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Abstract. Fiscal policy influences economic conditions through public spending and taxes, gen-
erating positive or negative impulses, both on short and long term. The present research focuses 
on analysing the effects of the discretionary changes in the fiscal policy in seven post-communist 
countries of the European Union during the period 2000–2018. The autoregressive distributed lag 
model (ARDL) has been applied in order to obtain the convergence rates to equilibrium with a 
clear analysis of the periods needed to achieve the long-run fiscal sustainability. Also, the error 
correction vector model (VECM), which is based on the autoregressive vector (VAR) model, has 
been used in the second part of the analysis focusing on the Cholesky factorization of innovations. 
Impulse-response functions aiming to estimate the response of government expenditures to the 
shock produced by three macroeconomic variables have been identified.

Keywords: fiscal policy, business environment, autoregressive distributed lag model, macroeco-
nomic variables, impulse response function, convergence rates.

JEL Classification: E62, E63 C32, H30.

Introduction 

Fiscal policy is an important component of macroeconomic policy. The state can use the 
tools that it provides to restore economic balance, along with government spending. At the 
macroeconomic level, it must be anchored in the reality of the business environment, any 
faulty decision causing negative impulses on the economy, being a source of uncertainty for 
firms for several reasons (Anzuini et al., 2020). Fiscal policy must be correlated with the eco-
nomic cycle, because economic activity cannot be linear. According to the Keynesian theory, 
the application of countercyclical fiscal policies is a measure that can have beneficial effects 
on the whole economy during periods of recession, and contributing to the stabilization 
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of output in the business cycle (O’Sullivan & Sheffrin, 2003), government expenditure and 
taxes being useful tools to stimulate the economic activity (Munir & Riaz, 2019). Thus, the 
government should intervene in recessions and depressions through monetary and fiscal 
policy (Blinder, 2017). From the perspective of the Austrian School of Economics, fiscal 
policy has no impact on the economic cycle and government intervention can exacerbate 
economic distortions. However, regardless of the arguments of a current or another, most 
of economists believe that tax reduction has a positive influence on economy (Ferede & 
Dahlby, 2016; Arnold et al., 2011). This study is based on the hypothesis that government 
expenditure plays a strategic role in implementing fiscal policy and ensuring long-run fis-
cal sustainability. The sustainability is ensured insofar as the economic environment is not 
affected by the fiscal policy measures. The research was conducted based on the analysis of 
data from seven countries (Bulgaria, Czech Republic, Estonia, Hungary, Latvia, Poland and 
Romania), selected according to geographical criteria and the recent common historical past 
(former communist countries), which have undergone institutional reforms during the tran-
sition from the communist regime to the market economy and have common features that 
provide the opportunity to analyse the determinants with positive or negative effects on the 
economic environment. In the context of the specified aspects, this paper aims to identify 
the convergence rates to equilibrium using the ARDL model, as well as the gross domestic 
product (GDP), tax revenues and public debt shocks on the government expenditure by 
building the VECM model, based on the Cholesky decomposition. The model was built using 
quarterly data, as it provides a better opportunity to identify the government expenditure 
responses to the change with a standard deviation of the exogenous variables shock. Within 
the present study we will consider two hypotheses that represent the starting point of this 
empirical analysis. According to the first hypothesis, government spending plays a strategic 
role in the implementation of fiscal policy and on the insurance of long-term fiscal sustain-
ability. The second hypothesis is closely correlated with the first, because the application of 
fiscal policy in Eastern European countries does not have an ameliorating effect on fiscal 
shocks and, implicitly, government spending as a tool in economic balancing, cannot have 
satisfactory results.  In support of these hypotheses or in their rejection, scientific testing 
methods will be applied that will help to establish the final conclusions and representation 
of the particularities of the fiscal policies applied in the specific geopolitical context for the 
analysed countries. Using a data set for the period 2000–2018, was made not only an estima-
tion of the elasticity of long-term government spending and convergence rates at equilibrium, 
but also an estimate of the impulse-response functions thus highlighting the shocks exercised 
by the exogenous variables analysed on the government expenditure, taking into account the 
interactions between the data series. 

In this context, the rest of the paper is further structured as follows: Section 1 Review 
of the literature, which performs a brief critical approach of the existing studies in the field 
of the approached issue; Section 2 Research Methodology; Section 3 Empirical results and 
discussions, obtained by processing the collected data and their interpretation. Finally, 
the conclusions drawn from the conducted study, placed in the context of the existing 
literature, as well as the limits of the research and future directions to be explored have 
been systematized.
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1. Review of literature

