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Abstract

We test the validity of Wagner’s law in transition countries using non-stationary panel estimators. First, 
we test cointegration between government final consumption expenditure and GDP, then we introduce 
the money supply as an additional explanatory variable. Finally, the Panel DOLS is used in order to 
estimate the long run relationship between the variables. According to our results, the government 
expenditure is an endogenous factor of an increase in national income. However, in observed econo-
mies in transition, there is reduction of public activity with the progress of the economy even in the 
case when a money supply is added.
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1.  Introduction

The German economist Adolph Wagner (1835-1917) drew direct conclusion about an 
observed increase in a state activity. Wagner’s law says that state activity would increase at 
a rate higher than that of national income throughout the stage of economic development. In 
that sense, Wagner stated that government expenditure is an endogenous factor of an increase 
in national income.1 Although Wagner discerned two parts of state activity (fiscal and regu-
latory), the majority of previous studies tested Wagner’s law (WL) as a law of government 
expenditure increase. It may be considered as the narrow version of Wagner’s law, but Biehl 
(1998) noticed that such a simplification may be made in order to make the law easier to test.
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Due to relevant policy implications, the Wagner’s law has been one of the most widely 
examined law in public economics over the last three decades. According to Abizadeh and 
Gray (1985), Wagner’s law is only supported for developed countries. Consequently, rela-
tively small number of the previous studies has tested the validity of Wagner’s law in the 
transition economies. This fact may be explained by a lot of different factors, such as the 
circumstances specific to such countries and the lack of correct and comprehensive data. 
Nevertheless, we assume that the transition economies are suitable for testing the validity of 
Wagner’s law in the present days due to the fact that these economies have been experiencing 
the progress of the economy since the nineties. Taking into account that transition economies 
should redefine the role of the government in order to reduce its influence on the economy, we 
reduce the measurement of government size to final government consumption expenditure.

The majority of previous studies that analyse panel data have ordinarily assumed the hy-
pothesis of cross-section independence. The results obtained from these studies may lead to 
unreliable conclusions, considering that the independence assumption is too strong because 
of spill-over effects especially in the case when countries from one particular region are 
used in the panel. This paper employs non-stationary panel methodologies that assume some 
cross-section dependence to test the validity of Wagner’s law in sixteen transition economies 
over the period from 1990 to 2017. The analysis consists in three steps. First, unit root tests 
for cross-sectionally dependent panels are used. Then, we employ a bivariate cointegration 
tests. In order to obtain relevant results, we considered an influence of omitted variables on 
testing the validity of Wagner’s law. Hence, the money supply is added into the trivariate 
system. The Fully modified OLS (FMOLS) and the Panel Dynamic OLS (PDOLS) estimator 
are finally used to estimate the long run relationship between the government expenditure 
and economic growth.

To the best of our knowledge, there are a lot of economic studies that test the validity 
of Wagner’s law in both developed and developing countries, whereas the transition econ-
omies remain mostly neglected. Our motivation is an attempt to generalise Wagner’s law 
on transition economies using new econometric techniques that assume some cross-section 
dependence, in order to to examine the long-run relationship between the government final 
consumption expenditure and GDP as well as the nature of this relationship in the case when 
money supply is added in the model. Our models are slightly modified relative to Pryor’s 
version. Bearing in mind that government should reduce its influence on the transition econ-
omy, we reduce the measurement of government size to final government consumption ex-
penditure. Ram (1987) claimed that the cross-section studies based on conventional data are 
not comparable over time and across countries because of non-trade services that constitute 
a great part of government expenditure. Therefore, we correct the government share in GDP 
by the relative price of government expenditure. We try to answer whether the validity of 
Wagner’s law in transition economies depends on a historical context or development stage 
and whether introduction of the money supply in the model has an impact on obtained results. 
That would be our contribution the literature.

Beside introduction, the remainder of the paper is structured as follows. Second section 
provides brief literature survey. Underlying model and data set are presented in third section. 



107Validity of Wagner’s Law in Transition Economies: A Multivariate Approach

Fourth section presents applied methodology and summary of the results. Fifth section con-
cludes.

2.  Literature review

Wagner’s law has provided scope for a range of different interpretations. It is possible to 
identify at least six of the specifications of WL that are dominant in the literature and can be 
expressed, as follows:

Model 1:  Peacocok and Wiseman (1979)

Model 2:   Gupta (1968) and Michas (1975)

Model 3:  Pryor (1968)

Model 4:  Goffman (1968)

Model 5:  Musgrave (1969)

Model 6:  Mann (1980)

where GE represent the government expenditure, GDP denotes the gross domestic product, 
P is population and CGE denotes the government consumption expenditure. The noticeable 
difference in six observed models refers to the measurement of government expenditure and 
economic output.2

It could be said that Peacock and Wiseman (1979) enliven Wagner’s law; they construct-
ed the new measurement of state activity using only a fiscal activity. Gupta (1968) proposed 
a double logarithmic functional form considering that this form ensures a constant elasticity 
results on the both sides of the equation. Pryor (1968) analysed an increase of government 
consumption expenditure in market economies (USA, West Germany, Austria, Ireland, It-
aly, Greece and Yugoslavia) and centrally planned economies (Czechoslovakia, East Ger-
many, the USSR, Hungary, Poland, Romania and Bulgaria) which is consistent with our 
panel. He found that Wagner’s law seems applicable for countries that are in the process of 
transforming their economies from rural agricultural to urban industrial. He thought that 
this stage might be described as the beginning of an industrial economy. Goffman (1968) 
criticized previous approaches because they obtained results in terms of the growth or de-
cline in government expenditures relative to income instead of in terms of the values of the 
elasticities. Goffman suggested that the percentage change in income leads to a greater per-
centage change in expenditures. Musgrave’s (1968) interpretation considers shares instead 
of absolute levels, hence it is less likely to suffer the endogeneity problem. Moreover, he 
considered the cause of the growth/reduce of particular types of public expenditures. Man 
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(1980) modified Peacock and Wiseman’s interpretation into a share version and called it a 
structural version of WL.

