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Abstract Last two decades were a period of significant discussion concerning

determinants of effectiveness of fiscal policy. After some cases of expansionary

episodes of fiscal consolidations in eighties of XX century, an intensive interna-

tional research on the possibility of non-Keynesian effects of fiscal contractions in

highly developed countries has started. The aim of the article is to analyze the

possibility of obtaining non-Keynesian effects of fiscal consolidations in post-

transformation countries of Central Europe. An important aim of macroeconomic

policy in the analyzed economies is to benefit the advantages of convergence

process. Thus, the empirical analysis is made within conditional β-convergence
framework. The verification of hypothesis of β-convergence enables to identify the
long term tendency of output per capita, in the same time it enables to identify

non-Keynesian effects of fiscal prudence and to assess their role in the process of

reducing GDP gap between the analyzed economies. Then the potential transmis-

sion channels for non-Keynesian effects of fiscal policy were analyzed. In the

research the data from Eurostat and European Commission for the years

2000–2013 was used. The paper provides arguments in favor of the existence of

non-Keynesian effects of fiscal consolidations in Central Europe that support the

process of conditional convergence.
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1 Introduction

Utilizing potential of convergence process is one of the most important economic

long term problem of post-communist countries. In the same time, after global

financial crises that started in the year 2008 almost all Central European economies

face the problem of high government debt (see: Balcerzak 2009, 2013). As a result,

these countries must prepare middle and long term strategies for fiscal deleverage

process. Based on the traditional Keynesian approach, it is commonly believed that

fiscal consolidations, which lead to significant macroeconomic deleverage, usually

result in high short term cost in term of current product growth. However, some

episodes of expansionary fiscal consolidations in Denmark and Ireland in eighties

of XX century have started vigorous research on the possibility of obtaining

non-Keynesian effects of fiscal negative adjustments. Thus, the question on the

possibility and conditions of implementing fiscal consolidations, which do not

result in negative influence on current product, should be considered as one of the

most important macroeconomic policy problems for Central Europe. Successful

application of fiscal austerity plans, which in the same time does not harm signif-

icantly short term GDP growth, would have important positive consequences for

the convergence process in the region. As a result, the main aim of the article is to

analyze the possibility of obtaining non-Keynesian effects of fiscal contractions in

case of ten countries of Central Europe that joined European Union in 2004 and

2007. Thus, the following countries were analyzed: Bulgaria, Czech Republic,

Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia.

In this context the most important novelty of the research presented in this work,

which also distinguish the paper from previous articles on non-Keynesian effects in

new European Union members states (Rzońca and Ciżkowicz 2005; Borys

et al. 2014), is the analysis of the possibility of non-standard effects of fiscal

consolidations within theoretical and empirical convergence framework.

The article consists of two parts. In the first one the theoretical background

concerning non-Keynesian models and its potential common ground with the long

term models of endogenous growth is discussed. In this part also the potential

channels for transmission of fiscal shocks are pointed. The aim of this part is to find

potential linkages between short term fiscal shocks resulted from consolidations

and their potential influence on convergence process. The second part of the article

is strictly empirical with econometric panel analysis. The analysis consists of two

steps. First of all, the influence of fiscal austerity on current growth within condi-

tional β-convergence framework is analyzed. Then the potential channels for

transmission of the fiscal shocks and their role in creating non-Keynesian effects

of fiscal policy is verified.

The empirical econometric analysis was done for the years 2000–2013. In spite

of relatively short time series, the year 2000 was chosen deliberately as the starting

point of the analysis. The nineties of XX century in case of Central and Eastern

European countries made a period of fundamental institutional changes resulted

from the process of transformation from communism to market economy. It is very
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difficult to point the exact year when these countries finished the transformation

process. However, it is commonly stated that the transformation from communism

to market economy was successfully finished in the end of nineties when the

countries started negotiations with European Union on its enlargement. The data

from Eurostat, European Commission Rapports and World Bank was used.

The research is a continuation of the analysis concentrating on the

non-Keynesian cases of fiscal consolidations within conditional β-convergence
framework for the first eleven Eurozone countries (Balcerzak et al. 2014a, b, c).