The applied tax policy has always generated controversy, the effects it produces on the busi-
ness environment being different, in accordance with the economic background. The fiscal 
measures have long-run effects depending on the moment and circumstances of adoption. 
A realistic hypothesis is invoked by Downs (1957) who noted that parties in power “formu-
lated policies in order to win the election instead of winning elections to formulate policies”, 
drawing the attention to the fact that there is the possibility of adopting beneficial measures 
for a state only that they are conditioned by those they are governed by. Various studies have 
shown a correlation between economic development and indicators related to the govern-
ment revenue and government expenditure, more precisely the fiscal and budgetary policy, 
fiscal multipliers being considered the determinants of the GDP (Romer, 2011). An analysis 
of the impulse-response functions using the VAR method was conducted by Perotti (2004) 
which studied the effects of fiscal policy on GDP, inflation and interest rates in five OECD 
countries. Afonso and Sousa (2009) investigated the macroeconomic effects of the fiscal 
policy using the Structural Vector Bayesian Autoregressive model, demonstrating that the 
shock of government spending has a low effect on the GDP while Peren Arin et al. (2019) 
identify a robust positive effect of productive spending on economic growth. 

Also, other study for the Eurozone countries in the period 2000–2016 (Afonso & Leal, 
2019), showed that the government expenditure had a positive effect on output while the tax 
multipliers presented negative signs. Mirdala (2009) investigates the fiscal policy shocks by 
estimating VAR in six emerging countries from 2000 to 2008. The results were contradic-
tory, because the fiscal policies applied in different countries to mitigate the negative effects 
generated by the 2008 economic crisis, have determined a weak correlation between the 
shocks produced by the fiscal policy and the economic variables (Boiciuc, 2015). Jordà and 
Taylor (2015) stated that, after a global financial crisis, a controversial race of fiscal auster-
ity followed in many countries, pointing out that it is always a blow to economic growth. 
Salto (2016) sought to identify the best fiscal policies in an environment affected by the 
economic crisis. Akerlof et al. (2014) considered that only way to combat the effects of the 
economic crisis is to revolutionize the defective macroeconomic policies.  Other studies 
have attempted to identify whether the fiscal policy response function is still an important 
element after the Great Recession (Golinelli et al., 2018). Pontus (2016) and Stockhammer 
et al. (2016) analysed the size of the fiscal multipliers in different states. The effects of fiscal 
policies were also analysedon a meta-regression basis by Gechert (2015) and Heinemann 
et al. (2018). Tabellini (2016) considers that countries should give up to the sovereignty over 
a part of their tax revenues and transfer them to the euro area. Other different studies show 
the implications of institutions for coordinating fiscal policies at national level (Ban, 2014; 
Bodea & Higashijima, 2017). Teles and Mussolini (2014), Bhandari et al. (2017) and Leeper 
(2017) referred to a number of macroeconomic indicators which must be taken into account 
in order to analyse their response to fiscal policies. Cordes et al. (2015) assert that a better 
management of government expenditure may be possible based on the existence of a public 
financial management. The results of a study show a cumulative, slightly positive effect on 
the GDP of Germany in the years of recession, while fiscal measures were more or less neu-
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tral in euro area (Gadatsch et al., 2016). The Cointegrated Vector Autoregressive model was 
also used to highlight the relationship between aid and internal fiscal aggregates, with fiscal 
reforms having positive effects on expenditure management (Bwire et  al., 2017). Critical 
approaches related to the Keynesian theory of the fiscal policy application are found in the 
works of Palley (2015) and Johannsen (2014). Other aspects that capture the variation of the 
different economic indicators in response to the policies for the economic development of a 
state were analysed by Mertens and Ravn (2014) and Bova et al. (2014).

2. The research methodology

The fiscal policy applied by the government can have both positive and negative effects on the 
individuals and businesses. Thus, in accordance with Perotti R. (2004), based on the paper 
of Blanchard and Perotti (1999),  who stated that “government spending shocks as having a 
positive effect on output, and positive tax shocks as having a negative effect”, this paper analy-
ses the effects of exogenous variables on government expenditure. The application of mixed 
research methods represents an approach of the present study that combines and associates 
both quantitative and qualitative forms. The paper involves the use of both approaches in 
tandem so that the ability of the analysis to present a clear picture of the study is as strong 
as possible (Creswell & Plano Clark, 2017).

2.1. The autoregressive distributed lag model (ARDL)

The autoregressive distributed lag model (ARDL) was applied to evaluate the effects of short-
run fiscal policy on long-run fiscal sustainability. The first step in performing the analysis 
involves testing the unit roots of the time series. The Augmented Dikey-Fuller (ADF) test 
was used to verify stationarity and the Phillips-Perron test as an extension, to confirm the 
hypotheses, the information being found in Table 1. Thus, the stochastic process will take 
the following form:

 1t t ty y −= φ + ε , (1)

where: 1φ ≤  and ε  reprezent the white noise, and iy  time series. The condition for which 
the time series iy  can be stationary is as 1.φ ≤  If 1,φ =  the time series has a unit root, 
which implies an absence of stationarity. 