The different versions of WL have been tested on the example of different countries 
applying different methodologies and covering the different period of time. The obtained 
results are not unique, as can be seen from the Table A1 in Appendix A. Ashan et al. (1992) 
stated that the influence of omitted variables and econometric specification as the factors may 
explain the inconsistency among obtained results.3

Relatively small number of the studies has tested the validity of Wagner’s law in tran-
sition economies. Dolenc (2009) concluded that the Wagner’s law holds for Slovenia cov-
ering the period from 1992 to 2007. Notwithstanding, he did not examine the structure of 
government expenditure, he considered that general picture may be seen from his analysis. 
Moreover, he showed that the new political orientation would not notably affect the trends 
in government finances in Slovenia. Gurgul et al. (2012) utilized aggregated and disaggre-
gated data of most important government expenditure in Poland, covering the period from 
2000 to 2008. Conversely, his findings indicated that there is causality between government 
expenditure and economic growth, but it is valid in the opposite direction than Wagner as-
serts.4 Magazzino (2012b) examined the empirical evidence of Wagner’s law and augment-
ed Wagner’s law for the EU-27 countries over the period from 1970 to 2009. According 
to obtained results Wagner’s law is applicable for developing countries.5 Magazzino’s et 
al. (2015) findings showed that the relationship between public expenditure and aggregate 
income in EU countries over the period from 1980 to 2013 seems to be more Wagnerian 
than Keynesian.

Ashan et al. (1992) asserted that an introduction of additional fiscal or monetary varia-
ble may reverse the causality between the public expenditure and income. Kennedy (1998) 
noticed that cointegration tests may give incorrect results if the relevant variables are ex-
cluded from the model. Burney (2002) suggested that besides the demand factors (per capita 
income), the supply factors are of essential significance as well, in affecting the government 
expenditure. Chow et al. (2002) considered that introducing money supply as an additional 
variable is prompted by the money-income causality literature. We agree with that claim. 
Namely, Sims, (1972, 1980) and Stock and Watson (1989) showed that money has an im-
portant impact on output fluctuations.6 Chow’s bivariate cointegration tests does not support 
Wagner’s law. However, the introduction of a third variable (money supply), re-establishes a 
cointegrating relationship and the results of the Granger causality test show a unidirectional 
causality from income and money supply to public spending in the long run. According to 
Loizides and Vamvoukas (2005), any variable that is related to the size of government sector 
and national income may be introduced as additional ones considering that the literature 
in these areas are empirical in nature. However, they noticed that various empirical studies 
find that unemployment and inflation are intimately connected with the size of public sector 
growth and national income. Using data on Greece, UK and Ireland, their analysis indicated 
that economic growth Granger causes increases in the relative size of government in Greece, 
and in the UK, when inflation is included. Kirchner (2012) introduced a new approach to test-
ing the validity of Wagner’s law taking into account a federal legislative activism in Australia 
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since 1901. According to the obtained results, he concluded that a growth in legislation is 
without a robust long-run relationship with the level of income. The growth in the number of 
pages of legislation enacted and legislative complexity show a positive long-run relationship 
with the level of income. Oktayer and Oktayer (2013) demonstrated that a long-run correla-
tion is found only in the case when a third variable (inflation ratio) is included in a trivariate 
system.

Using non-stationary panel methodologies that assume some cross-section dependence 
we analyse the long-run relationship between government final consumption expenditure and 
GDP in the sixteen economies in transition as well as the nature of this relationship in the 
case when money supply is added in the model.

3.  Model and Data

According to Peacock and Scott (2000), there have been at least 14 different measures of 
size of government. The majority of previous studies have ordinarily used the measure of fis-
cal activity on an aggregate level. Notwithstanding, Bird (1971) considered that the incorpo-
ration of transfers overemphasized the government expenditure. Musgrave (1969) and Ram 
(1987) noticed that if a growth in the size of government expenditure appears due to an in-
crease in transfer, this may not be explained by Wagner’s law. Bearing in mind that transition 
economies should redefine the role of the government in order to reduce its influence on the 
economy, we reduce the measurement of government size to final government consumption 
expenditure which is consistent with Pryor’s (1968) version of Wager’s law. He stated that in 
growing economies, public consumption expenditure has an increasing participation in the 
national income. According to Pryor (1968), the stages of economic development between 
the underdeveloped and post-industrial economies would seem to fit with the Wagner’s law 
restricted to the linear form of the relationship between government consumption expendi-
ture and GNP. Musgrave’s interpretation considers shares instead of absolute levels, hence it 
is less likely to suffer the endogeneity problem. Our models are slightly modified:

	 	 (1)

where, i = 1, 2,…, N and t = 1, 2,…, T indexes cross section and time series units respectively, 
Yit is lnGCEit/GDPit (an I(1) process), β is parameter or (2 × 1) vector of parameters, αi are 
intercepts and υit are the stationary disturbance terms. Here  are assumed to be independ-
ent variable (lnGDPit/Pit) or (2 × 1) vector of independent variables (lnGDPit/Pit and lnMit) 
which are I(1) for all cross section units.

