] 

-5.260 

(0.969) 

[1.861] 

-12.630 

(0.000) 

[-4.904] 

-26.366 

(0.000) 

[-24.925] 

Model 2 

-22.092 

(0.000) 

[-118.642] 

-5.030 

(0.981) 

[2.082] 

-8.139 

(0.319) 

[-0.471] 

-8.962 

(0.000) 

[-5.216] 

Model 3 

-16.933 

(0.000) 

[-88.489] 

-5.628 

(0.934) 

[1.508] 

-11.208 

(0.000) 

[-3.501] 

-22.111 

(0.000) 

[-20.107] 

Model 4 

-25.830 

(0.000) 

[-140.489] 

-1.496 

(1.000) 

[5.470] 

-13.287 

(0.000) 

[-5.553] 

-4.191 

(0.574) 

[0.186] 

Model 5 

-21.077 

(0.000) 

[-112.706] 

-1.294 

(1.000) 

[5.664] 

-8.700 

(0.153) 

[-1.025] 

-3.709 

(0.768) 

[0.732] 

Note: The numbers in the () show the p-value and in the [] show the z-value 

Based on the Westerlund panel co-integration results, the null hypothesis, asserting that 
“there is no co-integration” is rejected in all the models but Model 5. According to this model, 
it is seen that, there is a co-integration relationship in the panel data set in a statistically 
significant level. Therefore, according to the results of all the co-integration analyses 
presented in scope of different models and explaining the relationship between the public 
expenditures and economic growth, it is safe to say that, a change occurring in the public 
expenditures in the long run may affect the economic growth.  

In conjunction with determining the presence of a long term relationship between the 
variables, a prediction of the common long term coefficients for all the countries should be 
made. In this regard, the coefficients of the co-integration vector are analyzed by the 
Dynamic OLS prediction method. The results of the DOLS predictions which were 
conducted based on that are provided in Table 6. 
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Table 6. DOLS panel data co-integration estimation results 

                       Models β1 Wald χ2 

Model 1 LnGit - LnGDPit  

0.9990327* 

(21.44) 

[0. 0466063] 

459.48* 

Model 2 LnperGit  - LnperGDPit  

1.264381* 

(21.06) 

[0.0600482] 

443.36* 

Model 3 LnGit -  LnperGDPit  

0.9187468* 

(16.71) 

[0.0549925] 

279.12* 

Model 4 LnG/GDPit -  LnGDPit  

0.2762531* 

(2.62) 

[0.1052483] 

6.89* 

Model 5 
LnG/GDPit -  

LnperGDPit  

0.262334* 

(4.37) 

[0.0599987] 

19.12* 

* Indicates test statistical significance at the 1% level. The values in the () are the t-stat. The numbers in the [] 

show the Std. Err. 

In Table 6, the prediction of a long term relationship between the public expenditures and 
economic growth can be seen. According to the results presented in the table, the T statistic 
of the long term common coefficient for all the dealt models is significant, and thus, the 
model is also significant, based on the Wald statistics. According to the results- extracted 
from the Panel DOLS predictions- conducted within the scope of Model I, which presents the 
validity of Wagner’s Law; the elasticity ratio of the real public expenditures to real GDP in 
the long run happens to be at the level of 1.00, which is close to the prior expectations. (β1>1) 
Therefore, this model supports Wagner’s Law, and an increase of 1% on the real GDP leads 
to an increase on the real public expenditures at a rate of 1%. And the parameter predicted for 
Model 2 is also greater than 1 (β1>1) as 1.27, which is consistent with the prior expectations. 
However, the parameter predicted for Model 3 takes a value of 0.92, which is close to but 
below the prior expectations (β1>1). For Models 4 and 5; the predicted co-integration 
coefficients are revealed to be greater than one, (β1>0) being 0.28 and 0.26 respectively, 
which are consistent with the prior expectations. The results of the analyses obtained within 
this context suggest that, within the scope of the different models that explain the relationship 
between the public expenditures and economic growth, a long term relationship with positive 
direction is present between the two variables. Therefore, in the said economies, the validity 
of Wagner’s Law, which is based on the elasticity indicated above, shall not be rejected.  

The Panel DOLS estimation method is utilized only to estimate the long term parameters. In 
reality, apart from the long term parameters, the short term parameters also provide essential 
information. In this regard, both the long and short term parameters between the 
aforementioned variables are analyzed by the PMGE and MGE estimation methods. The 
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prediction results of the PMGE and MGE which were conducted in this regard are presented 
in Table 7. 