Taking into account the aspects identified by Hamilton (1994), the ADF test involves 
estimating the following equation by applying the first difference:

 
( ) ( )1

1
,

p

t t t j t j t
j

y y y− −
=

∆ = φ + φ ∆ + ε∑ ; 1t = , (2)

where: ∆  is the difference operator, t  is the time trend, p  measures the lag length of the 
dependent variable ty∆  and φ  represents the parameters to be estimated. Following the 
implementation of the stochastic process, the time series will become stationary by rejecting 
the alternative hypothesis according to which the variable has a unit root and accepting the 
alternative hypothesis.
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The research methodology used is the autoregressive distributed lag model. ARDL (p, q) 
is the regression of the least squares where p represents the lags of the dependent variable and 
q the independent variables. This model was also applied in the papers written by Aderemi 
et al. (2019), Özer and Karagöl (2018) as it allows the use of stationary time series at level 
I(0), first difference I(1), as well as in a mix between the two. In the present study, some 
models imposed the use of time series in the first difference, and some a mix between I (0) 
and I (1). Considering the general ARDL model proposed by Pesaran and Shin (1998), it can 
be found in the following form:

 

1
*'

0 1 1
1 0

,
p q

t i t t i t i t
i i

y t y x x
−

− −
= =

= α +α + φ +β + β ∆′ + µ∑ ∑  (3)

where: 0 1 1 1, , ,  , qa a −β β β  and iφ  are the short-run parameters of the least square regression, 
and tµ  is the error term.

 1 1 2 2 ,t t t n t n tx P x P x P x− − −∆ = ∆ + ∆ +…+ ∆ + ε , (4)

where: tx  are k – dimensional variables I(1) that are not cointegrated, tε  are uncorrelated 
serial disturbances with zero mean and constant variance – covariance, and iP  are coefficient 
matrix (k × k) so that the process of the autoregressive vector is stable in tx∆ . Moreover, this 

model requires that the roots of the expression 
1

1 0
p

i
i

i
z

=

− φ =∑  to lie outside the unit circle and 

that there is only one long-run stable link between ty  and tx .
We consider the following four variables: government expenditure tg , GDP (value of 

production) tx , tax revenues (total tax receipts and social contributions) tt , government 
debt tπ . The dependent variable of the distributed lags will be predicted by the independent 
variables of the distributed lags by the following function:

 ,ln ln ln ln lnt t i t i t i t i tg g x t− − − −= ∆ + ∆ + ∆ + ∆ π +µ  (5)

where: ∆  represents the first difference, ln natural logarithm and tµ  the error term. Gonzalo 
(1994) identified alternative methods of estimating the long-run equilibrium relationship. 
The mathematical representation of the estimated long-run relationship within the ARDL 
model can be written as follows:

 
0 1 1 2 3 4

11 1 1

 ,ln ln ln ln ln
k k kk

t t t i t i t i t
ii i i

g g x t− − − −
== = =

= α + β ∆ + β ∆ + β ∆ + β ∆ π +µ∑ ∑ ∑∑   (6)

where: iβ  represents the long-run relationship between model variables based on an optimal 
maximum number of lags indicated by the selection criteria. Next, the short-run relationship 
required to identify the rate of convergence to equilibrium will be estimated, receiving the 
following form:

 1 1 2 3 4 1
1 1 1 1

,ln ln ln ln ln
k k k k

t t i t i t i t i t t
i i i i

g g x t ECT− − − − −
= = = =

= α + ϕ ∆ + ϕ ∆ + ϕ ∆ + ϕ ∆ π +Ω +µ∑ ∑ ∑ ∑  (7)
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where: 1α  is constant, the symbols 1 4ϕ …ϕ  represent the short-run relationship between 
the variables, 1tECT −  is the error correction term that measures the speed of adjustment to 
equilibrium and tµ  represents the white noise. Thus, the long-run elasticity of government 
expenditure and rates of convergence to equilibrium can be estimated and evaluated by ap-
plying the ARDL model.

2.2. The analysis of the VAR process

Since this research is based on mixed methods of analysis, the autoregressive vector model is 
used as an extension to demonstrate its robustness. This model is used in multivariate time 
series analysis and can be applied when all the reference variables are stationary. Suppose we 
consider the four exogenous variables, the mathematical representation of the VAR model 
can be written as follows:

 1 1 1 1 1 1 1 1 1t t t t t tg v A g A t A x A− − − −= + + + + π + ε ; (8)

 2 2 1 2 1 2 1 2 1 ;t t t t t tt v A g A t A x A− − − −= + + + + π + ε  (9)

 3 3 1 3 1 3 1 3 1 ;t t t t t tx v A g A t A x A− − − −= + + + + π + ε  (10)

 4 4 1 4 1 4 1 4 1t t t t t tv A g A t A x A− − − −π = + + + + π + ε . (11)

To extrapolate the above representations, the VAR model will take the following form:

 
0

1

p

t i t i t
i

A y v A y −
=

= + + ε∑ , (12)

where: 0A  represents the contemporaneous invertible matrix of the present model; the vector 
 ty capitalizes all the variables in the model at a time t , more precisely        t t t t ty g t x≡ π   , 

and v  is the intercept vector; iA  ( )1, 2, , i p= …  represents the coefficient matrices   k k× , p  
is the lag length and tε  the vector of structural shocks.