This functional relationship proposes that the share of government consumption expendi-
tures in national income (GCEit/GDPit) will increase at a rate higher than that of per capita 
income with the development process represented by real per capita income (GDPit/Pit). In 
accordance with Wagner’s law, we expect that β should be positive even in the case when 
the money supply, broad money as per cent of GDP (Mit) is added in the model. Following 
the Wagner’s law, the government consumption expenditure is an endogenous factor of eco-
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nomic development. In our models it depends on real GDP per capita or real GDP per capita 
and money supply. Our assumption that the transition economies are suitable for testing the 
validity of Wagner’s law in the present days arises from the fact that these economies have 
been experienced the real GDP per capita growth since the nineties. Moreover, we correct 
the government share in GDP (expressed in constant 2010 US$) by the relative price of gov-
ernment expenditure (ratio between price level of government consumption and price level of 
household consumption7) bearing in mind the question of comparability8.

The panel used in this study contain annual time series data for sixteen economies in 
transition9 covering the period from 1990 to 2017, which can be sourced from the World 
Bank DataBank. The observed economies in transition (1) belong to the group of Central 
and Eastern Europe economies, (2) were socialist states, (3) are members or candidates for 
the membership of the EU, and (4) have experienced similar real GDP per capita pattern in 
observed period as we can see in Figure 1.

Figure 1
REAL GDP per capita10

Source:  World Bank database.
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Unfortunately, another common characteristic of these countries is the lack of data for 
the previous period due to their turbulent history, an emergence of new countries and war. 
Common features of observed countries may contribute to homogeneity of the panel data. In 
order to test this assumption formally, we apply F test.11 We do not analyse data over a very 
long historical period, thus data quality could not become an issue.

4.  Methodology and Results

The analysis consists in three steps. First, unit root tests for cross-sectionally dependent 
panels are used; Bai and Ng (2003) and Pesaran (2007). Second, the existence of a co-inte-
grating relationship among general government final consumption expenditure as percentage 
of GDP and real GDP per capita is investigated in a bi- and multi-variate context. The WRM 
test (Westerlund 2007) are applied bearing in mind that it allows for cross-sectional depend-
ence. Finally, the Fully Modified OLS (FMOLS) estimators developed by Pedroni (2000) and 
the Panel Dynamic OLS (PDOLS) estimator proposed by Mark and Sul (2003) are used in 
order to estimate the long run relationship between the variables considered. All the estima-
tors take into account some degree of cross-section dependence.

4.1.  Unit root test

Narayan et al. (2008) noticed that the unit roots tests have been applied in the majority 
of analysis that test the validity of Wagner’s law since the nineties. The problem that occurs 
in such studies is that they do not consider the problem of cross-sectional dependence. In the 
presence of cross-sectional dependence, the application of the first-generation unit root tests 
results in the size distortions and low power of the test (Strauss and Yigit 2003). Hence, we 
conduct a few cross-sectional dependence tests before applying unit root test on our panel 
data. The results of applied cross-sectional dependence tests show that our data indicate sig-
nificant cross-sectional dependence between the observed countries in the panel data.12 Con-
sequently, in order to test the existence of unit roots we apply some of the second-generation 
panel unit root test that allows for cross-sectional dependence. We apply a dynamic factor 
model such as model proposed by Bai and Ng (2004). Alternative panel unit root tests include 
test proposed by Pesaran (2007) that specifies the cross-sectional dependencies as a common 
factor model. As representatives of two different approaches, tests are ideal for verification 
of the results of each other. Bai and Ng (2004) analysed the following dynamic factor model:

	 	 (2)

They estimate the factor’s stationarity and the idiosyncratic element proposing pool find-
ings from individual ADF tests on the defactored data by mixing p-values:

	 	 (3)
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where  is the p-value of the ADF test on the estimated idiosyncratic shock for cross-sec-
tion i. 

Pesaran (2007) proposed an easier technique found on ADF regression with the lagged 
cross-sectional mean. Its first difference gets the cross-sectional dependence appearing by a sin-
gle factor model. This simple CADF (cross-sectionally augmented Dickey-Fuller) regression is

	 	 (4)

In the case of an existence of serial correlation, the regression should be augmented, as 
shown in the following regression:

	 	 (5)

Pesaran applied the regression for every i, then he averages the t-statistics on the lagged 
value in order to estimate the CIPS statistic

	 	 (6)

4.2.  Panel cointegration test

Before applying panel cointegration test, we conduct a few cross-sectional dependence 
tests as in the case of unit root testing.13 The estimated results show the presence of cross-sec-
tion dependence; hence we apply four error correction based panel cointegration tests devel-
oped by Westerlund (2007) to reveal whether there is a linear combination of government 
consumption expenditure and real GDP per capita in our panel. The test is appropriate for 
application in our model due to the fact that it is developed to cope with cross-sectionally 
dependent data and it allow for a large degree of heterogeneity. Westerlund (2007) suggests 
a structural based test classified as second-generation test that allow for a dependence inside 
and across the cross-sectional units. The null hypothesis of no cointegration is estimated 
through analysis whether the error correction term in a conditional error correction model is 
equal to zero. The alternative hypothesis depends on the specific test. While, the group-mean 
tests (Gt and Ga) examine the alternative hypothesis that at least one unit is cointegrated, 
the panel test (Pt and Pa) have the alternative hypothesis that the panel is cointegrated as a 
whole. Consider the ECM described by equations (7) and (8) in which all variables in levels 
are assumed to be I(1):

	 	 (7)