Table 7. Panel long and short run estimation 

  PMGE MGE 

Model 1 

EC  -0.2909951* -0.4047928* 

Short Run  -0.0277879 -0.0876921 

Long Run  1.047077* 0.9978453* 

Model 2 

EC  -0.2865297* -0.4292954* 

Short Run  -0.0175027 -0.0876119 

Long Run  1.034399* 0.8635952* 

Model 3 

EC  -0.2381859* -0.3739916* 

Short Run  0.0133814 -0.0769823 

Long Run  1.246192* 1.15317* 

Model 4 

EC  -0.2904721* -0.403961* 

Short Run  -0.7359931* -0.6812932* 

Long Run  0.0472001* -0.0039261 

Model 5 

EC  -0.2862593* -0.3913725* 

Short Run  -0.7265561* -0.6690758* 

Long Run  0.0344169*** 0.0224613 

* 1%, **5% and *** 10% significant at the test values. 

In Table 7, the prediction of the panel error correction with the PMGE and MGE predictors is 
displayed. According to the short term analyses, the error correction parameters are negative 
and significant for all the parameters. This parameter indicates the speed of the short term 
variations series, resulting from being not stable to reaching to equilibrium in the next term.  

According to the results of the PMGE predictions performed within the scope of 5 different 
models - all of which set up the validity of Wagner’s Law; 29% of the disparities (Model 1: 
29%; Model 2: 28%; Model 3: 24%; Model 4: 29% and Model 5: 28%) that occur in one term 
recover in the next term and get closer to their long term equilibrium. In addition, the long 
term parameters of the growth variables found in the models are significant and consistent to 
the expectations hence positive. However, the short term parameters are statistically 
insignificant, except for Models 4 and 5. 

When all the aforementioned models are taken into consideration, according to the results of 
the long and short terms analyses conducted by the MGE predictor, the error correction 
parameter is revealed as negative and significant. This means that, 40% of the disparities that 
occur in any given term (Model 1: 40%; Model 2: 42%; Model 3: 37%; Model 4: 40% and 
Model 5: 39%) recover in the next term and get closer to their long term equilibrium. 
Furthermore, the long term parameters of the economic growth variables found in the models 
are significant and consistent to the expectations hence positive. Apart from this, the short 
term parameters are statistically significant, except for Models 4 and 5. 
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4. Conclusion and Assessment  

Public expenditures have become the top agenda for the society and state, along with the 
emergence of states. Also, in parallel to the establishment and progress of the modern states, 
they have soared within the budgets of the states rapidly and inescapably. Therefore, the 
studies conducted on the economic effects of public expenditures have kept intensifying. 
However, a complete consensus regarding the direction and scale of those effects is yet to be 
reached.   

In this study, the validity of Wagner’s Law, which explains the relationship between public 
expenditures and economic growth, was analyzed over its alternative models by using the 
data from 27 OECD economies between the years 1995-2012. It has been done within the 
context of utilizing unit root, co-integration and error correction tests, panel data analyses, the 
long term co-efficiencies between public expenditures and economic growth. In order to test 
the relationship of co-integration, the Pedroni, Johansen-Fisher and Westerlund 
co-integration tests were utilized; whereas for the predictions of the long term coefficiencies, 
the DOLS predictor was utilized. In addition, the Pooled Mean Group Estimation (PMGE) 
and Mean Group Estimation (MGE) error correction models were benefited from for 
predicting the short term parameters between the variables. According to the empiric results; 
the presence of a both short and long term relationship between the public expenditures and 
economic growth was concluded for the period under examination. The public expenditures 
are influenced by the changes in the national income, as valid for all the models used in this 
study. Within the scope of the alternative models, the sensitivity of the public expenditures 
appears to be different. However, although the elasticity coefficients are different, the 
presence of a positive directional interaction that flows from the national income to the public 
expenditures is apparent. The long term coefficients that were extracted as a result of the 
implementation indicated that, the income elasticity of the public expenditures in the OECD 
countries takes a value at around 0,26-1,26. And according to the results of the short term 
analyses, 24-29% of the disparities occurring in one term recover in the next term (according 
to PMGE Predictor), or 37-43% of the disparities recover in the next term (according to MGE 
Predictor), and the status gets close to its long term equilibrium. In addition, it was revealed 
that, the long term parameters of the changes in the economic models presented in this study 
were significant, and according to the prior expectations, they were positive. 

The results obtained from this study point out that, the growth performance in the analyzed 
countries causes stimulating effects on governmental expenditures hence indicating the 
validity of Wagner’s Law. From this point of view, if the increasing trend of the 
governmental expenditures between 1995-2012 is considered; provided that there is no 
dramatic change in the economic policies, it is safe to say that, this increase shall rise even 
further, along with the increase in the GDP. Also, based on the findings; it can be concluded 
that, public expenditures, which are considered as policy tools that hold the capacity to 
influence the economy both in the aspects of supply and demand, have different effects in 
different economies, as well as different proportions that vary depending on the economical 
conjuncture.   
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