The reduced form corresponding to Eq. (8) is determined by multiplying both sides of 
this with the inverse matrix 1

0A− , as follows:

 1
  

p

t i t i t
i

y v B y u−
=

= + +∑ , (13)

where: 1
0i iB A A−=  and 1

0t tu A−= ε , thus, we will define ( ) t tB L y u=  which is a matrix of 
L  lag length L ( )i

t t iL y y −= , intended to capture the dynamics of the system. If the num-
ber of lags is unknown, it can be determined by studying the adjusted R-squared indicator 
of each equation. In addition, this matrix allows studying the incidence of a shock on the 
progress of the dependent variable, expressing the impulse-response functions of the shocks 
to the elements of ty . It is necessary to accept the probability that ty  satisfies the condition 
identified by Cavaliere et al. (2012) whereby this vector is cointegrated with r  cointegration 
relations, whereas I (1, r). However, the existence of a cointegration relationship implies the 
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combination of the VAR model with the error correction model, which becomes the vector 
error correction model (VECM). Moreover, the derived model implies the use of stationary 
variables at the same level. The panel vector error correction model applied to the seven 
countries in the analysis, as well as the vector error correction model applied to Romania, 
will allow the estimation of the impulse-response functions in order to identify the shocks 
that the exogenous variables produce on government expenditure. These kinds of “panel” 
econometric models allow the study of both time series and cross-sectional data. The analysis 
of the multidimensional time series will make it possible to identify a correlation between 
the variables of interest. 

In order to evaluate the effects of fiscal policy, shocks at the level of the selected countries 
were identified. Therefore, to specify the equation of the effect of the fiscal policies, we will 
start with a simple linear function, as follows:

 ( )y f X= ,  (14)

where: y  is represented by government expenditure, and X  by total variables of the model 
(TVM). The construction of the model starts by assuming that the variables are associated 
with a possible mathematical form, which represents the relationship between government 
expenditure and the total variables of the model, receiving the following form:

 0 ·ti ty TVM= τ + τ . (15)

In this equation 0τ >  and 0τ  is the free term of the linear function.
Equation (14) can be expressed as a simple linear equation model, as follows:

 0 1 2 3 3· · · ·ti t t t t ty g x t= τ + τ + τ + τ + τ π + ε ,  (16)

where: tε  is the residual term (white noise).
Equation (15) is the basic model for analysing the effects of exogenous variables on gov-

ernment expenditure. Further on, the analysis process involves identifying the time series 
cointegration relationships. This is based on the arguments made by Engle and Granger 
(1987) in which cointegration involves estimating the long-run equilibrium of non-stationary 
time series with infinite variance, assuming that its deviation from equilibrium is station-
ary with finite variance. Specifically, the existence of cointegration can only be validated if 
the time series used in an econometric model become stationary after the first difference 
is applied, but a specific linear combination of them is at stationary level. The inclusion of 
the cointegration analysis in the vector autoregressive models was performed by Johansen 
(1988, 1991), demonstrating that it can be tested in the form of a hypothesis in the vector 
error correction model.

 1 1 1 2 1 3 1 4 1 4 1 ,            yt t t t t t tv y g x t− − − − − − +∆ = + αβ + Γ ∆ +Γ ∆ +Γ ∆ +Γ π + ε′ ∆  (17)

where: ∆  is the difference operator, v  is the intercept vector, α  is the adjustment matrix 
  k r×  and β  is the matrix containing the long-run parameters   k r× , more precisely the linear 

cointegration relations r . The matrix with the order coefficients  k k×  is found in the equa-
tion in the form iΓ , where 1, 2, 1i p= … − .
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The reduced form of the VECM model can be identified as follows:

 

1

0 1 1
1

p

t t i t t
i

y v y y
−

− −
=

Γ ∆ = +Π + Γ ∆ + ε∑ . (18)

Equations  (16) and (17) synthesize the inter-temporal relationships between the vari-
ables of the model, being difficult to identify them only on the basis of the coefficients of 
the equations. Applying the impulse-response functions will make it possible to represent 
the response of the endogenous variable to the shock produced by the exogenous variables. 
Usman et al. (2017) and Benkwitz et al. (2001) exemplify the mathematical estimation of 
the impulse-response function in the VECM model, which is also applied in the case of the 
present analysis, due to the existence of cointegration relationships. Thus, the Eqs (12) and 
(17) are the basis of the application of the impulse-response function, which can be found 
in the following form:

 ( ) ( ), , 0 1 , 0 1 1, , , , , , , , gy t gy t p gy t pA A A −φ = φ … = φ α β Γ Γ … Γ . (19)

The variable response g  to a shock produced by the variables capitalized by y  over a 
period of time t  is represented by ,gy tφ , and 0 1 1, , , , , p−α β Γ Γ … Γ  define the matrices pa-
rameters of the VECM model.