	 	 (8)
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where Y = lnGCEit/GDPit and X = lnGDPit/Pit, the parameters ,  are the param-
eters of the Error Correction term and provide estimates of the speed of error-correction 
towards the long equilibrium for country i, while μi,t and εi,t are white noise random distur-
bances. We are mainly interested in the long-run behaviour of our model, so the next step is 
to determine the coefficients of the conditional long-run relationships between Y and X when 
the short-run terms are set to zero. The long-run coefficients can be easily derived from the 
following long-run equation, obtained from the reduced form of (7) when the terms repre-
senting short-run changes are ∆Y = ∆X = 0, as follows:

	 	 (9)

In the next step, we decide to introduce the money supply as an additional explanatory var-
iable into the model in order to check these findings. Consider the Error Correction Models de-
scribed by equations (10), (11) and (12) in which all variables in levels are assumed to be I(1):

	 	 (10)

	 	 (11)

	 	 (12)

where, Mit = lnMit, the parameters ,  are the parameters of the Error Correc-
tion term, while μi,t, εi,t and ei,t are white noise random disturbances. The long-run coeffi-
cients can be derived from the following long-run equation, obtained from the reduced form 
of (10) when the terms representing short-run changes are ∆Y = ∆X = ∆M = 0, as follows:

	 	 (13)

4.3.  Panel long-run estimators

In our data, lnGCEit/GDPit and lnMit may become endogenous and also the error terms 
can be serially correlated which would result in the dependence of OLS estimators on nuisance 
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parameters. In order to solve these problems, two estimators namely FMOLS and DOLS can be 
introduced. Phillips and Hansen (1990) proposed a semi parametric correction for the problem 
of long run correlation among cointegrating equation and stochastic regressors innovations, re-
sulting in FMOLS estimators. It is asymptotically unbiased. On the other hand Saikkonen (1992) 
and Stock and Watson (1993) advanced an asymptotically efficient estimator which eliminates 
the feedback in the cointegrating system by augmenting the cointegrating regression with lags 
and leads of independent variables. The resulting estimator is known as DOLS estimator. With 
a view to explain the idea of FMOLS estimator consider the aforementioned fixed effect model:

	 	 (14)

It is assumed that it follows an autoregressive process of the following form:

	 	 (15)

Given that wit = (υit, εit) ~ I(0), the variables are said to be cointegrated for each members 
of the panel with cointegrating vector β. The asymptotic distribution of the OLS estimator is 
condition to the long run covariance matrix of the innovation vector. The FMOLS estimator 
is derived by making endogeneity correction (by modifying variable lnGCEit/GDPit) and the 
serial correlation correction (by modifying long run covariance of innovation vector, wit). 
The resulting final estimator is expressed as follows:

	 	 (16)

The cointegrating regression is augmented by lead and lagged differences of lnGDPit/Pit 
and Mit as independent variables in DOLS framework for controlling endogeneity (by fol-
lowing Saikkonen, 1992). For controlling serial correlation, lead and lagged difference of the 
lnGCEit/GDPit has also been included in the model (by following Stock and Watson, 1993). 
Thus, the estimated regression equation under DOLS framework was as follows:

	 	 (17)

4.4.  Summary of the results

The problem that occurs in the recent studies is that they do not consider the problem 
of cross-sectional dependence. Hence, we conduct a few cross-sectional dependence tests 
before applying unit root test on our panel data. Before all, we examine descriptive statistics, 
estimate a correlation matrix, calculate the IQR for each observed variable and conduct the 
Chaw test to detect potential structural breaks in our panel data (see Appendix B).

The results of all applied cross-sectional dependence tests show that our data indicate 
significant cross-sectional dependence between the observed countries in the panel (see Table 
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B3 in Appendix B). Hence, we apply two test that belong to the group of the second genera-
tion unit root test that allows for cross-sectional dependence: (1) a dynamic factor model by 
Bai and Ng (2004) and (2) an alternative panel unit root test proposed by Pesaran (2003) that 
specifies the cross-sectional dependencies as a common factor model.

Obtained results (see Table 1) show that all variables are nonstationary. Although we can-
not reject the null hypothesis in the levels of all variables, we may reject the null hypothesis 
in the case when we apply the test to their first differences. This fact leaves open the question 
that government consumption expenditure and real GDP per capita could share a long-run 
relationship. According to our results, all observed variables have a panel unit root. Hence, 
the next question is: are the observed variables panel cointegrated?

Table 1
UNIT ROOT TESTS

Variable
CIPS test Bai and Ng

None Const Trend Idiosyncratic Common

ln GCEit/GDPit -1.9715 -1.9667 -2.2249 -2.135218 -2.207594

(0.0100) (0.1000) (0.1000) (0.2217) (0.1913)

∆ ln GCEit/GDPit -2.8762 -2.9386 -3.1982 -4.392280 -4.571902

(0.0100) (0.0100) (0.0100) (0.0001) (0.0001)

ln GDPit/Pit -1.5854 -2.0726 -2.2025 -1.908216 -1.962547

(0.0754) (0.1000) (0.1000) (0.3179) (0.2873)

∆ ln GDPit/Pit -2.8569 -2.8972 -3.0320 -3.566352 -3.707951

(0.0100) (0.0100) (0.0100) (0.0061) (0.0037)

ln Mit -0.7605 -2.3196 -2.4792 -2.081427 -2.118763

(0.1000) (0.0375) (0.0100) (0.2985) (0.2054)

∆ ln Mit -2.3174 -2.6089 -2.9512 -4.114236 -4.198475

(0.0100) (0.0100) (0.0100) (0.0001) (0.0001)

Notes:  CIPS test is based on individual CADF regressions with l = 2 lags of differences. The outcomes are not very 
sensitive to the choice of number of lagged differences l. On the basis of the common unobserved factor assumption 
for the error process, the Pesaran test gives indication of non-stationarity of all observed variables. Numbers in pa-
renthesis are p-values. Entries in the fifth and sixth column represent the results of ADF test for PANIC (2004). The 
approximate p-values for these test are calculated on the basis of MacKinnon (1996). The obtained ADF statistics 
also give indication of non-stationarity of all observed variables. To determine the lag of the ADF test Bai and Ng 

(2002) suggest . We use the BIC3 to estimate the number of common factors as Bryne and Fiess (2010) 

point out, the BIC3 is more robust to cross-sectional correlation.