2 The Theoretical Common Ground for Non-Keynesian

Models of Fiscal Consolidations and Convergence

Process

The question concerning the influence of fiscal policy on the short and long term

growth belongs to the core of contemporary macroeconomics from its very begin-

ning. Based on the traditional dichotomy in macroeconomics it can be said that

responsible (usually understood as restrictive) fiscal policy from the long term

perspective tend to provide fundaments for long term growth, whereas in short

term fiscal consolidations rather decrease aggregate demand and result in lower

GDP growth (see more Balcerzak and Rogalska 2014). However, the experiences of

Denmark and Ireland in the eighties of XX century have brought new insight on the

possibilities of unconventional effects of fiscal contractions, where fiscal austerity

under some circumstances even in the short term can result in increase of aggregate

demand. As a result in the last decade of XX century intensive research on the

possibilities of expansionary—non-Keynesian—effects of fiscal consolidations was

started (Giavazzi and Pagano 1990, 1995).

The research that has been done for last two decades resulted in two comple-

mentary groups of models providing theoretical explanation for stimulating results

of fiscal contractions. The demand side models concentrate on the expectations of

private agents concerning the positive influence of fiscal consolidations on their

future tax burden. The second group demand side models attribute the

non-Keynesian effects of fiscal policy to the influence of possible lower fiscal

burden, which is the result of fiscal consolidation, on cost level of enterprises and

thus their competitiveness (Rzońca and Ciżkowicz 2005; Rogalska 2012).

In case of demand side models the transmission mechanism depends on the

possible wealth effects of households. The households expecting that their future

tax burden can be lower, in order to smooth their consumption during the lifespan,

can increase current consumption, which under some positive circumstances can

offset the negative impulse resulting from lower government expenditures. Both the

theoretical and empirical literature provide three groups of factors that may be

necessary for obtaining the positive wealth effects of fiscal contractions. These are

scale of consolidations, credibility of authorities and budget situation before the
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consolidation episode. The scale of consolidations must be significant enough,

which is crucial for convincing the households that the fiscal austerity will result

in lower taxes in the future. In case of the credibility of government, the household

must be sure that the government will not change discretionary its fiscal policy in

case of some political factors. The difficult situation of the government budget can

be a factor supporting the credibility of plans of fiscal consolidation. With

unsustainable level of public debt the private agents expect the inevitable increase

of fiscal burden. In that case significant and strict fiscal consolidations can convince

the households to change their negative expectations (Alesina and Ardagna 1998,

2009; Perotti 1999).

On the other hand, the demand side models concentrate on the composition of

fiscal adjustments. In that cases, the consolidations that are mostly the result of

increase of government budged revenues through tax increases can lead to increas-

ing wage pressure in enterprises, which depending on the situation on labor

markets, can result in higher labour costs of enterprises. Thus, it can decrease

their international price competitiveness. The negative influence of adjustment on

enterprises can be the source of negative supply shock decreasing the chances for

successful fiscal consolidation. However, in case of consolidations that are mainly

the result of budged expenditure cuts obtained through lower expenditures on

wages in public sector can additionally lead to lower wage pressure in private

sector. This can increase the cost effectiveness of enterprises, support their invest-

ment capabilities and international competitiveness, which in some circumstances

can be the source of positive supply shock leading to non-Keynesian effects of fiscal

austerity (Alesina et al. 1999; Lane and Perotti 2001; Alesina and Ardagna 2009;

Alesina and Perotti 1997).

To sum up, based on these two groups of models explaining non-Keynesian

effects of fiscal consolidations one can point two transmission channels for

not-standard fiscal impulses: (a) the domestic channel with the reaction of private

investment and private consumption; (b) the external channel with reaction of

export (see also Rzońca and Ciżkowicz 2005; Borys et al. 2014).

The models of non-Keynesian effects of fiscal contractions have some important

common ground with the theoretical literature on convergence process. The possi-

ble positive influence of fiscal consolidations, which are based on effective change

of structure of public expenditures, on the long term convergence process is deeply

rooted in the models of endogenous growth (see more Barro and Sala-I-Martin

1991). In these models it is commonly assumed that the government revenues and

expenditures can be classified to opposite categories: (a) distortionary taxation and

non-distortionary taxation; (b) productive and non-productive expenditures. The

distortionary taxation negatively influences middle and long term steady state rate

of growth as they can discourage private agents from saving and investing both in

physical and human capital. Thus, distortionary taxation decreases the speed of

convergence process. On the other hand, the productive expenditures are usually

defined as the once that can be included as arguments in the private production

function. Thus, they can positively influence of steady state rate of growth (Kneller

et al. 1999). As a result, the models of endogenous growth theory support the
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argumentation for the change of structure of government expenditure form

non-productive to productive expenditures and avoiding the distortionary taxation,

which can be obtained during fiscal consolidation actions. This is especially

important in case of countries that face the problem of closing the development

gap and using the potential of convergence process such as Central European

economies. From that perspective one can talk about the common theoretical

ground for concept of long-term conditional convergence and the short-term

models of non-Keynesian fiscal consolidations (see also Balcerzak et al. 2014c).