3. Empirical results and discussions

Within the present study, the ARDL and panel VECM methods were applied, taking 
into account four variables aiming to create an overview with regard to fiscal sustain-
ability in seven post-communist countries from Eastern Europe. In order to analyse the 
effects of fiscal policy, the quarterly time series of government expenditure (GE), GDP, 
tax revenue (GR) and government debt (GD), from 2000:1–2018:4, were used. The total 
number of observations for each data series is 76. Due to the influence of the specific 
seasonality of government debt, the adjustment procedure was applied using TRAMO-
SEATS. All variables are expressed in real terms using the GDP deflator. The data was 
also expressed in logarithms for the model construction. The use of time series data to 
estimate the parameters of the economic relationship between the variables is based on 
several assumptions, one of which is being that such data series is stationary. In this 
context, the testing for stationarity of the used data series becomes essential to this 
analysis. The Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) tests were used 
for identifying the existence of unit roots of the dates using interception. The variables 
becoming stationary at level or by applying the first difference. The reason why some 
variables are not stationary is represented by their critical values which are smaller than 
the statistical test in absolute value at a significance level of 1 per cent. However, most 
of the variables considered became stationary after the first difference, with the excep-
tion of certain variables of the models proposed for the Czech Republic, Hungary and 
Poland. The results show that the series are integrated by different orders I (0) and I (1). 
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Therefore, the variables are suitable for the analytical purpose for which they were col-
lected. Appropriate modelling techniques for analysis construction were established after 
identifying the optimal number of lags taking into account the specification of sequen-
tial modified LR test statistic (LR), Final prediction error (FPE), Akaike information 
criterion (AIC), Schwartz information criterion (SC) and Hannan-Quinn information 
criterion (HQ) from Table 1. 

Table 1. Lag order selection criteria (source: own data processing)

Country
Number of lags Selected 

LagLR FPE AIC SC HQ

Bulgaria 5 5 5 1 1 5
Czech Republic 6 2 6 1 2 2
Estonia 5 5 6 1 1 5
Hungary 5 2 2 1 2 5
Latvia 4 2 2 1 1 2
Poland 7 2 7 1 1 1
Romania 10 10 10 1 10 10

The optimal number of lags that had a repetitive character was selected for modelling. 
Akaike information criterion and Final prediction error are the most used selection criteria, 
minimizing the chances of underestimation and maximizing the chance of recovering the 
true length of the lag (Liew, 2004). In the present study, only the model of Hungary repre-
sents an exception, the number of lags being chosen based on the sequential modified LR 
test statistic criterion. The main argument for choosing this selection criterion is given by the 
stability of the model which will be further demonstrated. Although the variables expressed 
were stationary at level or by applying the first difference, we proceeded to construct the 
ARDL models that allow their use even if these variables are purely I(0), purely I(1) or a 
mix. The validity of the models is satisfied by observing four conditions: the correct repre-
sentation of the model by choosing the optimal number of lags, the lack of autocorrelation, 
the normalization and the lack of homoskedasticity of the residuals. The variable systems of 
the economies in the countries included in this analysis fulfil the conditions regarding the 
quality of the residuals, except for a small proportion, more precisely, of a model where there 
are signs of lack of normality. The analysis confirmed the stability of the ARDL models by 
applying two different stability tests CUSUM (Cumulative Sum Control Chart) test shown 
in Figure 1, as well as the CUSUM of Squares test presented in Figure 2. Diagnostic analyses 
determine the stability of the models at a significance level of 5 per cent. The parameter 
variables are stable with small changes in the CUSUM test for the analysis model of Poland. 
However, the CUSUM of Squares test for this country indicates a good stability. These de-
viations are imperceptible as long as the tests on the quality of residuals are congruent with 
the stability tests.  
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Figure 1. CUSUM Test (source: own data processing)

Figure 2. CUSUM of Squares Test (source: own data processing)
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3.1. Long-run and short-run analysis

Following the results of the stability tests the models using non-stationary variables were 
estimated. Robust results were achieved by using the ARDL approach, which allowed the 
identification of the relationships between the variables both on long-run and short-run. The 
analysis was initiated by applying the Bound test in order to accept or reject the null hypoth-
esis of lack of cointegration at a significance level of 1%, 2.5%, 5% and 10%. The F-statistic 
value is compared with the critical values classified in the work of Pesaran et al. (2001). The 
null hypothesis is rejected if the F-statistic value exceeds the upper limit of the I(1) Bound 
values, concluding with the existence of cointegration, more precisely by the presence of a 
long-run relationship between the variables of the model. In most of the countries subjected 
to the Bound test, the existence of cointegration at a level of 1% was identified, with the 
exception of Latvia, for which the null hypothesis was rejected at a level of 2.5%, as well as 
Hungary at a level of 10%. According to those identified, it can be stated that government 
expenditure is affected by macroeconomic variables. This assertion is consistent with the 
study realised by Alexiou (2009) who considered government expenditure being one of the 
sources of economic instability.