Before applying panel cointegration tests we conduct a few cross-sectional dependence 
tests as in the case of unit root testing. The estimated results show an existence of cross-sec-
tion dependence (see Table B2 in Appendix B). Therefore, we apply four error-correction–
based panel co-integration tests developed by Westerlund (2007).
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Table 2
WESTERLUND PANEL COINTEGRATION TEST

Constant Constant and trend

Value Z-value p-value
Robust 
p-value

Value Z-value p-value
Robust 
p-value

Cointegration based on Equation (9)

Gt -2.738 -4.221 0.000 0.000 -3.425 -6.447 0.000 0.000

Ga -5.492 -4.276 0.000 0.003 -11.698 -6.251 0.000 0.000

Pt -10.095 -5.093 0.000 0.001 -13.537 -7.108 0.000 0.000

Pa -6.024 -4.817 0.000 0.000 -12.011 -6.365 0.000 0.000

Cointegartion based on Equation (13)

Gt -3.327 -5.782 0.000 0.000 -3.982 -6.197 0.000 0.000

Ga -15.799 -6.009 0.000 0.000 -22.417 -6.154 0.000 0.000

Pt -6.125 -2.093 0.018 0.052 -8.078 -2.821 0.009 0.019

Pa -9.038 -4.115 0.000 0.031 -14.544 -2.906 0.003 0.030

Notes: “a” refers to the estimation of the error correction estimate, while “t” refers to the estimation for the standard 
error of “a”. The group-mean tests are based on weighted sums of the  estimated for individual countries, whereas 
the panel tests are based on an estimate of λk for the panel as a whole. The all test statistics are normally distributed. 
The two tests (Gt and Pt) are computed with the standard errors of  estimated in a standard way, while the other 
statistics (Ga and Pa) are based on Newey and West (1994) standard errors, adjusted for heteroskedasticity and auto-
correlations. We use AIC to determine the optimal lag and lead length. We examine a cointegration with a constant 
and with a constant and trend in  the error correction relation.

Table 3
ESTIMATION OF  COINTEGRATING REGRESSION

FMOLS PDOLS

Pooled Weighted Grouped Pooled Weighted Grouped

ln GCEit/GDPit ~ ln GDPit/Pit

ln GDPit/Pit -0.183609

(0.0000)

-0.207683

(0.0000)

-0.205499

(0.0000)

-0.176880

(0.0000)

-0.186630

(0.0000)

-0.208329

(0.0000)

ln GCEit/GDPit ~ ln GDPit/Pit + ln Mit

ln GDPit/Pit

ln Mit

-0.107343

(0.0045)

-0.075719

(0.0017)

-0.149166

(0.0000)

-0.055707

(0.0004)

-0.144875

(0.0206)

-0.075643

(0.1816)

-0.133726

(0.0000)

-0.054705

(0.0532)

-0.179330

(0.0000)

-0.020552

(0.3990)

-0.153689

(0.0678)

-0.115682

(0.1292)

Notes: DOLS (Pooled) and FMOLS (Pooled) estimation coefficient of covariance was computed using sandwich 
method and in DOLS (Grouped) estimation individual heteroscedasticity and autocorrelation consistent standard 
errors and covariances were used. Automatic leads and lags specification is based on SIC criterion. Number in the 
parenthesis indicate p-value.
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We use bivariate cointegration tests in order to test the relationship between government 
final consumption expenditure and GDP. Afterwards, we introduce the money supply as an 
additional explanatory variable into the model. Obtained results (see Table 2) indicate that 
the null hypothesis of no cointegration is rejected at any meaningful significant level by 
the simple and by the robust p-values. Using Westerlund (2007) cointegration tests to the 
sixteen economies in transition, we may draw a conclusion that the cointegration between 
government final consumption expenditure and real GDP per capita exists, even in the case 
when the money supply is added in the model. In other words, by an inclusion of additional 
variable co-integration between the observed variables remains unchanged. As a robustness 
checks, we compare the results of Westerlund cointegration tests with those by Pedroni and 
Kao’s tests.14 The results of Pedroni and Kao’s tests confirm the obtained results (see Ap-
pendix B).

Finally, in order to estimate the long-run relationship between government final con-
sumption expenditure and real GDP per capita, we apply the FMOLS and PDOLS. Accord-
ing to our results (see Table 3), real GDP per capita has a significant impact on government 
final consumption expenditure, but the sign of coefficient is not in accordance with Wagner’s 
Law. Wagner asserted that throughout the economic development the public activities would 
increase at a rate higher than that of national income. By analysing panel data of sixteen 
transition economies, we find a completely different relationship. In these economies, gov-
ernment final consumption expenditure would decrease at a rate lower than the growth rate 
of real GDP per capita. Instead of estimating the coefficient greater than one and positive, 
our estimated coefficient is less than one and negative. However, we have to agree with the 
Wagners’ claim that the government expenditure is an endogenous factor of an increase in na-
tional income. The results also show that an inclusion of additional variable (money supply) 
has no implication on the obtained results.