3 The Econometric Estimation of Conditional
β-Convergence with Fiscal Policy and Transmission

Channels of Fiscal Consolidations

The aim of the econometric analysis is the evaluation of influence of fiscal adjust-

ment on GDP and the verification of basic transmission channels of fiscal impulses.

Based on the theoretical models of non-Keynesian effects discussed in previous

section, the following potential transmission channels were pointed: the domestic

channel with the reaction of private investment and private consumption; the

external channel with reaction of export. The econometric procedure of estimation

consists of two steps. In the first stage, the influence of fiscal adjustment on GDP

with special concentration on non-Keynesian effects of fiscal consolidations and its

potential influence on convergence process was tested. To fulfill this aim, condi-

tional β-convergence framework was applied (Sala-I-Martin 1996; Pietrzak 2012)1

In the second stage the pointed potential channels for fiscal non-Keynesian

impulses with panel models were evaluated.

The phenomena of β-convergence means that the analyzed countries in the long

term converge in terms of income per capita within the long term steady state. In

case of conditional β-convergence one assumes that every country tends to reach

his own steady state, which is determined by economic processes that characterize

the fundamental conditions of economy. Among these fundamental conditions one

can find for example the investment rate, the depreciation, the population rate of

growth, the quality of human capital, and the technology (Mankiw et al. 1992;

Levine and Renelt 1992). In case of conditional β-convergence the countries can

reach the same income level but only provided that they are similar in terms of

economic variables that determine the output in the steady state (Balcerzak

et al. 2014a, b).

The hypothesis of conditional β-convergence was tested by estimation of param-

eters of dynamic panel model that is described with the Eq. (3). As dependent

1 Similar empirical approach was used for estimation of non-Keynesian effects of fiscal consoli-

dations in case of first 11 members of Euro Zone in the years 1995–2013 (Balcerzak et al. 2014a, b,

c).
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variable GDP per capita in purchasing power standards was used. As independent

variable one could find primary balance defined as government net lending or net

borrowing excluding interest. The primary balance makes the variable that charac-

terizes the fiscal policy approach. The positive value of the variable is equivalent to

government surplus whereas negative means the government deficit. In the context

of the theoretical background described in Sect. 2 of the paper the parameter α1
should be positive and statistically significant.

GDP*
it ¼ β0 � β1lnGDPit�1 þ α1DEFit þ ηi þ εit ð1Þ

GDP*
it ¼ ln GDPit=GDPit�1ð Þ ð2Þ

lnGDPit ¼ β0 þ γlnGDPit�1 þ α1DEFit þ ηi þ εit ð3Þ
γ ¼ 1� β1ð Þ ð4Þ

where:

GDPit—the vector of GDP per capita,

GDP�it—the vector of the rate of growth of GDP per capita,

DEF—the vector of primary balance describing fiscal prudence,

β0, β1, α1, γ—the structural parameters of the model,

ηi—the vector of individual effects of a panel model,

εit—the vector of disturbances.

All the variables are determined for i-country in the period t. Variables DEF is

the potential variable that determine the output in the steady state.

Obtaining statistically significant value of parameter γ and its estimation at the

level γ < 1, which is equivalent to positive value of parameter β1, verifies the

hypothesis of conditional β-convergence for the analyzed countries. The conver-

gence process occurs provided that all the countries are characterized with similar

level of variables that determine the output in the steady state. In this case it is fiscal

policy variable. The lower value of γ (higher positive value of parameter β1) the
faster convergence process occur (Pietrzak 2012).

In the model of convergence described with the Eq. (1) the growth rate of GDP

per capita depends on the fiscal policy prudence which is understood as restrictive

fiscal policy approach. The positive estimate of the parameter α1 means that there is

a positive influence of fiscal consolidations in a given period t on the rate of growth

of GDP per capita during all the period of analysis. It can be interpreted as the

occurrence of non-Keynesian effects of fiscal policy for analyzed countries.

To estimate the parameters of model (3) the system GMM estimator was used

(Blundell and Bond 1998), which is a development of first-difference GMM

estimator (Holtz-Eakin et al. 1988; Arellano and Bond 1991). The idea of system

GMM estimator is the estimation of both equations in first differences and equa-

tions in levels. The results of two-step estimation with asymptotic standard errors

are presented in the Table 1.
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The Sargan test enables testing of over-identifying restrictions (Blundell

et al. 2000). The obtained statistic of the test was equal to 9.2, which means that

the null hypothesis is rejected. All instruments were proper. Autocorrelation of the

first-differenced of disturbances was tested too. The statistic of the test for first-

order serial correlation was equal to�2.6, which means that the null hypothesis that

there is no first-order serial correlation is rejected. The statistic of the test for

second-order serial correlation was equal to �1.20526, which means that the null

hypothesis of no second-order serial correlation is not rejected (Baltagi 1995;

Arellano and Bond 1991). It means that the system GMM estimator is consistent

and efficient.