On the contrary, the null hypothesis is accepted if the F-statistic value is positioned be-
low the critical values for I(0) Bound. The lack of cointegration indicates only the existence 
of short-run relationships. This aspect was identified in Poland where the F-statistic value 
of 0.977068 is less than the 1(0) Bound critical value of 2.37 at a significance level of 10%. 
However, if the F-statistic value is positioned between the lower values of I(0) Bound and the 
higher values of I(1) Bound, the test is considered inconclusive, case which was not found 
in this analysis. Following the application of the Bound test, the long-run coefficients of the 
ARDL models was estimated. The obtained results are consistent with the economic theory 
since the signs of the elasticity parameters indicate the interdependence between the vari-
ables. A conclusive example can be drawn from the estimation of the long-run coefficients in 
Romania, since all are statistically representative at a significance level of 1%. Thus, based on 
Eq. (5), 2  β = 0.759075 > 0 the increase in GDP leads to an increase in government expendi-
ture, 4  β = –0.129042 < 0 the increase in government debt leads to decrease in government 
expenditure and 3  β = 0.496011 > 0 the increase in government revenues influences govern-
ment expenditure in terms of their growth. 

The long-run elasticity of the estimated government expenditure has a coefficient of 
0.666592 for Bulgaria, respectively 1.162930 for the Czech Republic, being statistically rep-
resentative at a significance level of 1%. Thus, a previous increase of 1% of government rev-
enue will derive in a 0.67% increase in government expenditure in Bulgaria and 1.16% in the 
Czech Republic. The GDP is positive and insignificant with a coefficient value of 0.184723 
in the case of Bulgaria, and to Czech Republic it is negative and insignificant at a coefficient 
value of –0.302176. Moreover, in both countries, government debt does not have significant 
coefficients. Estonia and Hungary have a relatively similar behaviour in terms of long-run 
elasticity of government expenditure. As a result, an increase of 1% in GDP will result in an 
increase of 1.89% in government expenditure in Estonia and 1.10% in Hungary. The previous 
influence of government debt will have different implications on government expenditure in 
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the two countries. The increase of 1% in government debt will imply a decrease of 0.24% in 
government expenditure in Estonia, while in Hungary they will increase by 0.23%. The values 
of government revenue coefficients will remain negative and insignificant for both countries. 
The results indicate a positive and insignificant impact of GDP and government revenues 
on government expenditure in Latvia. The government debt also remains with an insignifi-
cant but negative influence on government expenditure. Otherwise, all the coefficients of the 
long-run estimation are statistically representative at a significance level of 1% at the level 
of Romania, respecting the trend of influence found in the other countries under analysis. 
Thus, the previous increase of 1% in GDP will derive the current increase of the government 
expenditure by 0.76%, and the increase with the same percentage of the government revenues 
will imply their increase by 0.5%. The coefficient of government debt is negative and insig-
nificant at a value of –0.129042, implying a decrease in government expenditure by 0.13%. 

According to the F-statistic value of the Bound test, as well as the long-run elasticity the 
values of the coefficients obtained in the case of Poland will not be taken into account, as 
there is only a short-run relationship between the variables subjected to this study. The results 
of the error – correction estimation indicate the existence of a short-run relationship between 
the variables of the model presented in Table 2. 

According to the analysis, there is no short-run relationship between the government 
expenditure and GDP at a significance level of 10% in the Czech Republic and Latvia. 
The error term, ECM (–1) is negative for each model and statistically representative at a 
level of 1%. In Bulgaria and Romania the coefficients of the ECM (–1) term of –1.489369, 
respectively –1.326789, indicate a high rate of convergence to equilibrium. These terms 
imply that 148.93% of imbalance of the government expenditure of Bulgaria from the 
previous period will be adjusted in the current period. In the case of Romania this level 
is 132.67%.  Specifically, it will take almost a quarter to reach the long-run equilibrium. 
In Czech Republic the ECM (–1) term is equal to –0.774824 which implies a movement 
of it with an adjustment speed of 77.48% towards long-run equilibrium. The short-run 
dynamics in Estonia is 48.00%, which means that each variable converges to the long-run 
equilibrium in about two quarters. In Hungary the coefficient of the error correction 
term is equal to –0.271926, representing that the government expenditure converges to 
the long-run equilibrium with an adjustment speed of four quarters. The speed of adjust-
ment in Latvia and Poland is much slower than in the case of the other countries, with 
ten and seven quarters respectively to reach the long-run equilibrium. Thus, in Latvia 
the error correction term will adjust 9.64% of the previous government expenditure 
imbalance in the current period, and in Poland 14.30%.