4.5.  Further examination

Bearing in mind that some of transition economies in our panel are now classified as 
developed ones, we introduce dummy variables assuming that results can be different among 
different type of development stages. The dummy variables take the value 1 in the case when 
a country is classified as developed or the value 0 otherwise.

In order to test the cointegration between government final consumption expenditure and 
GDP we apply a LM-based panel cointegration test developed by Westerlund and Edgerton 
(2008). We choose this test taking into account that the test considers both structural breaks 
and cross-section dependence. Based on LMϕ(i) and LMτ(i) Westerlund and Edgerton (2008) 
propose the two panel LM-based test statistics for the null of no cointegration as

	 	 (18)

In consideration of the asymptotic properties of on LMϕ(i) and LMτ(i) Westerlund and 
Edgerton (2008) obtain the following normalised test statistics
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	 	 (19)

	 (20)	

Table 4
PANEL COINTEGRATION TEST RESULTS WITH STRUCTURAL 

BREAKS AND CROSS-SECTION DEPENDENCE

Model Z (N)ϕ Z (N)τ
No break -4.28*** -1.52**

Mean Shift -2.45** -1.46**

Regime Shift -2.08** -1.72**

Notes: The L-M based test statistics Zϕ(N) and Zτ(N) are normal distributed. 
The number of common factors is determined by means of the information cri-
terion proposed by Bai and Ng (2004) and the maximum is set to 5. *, ** and *** 
indicate significance at the 10%, 5% and 1% levels, respectively.

Both test statistics Zϕ(N) and Zτ(N) of Westerlund and edgerton (2008) reveal evidence 
in favour of a long-run relationship between government final consumption expenditure and 
real GDP per capita when allowing for breaks in the level and the slope of this relationship. 
We may conclude that the introduction of dummy variables do not change the relationship 
beteen observed variables.

Table 5
ESTIMATION OF COINTEGRATION REGRESSION

FMOLS PDOLS
Pooled Weighted Grouped Pooled Weighted Grouped

ln GCEit/GDPit ~ ln GDPit/Pit + Dit

ln GDPit/Pit -0.193524 -0.212461 -0.209774 -0.181523 -0.186632 -0.213569
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Dit -0.054173 -0.091517 -0.081268 -0.105323 -0.050106 -0.100953
(0.0000) (0.0000) (0.1146) (0.0915) (0.0079) (0.0801)

ln GCEit/GDPit ~ ln GDPit/Pit + ln Mit + Dit

ln GDPit/Pit -0.120416 -0.162475 -0.193341 -0.101588 -0.190422 -0.161143
(0.0032) (0.0007) (0.000) (0.0047) (0.0000) (0.0000)

ln Mit -0.095214 -0.061689 -0.082847 -0.077524 -0.035215 -0.138546
(0.0103) (0.0098) (0.1012) (0.0663) (0.2016) (0.1057)

Dit -0.040184 -0.102561 -0.079455 -0.096858 -0.100216 -0.094261
(0.2065) (0.0623) (0.1201) (0.1174) (0.0108) (0.0728)

Notes: DOLS (Pooled) and FMOLS (Pooled) estimation coefficient of covariance was computed using sandwich 
method and in DOLS (Grouped) estimation individual heteroscedasticity and autocorrelation consistent standard 
errors and covariances were used. Automatic leads and lags specification are based on SIC criterion. Number in the 
parenthesis indicate p-value.
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The FMOLS and PDOLS models (see Table 5) show that real GDP per capita has a sig-
nificant impact on government final consumption expenditure. Once again, the sign of coef-
ficient does not comply with Wagner’s law and an inclusion of additional variables (dummy 
and money supply) has no implication on the obtained results.

5.  Conclusion

There are only a few studies that test the validity of Wagner’s law in transition econo-
mies. One of the possible explanations may be an imposed obligation for transition econo-
mies to redefine the role of the government in order to reduce its influence on the economy. 
We may say that observed economies followed a more political vision that claims for non-in-
tervention. Since they are former socialist countries, transition economies have inherited a 
high level of public expenditure which raises the question of sustainable level and efficiency 
of public expenditure. Although we reduce the measurement of government size to final 
government consumption expenditure, our findings show that government final consumption 
expenditure has been decreasing at a rate lower than the rate of growth of real GDP per capita 
in the observed economies in transition. Namely, GDP per capita has a significant impact on 
the government final consumption expenditure, but the sign of coefficient is not in accord-
ance with Wagner’s Law.

Our assumption that the transition economies are suitable for testing the validity of Wag-
ner’s law in the present days arises from the fact that these economies have been experienced 
the real GDP per capita growth since the nineties. However, along with the continued eco-
nomic growth, transition economies have been faced with a budget deficit. It is normally 
expected that as economic development progresses, the budget deficit ratio would increase 
in the case of developing countries since government revenue increases less in proportion to 
the expenditure (Murthy 1994). Reducing the budget deficit by the increase in taxes, further 
reduces the investment and the only solution may be to reduce public expenditure. This fact 
might be one of the possible explanations of the obtained results.

Gurgul et al. (2012) did not confirm the validity of the Wagner’s law in Poland, covering 
the period from 2000 to 2008. Dolenc (2009) showed that the new political orientation would 
not notably affect the trends in government finances in Slovenia (the Wagner’s law holds for 
Slovenia in the period 1992-2007). We draw a completely different conclusion analysing the 
panel of sixteen economies in transition. However, in the 1990s Slovenia have experienced a 
lower level of government consumption expenditure15 than the most of other observed coun-
tries and maintain the same level to this day.