The parameter γ is statistically significant. The estimate of the parameter γ which
is below 1 verifies the hypothesis of convergence. The parameter α1 is statistically
significant. It means that variable DEF significantly determine the convergence

process for central European countries. The positive estimate of the parameter α1
suggests positive influence of restrictive fiscal policy on the convergence process

and it can be interpreted as a confirmation of non-Keynesian effects of fiscal

consolidations.

In the second stage of the econometric analysis the verification of the transmis-

sion channels of fiscal impulses was done. The estimation procedure was close to

the approach applied by Rzońca and Ciżkowicz (2005) who were researching the

possibilities of non-Keynesian effects of fiscal policy in case on new European

Union members for the years 1993–2002. As a result three simple panel models

were estimated: the Eq. (5) for the domestic channel with the reaction of private

investment, the Eq. (6) the domestic channel with the reaction of private consump-

tion, the Eq. (7) the external channel with reaction of export. In case of Eqs. (4) and

(6) for controlling the most important determinants of private consumption and

private investments beside the fiscal variable the GDP per capita and real interest

rate were used. In case of Eq. (7) and determinants of export for the same purpose

real effective exchange rate and the value of import in so called “old” European

Union (UE-15) were used. The condition for positive verification of potential

influence of every channel is obtaining positive and statistically significant value

of estimation of parameter α2. All three models were estimated with pooled

ordinary least squares (OLS) and fixed effects (FE) estimators. The models for all

channels were estimated with the data from Eurostat and the data for real interest

rate from World Bank.

Table 1 The estimated

conditional β-convergence
model

Parameter Parameters estimation p-Value

γ 0.997506 �0.000
α1 0.00946393 �0.000
Statistical tests

Sargan test 9.24463 1

AR(1) �2.6036 0.0092

AR(2) �1.20526 0.2281
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The domestic channel—reaction of consumption

ΔCONit ¼ α0 þ α1ΔGDPit þ α2DEFit þ α3RIRitþi þ εit ð5Þ

The domestic channel—reaction of investments

ΔINVit ¼ α0 þ α1ΔGDPit þ α2DEFit þ α3RIRitþi þ εit ð6Þ

The external channel with reaction of export

ΔEXPit ¼ α0 þ α1ΔGDPit þ α2DEFit þ α3ΔIMPit þ α4REERitþi þ εit ð7Þ

where:

ΔCONit—vector of the first difference of private consumption per capita estimated

with purchasing power standard in the i-country in the period t.

ΔGDPit—vector of the first difference of GDP per capita estimated with purchas-

ing power standard in the i-country in the period t.

DEFit—vector annual change of primary balance in the i-country in the period t.

RIRit—vector of real interest rate in the i-country in the period t.

ΔINVit—vector of the first difference of investments per capita estimated with

purchasing power standard in the i-country in the period t,

ΔEXPit—vector of the first difference of export per capita estimated with purchas-

ing power standard in the i-country in the period t,

ΔIMPit—vector of the first difference of import in European Union countries

(EU-15) per capita estimated with purchasing power standard in the i-country

in the period t,

REERit—annual change of real effective exchange rage (deflator: CPI) in the

i-country in the period t,

ηi—the vector of individual effects of a panel model,

εit—the vector of disturbances.

Tables 2, 3 and 4 presents the results of estimations for Eqs. (5), (6) and (7)

respectively. It can be seen that in case of both estimators the differences in results

Table 2 The estimated model for the domestic channel—reaction of consumption

Parameter

OLS FE estimator

Parameters estimation p-Value Parameters estimation p-Value

α0 50.8022 0.1022 50.7724 32.0888

α1 0.601220 �0000 0.601275 0.0338885

α2 �37.6493 �0.000 �37.9617 0.0011

Statistical tests Breusch-Pagan test F-test for the null hypothesis that the
cross-sectional units all have a common

intercept

Test statistics p-Value Test statistics p-Value

3.94 0.05 0.15 0.99
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of estimates of parameters are minor. In order to use the proper estimator Breusch-

Pagan Test was used. It enables to verify the hypothesis on the existence of

individual effects, which can point whether the pooled ordinary least square or

estimator for individual effects should be used. In case of all the three models based

on the results of Breusch-Pagan test it can be concluded that the implementation of

individual effects is not necessary. Thus, simple pooled model with OLS estimator

is adequate. This conclusion is confirmed with the results of F-test for the null

hypothesis that the cross-sectional units all have a common intercept.