Table 2. Error correction representation of the selected ARDL (source: own data processing)

Country Variable Coefficient Standard Error t-Statistic

Bulgaria

∆GDP –0.849820 0.385685 –2.203404**
∆PD 0.273681 0.152395 1.795869***
∆GR –0.026561 0.131586 –0.201853

ECM(–1) –1.489369 0.186730 –7.976050*
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Country Variable Coefficient Standard Error t-Statistic

Czech Republic

∆GDP****      
∆PD 0.377010 0.107055 3.521660*
∆GR 0.728489 0.097405 7.478990*

ECM(–1) –0.774824 0.100448 –7.713699*

Estonia

∆GDP –0.506935 0.277195 –1.828805***
∆PD –0.022471 0.055024 –0.408392
∆GR –0.103042 0.074405 –1.384879

ECM(–1) –0.480004 0.076076 –6.309566*

Hungary

∆GDP 0.803248 0.095032 8.452391*
∆PD 0.226576 0.061098 3.708407*
∆GR 0.051515 0.060658 0.849273

ECM(–1) –0.271926 0.061531 –4.419318*

Latvia

∆GDP****      
∆PD –0.007095 0.010941 –0.648433
∆GR 0.433626 0.082062 5.284099*

ECM(–1) –0.096406 0.020088 –4.799297*

Poland

∆GDP 0.594532 0.108422 5.483501*
∆PD 0.006932 0.005637 1.229776
∆GR 0.329513 0.086193 3.822947*

ECM(–1) –0.143054 0.062872 –2.275303*

Romania

∆GDP 0.949600 0.199203 4.767002*
∆PD 0.135135 0.157501 0.857993
∆GR 0.098280 0.175155 0.561106

ECM(–1) –1.326789 0.177725 –7.465402*

Note: *, **, ***, **** represents statistical significance at the 1%, 2.5%, 5%, 10% level. ∆ represents first 
difference. ∆GE dependent variable. 

The results regarding the estimation of the long-run and short-run relationship between 
the government expenditure and potential output in EU countries obtained by Campeanu 
and Stoian (2010) are similar to those obtained through this analysis, emphasizing how the 
countries of Central and Eastern Europe react in the short-run, in order to evaluate the 
long-run fiscal sustainability. The analysis reveals a harmonization of fiscal sustainability in 
Bulgaria, Czech Republic, Estonia, Hungary and Latvia, as the level of long-run equilibrium 
will be easier to achieve. But, for Poland and Romania, sustainable fiscal policy will be more 
difficult to achieve, and severe fiscal adjustments are required. Furthermore, Arpaia and Tur-
rini (2007) explains that in countries with weak numerical rules for controlling government 
expenditure, those with small debts or countries with a predominantly aging population, 
the long-run elasticity is not stable over time, and the average speed of adjustment to the 
long-run equilibrium of government expenditure is three years, however there are significant 
differences between countries.

End of Table 2
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3.2. The impulse – response function

Following the results of the stationarity and cointegration tests, the VECM model was estimated 
using the variables in first difference, so that the impulse-response functions can be calculated 
for a period of ten quarters. The impulse-response functions are defined by Alloza (2017) as 
the evolution of the variables of interest in a specified time horizon after a shock is produced 
at a given time. Thus, the impulse-response functions were compared in order to evaluate the 
sustainability of the fiscal policy practiced in the selected countries. In Figure 3 the responses 
of government expenditure to the shock of exogenous variables were identified. In the VECM 
panel analysis, the response of government expenditure to the shock of GDP and government 
revenue remains positive for the entire period analysed, with the exception of the government 
debt which will have a slightly negative effect towards the end of the determined period. After 
a positive shock of the GDP, the government expenditure will increase in intensity. The fiscal 
multiplier has a value of 0.02 in the first period, reaching 0.03 in the third period, and the effect 
will gradually disappear. The shock produced by government revenue on government expendi-
ture is a positive but not significant. The results obtained are consistent with those highlighted 
by other authors (Karagyozova-Markova et al., 2013). Szymanska (2018) using a three-variable 
SVAR model, in accordance with the approach of Blanchard and Perotti (1999), investigated the 
effects of expenditure shocks for three EEC countries (Czech Republic, Hungary and Poland), the 
results obtained indicating a positive response in regards to their production. Honda et al. (2020) 
identified a differentiation of the effects of government spending shocks according to the degree 
of the countries’ development. Baranowski et al. (2016) showed that the government spending 
multipliers are significantly higher when the output gap is negative. The fiscal multiplier will have 
a value of 0.01 only during the fourth period of the analysis and with a slight upward trend until 
the tenth period. The response of government expenditure to government debt will have negative 
values from the eighth period. However, the value of the fiscal multiplier has values close to zero, 
which is summed up by an insignificant response of government expenditure to macroeconomic 
variables. The fiscal multipliers obtained in the panel VECM analysis, are smaller in comparison 
with the fiscal multipliers obtained in the developed countries. A sustainable development of the 
economy is more difficult in the selected countries, as government expenditure cannot be used 
as an automatic stabilizer in fiscal policy.