Bearing in mind that some of transition economies in our panel are now classified as 
developed ones, we introduce dummy variables assuming that results can be different among 
different type of development stages. However, our findings show that an inclusion of dummy 
variables has no implication on the obtained results. All the economies in our panel are the 
former socialist states that may lead to conclusion that our results are extremely influenced by 
historical contexts rather than the development stage of obtained economies.
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Another explanation may be the fact that Wagner’s law originates from the late 19th 
century. A century from which the circumstances has changed. Thus, confirming the validity 
of Wagner’s law for transition economies in the present days looks somewhat unrealistic. 
We failed in our attempt to generalise Wagner’s law on transition economies. However, our 
finding may indicate that observed economies in transition are on the right way to achieve the 
underlying legal and institutional reforms and/or confirm the common belief that the Wag-
ner’s law is not applicable to transition economies. Economic and political changes as well 
as the specific circumstances in observed economies in transition lead to the conclusion that 
Wagner’s law does not give a good explanation for government expenditure pattern. How-
ever, the government expenditure is an endogenous factor of an increase in national income.

In order to obtain relevant results, we take into account an influence of omitted variables 
on testing the validity of Wagner’s law in the transition economies. Taking into account that 
Sims (1972, 1980) and Stock and Watson (1989) showed that money has an important im-
pact on output fluctuations, Chow et al. (2002) considered a money supply as a variable that 
should be included when examining the validity of Wagner’s law. He confirmed his claim. 
However, our findings show that an inclusion of a money supply has no implication on the 
obtained results.

For further research, we recommend an inclusion of the budget deficit into the model 
because its reduction may be one possible explanation of declining public spending in the 
observed countries, and it is not contradictory to the spirit of the law.

We consider reasonable criticism that the possible inclusion of investment components 
may contributes more valid results, while, in our opinion, the inclusion of transfers overstates 
the size of the public sector. This fact also should be recommended for further research.

The authors (Hutter 1982; Corado and Solari 2010) mostly agree that interpretation of 
Wagner’s law requires a multidisciplinary approach. We pay only attention to economic in-
terpretation of Wagner’s law, which is certainly one of the limitations of this study as well as 
the fact that we consider the government as a fiscal entity.
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Appendix B

All observed variables seem to have a normal distribution, taking into account that mean 
and median values are similar for each series, the all estimated values of skewness are near 0, 
and all the estimated values of kurtosis are near 3. We calculate the IQR (interquartile range) 
for each observed variable in order to reveal potential severe outliers. The interquartile range 
rule shows absence of outliers for any of observed variables.

Table B1
DESCRIPTIVE STATISTICS

Variable Mean Median SD Skewness Kurtosis IQR Range

ln GCEit/GDPit 2.537471 2.621763 0.384339 -0.401038 3.970561 0.391534 2.278204

ln GDPit/Pit 8.917744 8.941642 0.689848 -0.610955 3.620188 1.064999 3.757095

ln Mit 3.674274 3.819799 0.536050 -0.842802 3.359609 0.583239 2.161779

Source:  Author’s calculation from World Bank database.

In order to detect the structural breaks in our panel data, we first plot the graph of the all ob-
served variables. Then we conduct an exogenous detection using the Chow test for any known 
break dates we noticed on the graph as potential break point. None of the estimated F-statistics 
is statistically significant. Hence, we may not reject the null hypothesis of no break points.

Table B2
CHOW TEST

Structural break test
ln GCEit/GDPit F-statistics Probability ln Mit F-statistics Probability

	 I	– 1994 3.521894 0.162477 	 V	– 1999 3.072141 0.196578

	 V	– 1999 1.624158 0.924785 	 VI	– 2004 1.008532 0.931401

	 X	– 2002 2.175242 0.824562 	 XII	– 2004 1.529616 0.876252

	 XI	– 1991 2.882451 0.265446

Source:  Author’s calculation from World Bank database.

In order to detect the potential correlation among the observed variables, we evaluate a 
correlation matrix. As can be seen from Table B3 none of the estimated correlation coeffi-
cients exceeds 0.5. According to these findings we may draw the conclusion that the observed 
variables in our panel are not correlated.

Table B3
CORRELATION MATRIX

ln GCEit/GDPit ln GDPit/Pit ln Mit
ln GCEit/GDPit 1.000000 0.372374 -0.150183

ln GDPit/Pit 0.372374 1.000000 0.465306

ln Mit -0.150183 0.465306 1.000000

Source:  Author’s calculation from World Bank database.
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When N is small and T is sufficiently large the cross-sectional dependence can be esti-
mated employing the SURE framework. In the SURE framework Breusch and Pagan (1980) 
suggested a Lagrange Multiplier (LM) statistic valid in heterogeneous panel for fixed N as 
T→∞. H0 is that all pair-wise correlations are zero and is defined by following equation:

	 	 (B.1)

Under H0, LM is asymptotically distributed as chi-squared with N(N – 1)/2 degrees of 
freedom.  is the estimate of the pair-wise correlation of the residuals (u)

	 	 (B.2)

Pesaran (2004) proposed the test of error cross-section dependence appropriate to a spec-
trum of panel models based on an average of pairwise correlation coefficients of OLS resid-
uals from the individual regressions in the panel:

	 	 (B.3)

where  with eit denoting the OLS residuals.16

Table B4 reports the empirical realisations of Kao’s and Pedroni’s panel cointegration 
tests. With the exception of the group ρ-statistic and panel υ-Statistic in the case with trend all 
of the test statistics result in the rejection of the null hypothesis of no cointegration.