The results of estimation presented in Table 2 with statistically significant but

negative estimate of the parameter α2 does not confirm the influence of domestic

channel with the reaction of consumption in case of Central European countries in

the year 2000–2010. It can be said that in the analyzed period the negative fiscal

impulse was resulting in typical Keynesian reaction of private consumption. In case

of domestic channel with the reaction of private investments the situation was

different. The results of estimation in Table 3 with statistically significant (but in

case of OLS estimator only with 10 % level of significance) and positive estimate of

the parameter α2 can be considered as confirmation of the influence of domestic

channel with reaction of investment. Also in case of external channel with reaction

of export in Table 4 one can find statistically significant and positive estimate of the

parameter α2, which can be considered as an argument in favour of the influence of

export channel.

Table 3 The estimated model for the domestic channel—reaction of investments

Parameter

OLS FE estimator

Parameters estimation p-Value Parameters estimation p-Value

α0 �431.408 �0.000 �439.956 �0.000
α1 0.803640 �0.000 0.816544 �0.000
α2 24.1210 0.0506 24.6501 �0.000
Statistical tests Breusch-Pagan test F-test for the null hypothesis that the

cross-sectional units all have a common

intercept

Test statistics p-Value Test statistics p-Value

0.02 0.9 1.05 0.41

Table 4 The estimated model for the external channel with reaction of export

Parameter

OLS FE estimator

Parameters estimation p-Value Parameters estimation p-Value

α0 98.8554 �0.000 94.1441 0.2857

α1 0.817676 �0.000 0.824875 �0.000
α2 113.328 �0.000 111.047 �0.000
Statistical tests Breusch-Pagan test F-test for the null hypothesis that the

cross-sectional units all have a common

intercept

Test statistics p-Value Test statistics p-Value

0.28 0.6 0.83 0.59
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4 Conclusions

The conducted research on the influence of fiscal austerity on convergence process

shows that in case of Central European countries in the years 2000–2013 restrictive

fiscal policy was a significant factor of conditional β-convergence. From the policy

point of view, it can be said that necessity for more restrictive middle term fiscal

policy, under some circumstances, can become not an obstacle for current product

growth, but it can be considered as a chance and possible factor supporting growth.

The obtained results in the sphere of potential transmission channels of

non-Keynesian fiscal impulses are coherent with the analysis of Rzońca and

Ciżkowicz (2005) for Central European countries for the years 1993–2002. They

also identified unambiguously only one of the channels for non-Keynesian effects

of fiscal adjustments, which was the external export channel. Contrary to the results

in this paper they found some evidence confirming the existence of domestic

consumption channel, but no evidence for influence of the domestic investment

channel. On the other hand, the results obtained in this paper are very close to the

estimation of Borys et al. (2014) for the same group of countries for the period

1995–2011. These researchers also found that investment and export were increas-

ing after fiscal consolidation, whereas private consumption was not responding to

the fiscal negative impulse in non-Keynesian way.

The empirical part of the article does not cover the problem of episodes of

consolidations and strategies for their implementation. However, in case of future

deleverage plans for Central European economies the verification of influence of

both investment and export channels in the context of theoretical models, which

were discussed in the first part of the article, can be considered as an argument for

strategies of consolidations that focus on government expenditure cuts instead of

increasing the budget revenues. This conclusion is also coherent with the results of

analysis of strategies of consolidations with non-Keynesian effects in case of the

first euro zone countries in the years 1995–2013 (Balcerzak et al. 2014a, b).

References

Alesina, A., & Ardagna, S. (1998). Fiscal adjustments. Why they can be expansionary. Tales, of

fiscal adjustment. Economic Policy, 13(27), 489–545.
Alesina, A., & Ardagna, S. (2009). Large changes in fiscal policy: Taxes versus Spending. NBER

Working Paper Series, 15438.

Alesina, A., Ardagna, S., Perotti, R., & Schiantarelli, F. (1999). Fiscal policy, profits and
investment. NBER Working Papers, 7207.

Alesina, A., & Perotti, T. (1997). The welfare state and competitiveness. American Economic
Review, 87(5), 921–939.

Arellano, M., & Bond, S. (1991). Some tests of specification for panel data: Monte Carlo evidence

and an application to employment equation. Review of Economic Studies, 58(2), 277–297.
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