According to the Cholesky identification scheme, government expenditure is not af-
fected contemporaneously by the changes in real economic activity. In this regard, we 
suppose that there is no institutional framework for believing that any component of 
expenditure automatically responds to real changes in activity. From the results obtained 

Figure 3. Response to Cholesky One S. D. (d. f. adjusted) Innovations (source: own data processing)
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so far, it was observed that both the shock of the GDP, government revenue and govern-
ment debt have an asymmetrical impact on the endogenous variable in the short-run 
and long-run.

The affiliation of these countries, also called satellite countries, to the Eastern bloc, have 
left a serious mark on the development of their economy. The communist regimes in Eastern 
Europe collapsed only at the end of 1989, when both Romania and states such as Bulgaria, 
Hungary or the Czech Republic gained economic sovereignty (Vodă et al., 2020). The late 
transition to a market economy but also novice fiscal practices are the impediments to the 
effects of the implementation of fiscal policies focused on the use of government spending 
as a tool to alleviate shocks.

Conclusions 

Government expenditure is an essential tool in the implementation of fiscal policies regard-
less of the type of economies or the phases of the business cycle. This paper presented new 
evidence on the effects of discretionary fiscal policy on the economy in EU countries, based 
on the structural VAR approach. The main objective of this study was to identify and estimate 
the long-run elasticity of the government expenditure by observing a similar trend in most 
of the countries analysed. The previous increase of 1% in the government revenues derived 
in a more significant increase of the government expenditure in Bulgaria of 1.16%, 0.67% 
in Czech Republic and 0.50% in Romania. Regarding the GDP, its previous increase by 1% 
will have more significant effects in the case of Estonia, Hungary and Romania, where the 
long-run elasticity of government spending will be 1.89%, 1.10% and respectively 0.76%. 
Contrary to expectations, government debt had no significant influence in any of the anal-
ysed countries.

The results of the present study also provide empirical evidence on the rates of conver-
gence to equilibrium, which indicate the period needed to achieve long-run equilibrium. 
The error-correction estimation indicates the existence of short-run relationships between 
the variables involved in the analysis. The results revealed that the countries that will have 
difficulties in reaching the equilibrium are Latvia and Poland, where the short-run dynam-
ics is 9.64%, respectively 14.30%. Thus, it will take about 10 quarters for the two countries 
to reach the economic equilibrium. At the opposite pole are Bulgaria and Romania, where 
the coefficients of the ECM (–1) term indicate a convergence rate of 148.93% and 132.67%, 
with almost a quarter needed to achieve long-run equilibrium. According to the results of 
this study, it can be said that government expenditure is moderately affected by macroeco-
nomic variables, and a future analysis for these countries will provide a clearer picture of 
the dynamics and implications of government expenditure in the implementation of fiscal 
policies. The robustness of this research has been verified also by estimating the responses of 
government expenditure to the shock of the gross domestic product, government revenues 
and government debt in the analysed countries, based on the Cholesky recursive approach. 
The economic modelling transposes the chosen hypotheses in quantitative language through 
the economic models which can be used to predict the variables of interest. According to 
the impulse-response functions we can mention the fact that the dynamics of the variables 
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in the panel type VECM model outlines a realistic image that still exists today. Government 
expenditure has shown a weak response to fiscal shocks, fiscal multipliers are both posi-
tive and negative but their values are small, meaning that economic activity is not signifi-
cantly influenced by fiscal policies in the analysed countries. Causal relationship between 
the variables cannot be explained because their value is small and in order to explain to 
what extent an economic impulse influences an explanatory measure, the value of the 
fiscal multiplier must be greater than one. The study allowed the validation of the two 
hypotheses by using scientific methods and techniques. Although government spending 
plays a strategic role in implementing fiscal policy and ensuring long-term fiscal sustain-
ability, due to the geopolitical context in Eastern European countries, its effect cannot 
be identified as a constituent part of the relief of fiscal shocks. Moreover, the second hy-
pothesis regarding the applicability of the fiscal policy and its effects of ameliorating the 
shocks is supported by the very value of the tax multipliers which is almost zero. Thus, 
a percentage change in the variables involved in the analysis does not produce economic 
balancing effects. The reaction of economic agents to fiscal incentives is only positive if 
they cause a long-term income growth. Consequently, the application of volatile fiscal 
policies can have negative effects on the economic environment, production and social 
welfare. It is necessary to adopt a fiscal policy that provide support for the development 
of the small and medium enterprises, and can reduce the fiscal burden from the state 
on the businesses.  It is also important to exercise fiscal policy in macroeconomic terms 
in relation to the state of the business cycle. The research carried out is not exhaustive, 
presenting certain limitations. Thus, the marginal inclination towards saving, which can 
negatively influence the size of the fiscal multipliers, has not been taken into account. 
Future directions may aim to identify the factors that support the process of implement-
ing some counter-cyclical policies, so as to ensure both a coherence between the strategic 
development objectives and the stages of the economic cycle and the strengthening of 
fiscal-budgetary governance. Also, a study on consumption, number of hours worked, 
production and private investments made in correlation with the adopted fiscal measures 
would be useful.
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