Table B4
CROSS-SECTIONAL DEPENDENCE TEST

Variable Test Statistic Probability

ln GCEit/GDPit Breusch-Pagan LM 539.0351 0.0000

Pesaran CD 12.5439 0.0000

ln GDPit/Pit Breusch-Pagan LM 297.4401 0.0000

Pesaran CD 5.4464 0.0000

ln Mit Breusch-Pagan LM 235.4598 0.0000

Pesaran CD 6.3556 0.0000

ln GCEit/GDPit ~ ln GDPit/Pit Breusch-Pagan LM 598.4701 2.2e-16

Pesaran CD 5.0375 2.2e-16

ln GCEit/GDPit ~ ln GDPit/Pit + ln Mit Breusch-Pagan LM 593.28 2.2e-16

Pesaran CD 4.2455 0.0000

Source:  Author’s calculation from World Bank database.
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Table B5
PANEL COINTEGRATION TEST RESULTS

Pedroni’s panel cointegration test results
without trend with trend

Test statistics Values Test statistics Values

Panel υ-Statistic 3.202535*** Panel υ-Statistic 1.111576

Panel ρ-Statistic -4.629232*** Panel ρ-Statistic -2.776373**

Panel PP-statistic -7.047688*** Panel PP-statistic -6.018434***

Panel ADF-Statistic -3.905104** Panel ADF-Statistic -2.342793*

Group ρ-Statistic -0.675491 Group ρ-Statistic 0.926099

Group PP-Statistic -2.725555* Group PP-Statistic -2.225184*

Group ADF-Statistic -2.903919*** Group ADF-Statistic -2.117476*

Kao’s panel cointegration test results

ADF-Statistic -6.393385***

Note:  The null hypothesis is that the variables are not cointegrated. Under the null hypothesis, all 
statistics are distributed as standard normal distributions. The finite sample distribution for seven 
statistics has been tabulated in Pedroni (2004). *, ** and *** indicate that estimated parameters are 
significant at the 10%, 5% and 1% levels, respectively.
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Notes

1.	 Contrary to that, Keynes saw public expenditure as an exogenous factor that should be used as a policy instru-
ment to affect growth.

2.	 Jaén-García (2018) used the public employment as a measure of public spending, which is in accordance with 
recommendations by Peacock and Scott (2000).

3.	 Other factors include: (1) the quality and quantity of data; (2) test procedure and the observed period; (3) the 
chosen level of temporal aggregation; and (4) focus on short-run dynamics.

4.	 It is consistent with Keynesian theory.

5.	 Considering that in an incipient stage of development public expenditure should be determined by an aggregate 
income.

6.	 Sims (1972) find the causality from money to income using the postwar U.S. data. Sims (1980) compared the 
interwar and postwar business cycles. According to his findings, the money stock emerges as firmly causally 
prior, in both periods and accounts for a substantial fraction of variance in production in both periods. Stock 
and Watson (1989) innovations in Ml have statistically significant marginal predictive value for industrial 
production, both in a bivariate model and in a multivariate setting including a price index and an interest 
rate.

7.	 Derived from Feenstra et al. (2015).

8.	 Ram (1987) claimed that the cross-section studies based on conventional data are not comparable over time and 
across countries because of non-trade services that constitute a great part of government expenditure. Govern-
ment share in GDP expressed in a conventional data can seem to grow with economic development because of 
the growth of the relative prices of government goods and services.

9.	 Albania, Bosnia and Herzegovina, Bulgaria, Czech Republic, Croatia, Estonia, Hungary, Latvia, Lithuania, 
Macedonia FYR, Monenegro, Poland, Romania, Serbia , Slovak Republic and Slovenia. The transition process 
is completed for the countries that joined the EU. These countries are classified as developed ones since then.

10.	 GDP figures are in the real terms (constant 2010US$) in order to capture the effect of population growth and 
remove the differences in price levels between countries.

11.	 However, the estimated F = 4.5656 (p-value = 5.504e-08) means that we can reject null hypothesis regarding 
homogeneous slope coefficients. This finding is in accordance with our assumption that the cross-section de-
pendence may occur in the observed panel.

12.	 The results are available in Appendix B.  

13.	 The results are available in Appendix B.

14.	 Following the comments of an anonymous reviewer.

15.	 Government consumption expenditure has been corrected the government share in GDP by the relative price of 
government expenditure.

16.	 Monte Carlo experiments show that the standard Breusch-Pagan LM test performs badly for N > T panels, 
whereas Pesaran’s CD test performs well even for small T and large N.
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Resumen

Este trabajo contrasta la validez de la ley de Wagner en los países en transición utilizando estimadores 
de panel no estacionarios. Se realiza un análisis de cointegración entre el gasto de consumo final del 
gobierno y el PIB para, posteriormente, introducir la oferta monetaria como una variable explicativa 
adicional. También se estima un panel dinámico (DOLS) que analiza las relaciones de largo plazo entre 
las variables. Los resultados indican que el gasto del gobierno es un factor endógeno para el aumento 
de la renta nacional. No obstante, en las economías en transición se produce una reducción de la acti-
vidad pública con el crecimiento económico, incluso cuando se añade la variable de oferta monetaria.

Palabras clave:  Ley de Wagner, gasto público, análisis de cointegración.

Clasificación JEL:  C22, C23, E60, E62, H50, H53.
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