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ABSTRACT
Objective: The main goal of the article is to assess the level of fiscal sustainability at the
local government level in the Visegrad Group (V4) economies.
Research Design & Methods: Two different methods of fiscal sustainability measures
were used in the article to verify whether the local government deficit is sustainable:
estimations of the no-Ponzi conditions, and calculations of the threshold primary
balance. The research period covered the years 2001-2016. Data were taken from
the Eurostat database.
Findings: Three out of four V4 countries met the initial no-Ponzi condition. The sums of
discounted primary balances of their local governments were positive (Poland was the
only exception). However, those sums were insufficient to cover the initial debt vol-
ume. It was possible in Hungary only. The Ponzi scheme was significantly reduced dur-
ing the recovery time after the financial crisis of 2008-2009.
Implications & Recommendations: Generally, all the countries showed the potential to
produce primary surpluses at the local level and they have been generally able to sta-
bilise the local debt to GDP ratio. However, these surpluses in the Czech Republic, Slo-
vakia and Poland were insufficient to cover the initial level of debt. Especially Poland
should try to generate higher primary local surpluses to avoid the Ponzi scheme and
increase the level of fiscal sustainability at the local government level in the future.
Contribution & Value Added: The originality of this work lies in using the Ponzi scheme
and the values of the threshold primary gap to assess the fiscal sustainability of local
government levels in the Visegrad Group Economies.
Article type: research paper
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INTRODUCTION

Fiscal deficits and public debts are nowadays immanent characteristics of almost all free
market economies. Public borrowing seems to be an attractive source of financing for cur-
rent expenditures not only for the central government but also for local government sec-
tors. This situation can be observed not only in the old EU member states (EU-15), but also
among the new EU member states, including Central European economies. Under such
circumstances, we should check whether the central government is the only culprit here,
or the local sectors also play the Ponzi games.

The main goal of the article is to assess the level of fiscal sustainability of local govern-
ment sectors in the Visegrad Group (V4) economies. This goal is accompanied by three
following hypotheses: (1) local governments in V4 countries have been playing Ponzi
games, (2) the Ponzi scheme effects were strengthened by the last financial crisis, (3)the
primary net borrowing values prevent from stabilising local debt volumes.

The research period covers the years 2001-2016. The Visegrad countries investi-
gated in the article are the Central European EU member states: the Czech Republic
(CZ), Hungary (HU), Poland (PL) and Slovakia (SK).

Two different research methods were used in the article: first, the no-Ponzi conditions
were checked. Then, the values of the threshold primary balance were estimated.

The article is organised as follows: the literature review outlines the idea of sustaina-
ble fiscal policy and deals with the different methods of fiscal sustainability measures.
Then the research methods used in the article as well as data are presented. The next part
discusses the empirical results of the study. The most important findings and conclusions
are shown in the last part of the article.

LITERATURE REVIEW

The idea of sustainable fiscal policy dates to the first classical economists, such as Adam
Smith, David Hume and David Ricardo (see e.g. Rowley, Shughart, & Tollison, 2002), and is
well developed in the literature (see e.g. Adam, 2015; Potrafke & Reischmann, 2015; John &
Kurian, 2009; Tsuchiya, 2016; Bohn, 1991). Fiscal sustainability has been already examined
in Central and Eastern European countries (see e.g. Krajewski, Mackiewicz, & Szymanska,
2016), including V4 economies (Savai, 2016). Sustainable fiscal policy literature deals mostly
with the volume of public debt, intertemporal budget constraints and primary (im)balances
(see e.g. Neck & Sturm, 2008; Collard, Habib, & Rochet, 2015; Legrenzi & Milas, 2012;
Molendowski & Stanek, 2012).The main assumption of sustainable public finances is that
fiscal authorities cannot run Ponzi games (see e.g. Martins-da-Rocha & Vailakis, 2012;
Wigger, 2009; Minea & Villieu, 2010), meaning that governments cannot use ever-increasing
debt. According to the literature review, sustainable fiscal policy excludes situations ‘...where
the government systematically services the cost of existing debt exclusively by issuing new
one’ (Fan & Arghyrou, 2013, p. 961). To meet this criterion, the sum of future discounted
primary net lending values should cover the volume of outstanding debt. Fiscal sustainability
is then based on generating primary budget surpluses and controlling public debt volume
(Gevorkyan, 2010, p. 169). This is necessary to reduce growing debt servicing costs. Nowa-
days, “...trust in fiscal sustainability is key...” (Steger, 2012, p. 62). The main shortcoming of
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this method is the necessity to predict all the future primary balances, which seems to be
burdened with a large estimation error. Ex post estimations allow to solve this problem, but
in such case a question about the number of observations arises.

Using the idea of present value of budget constraints (see e.g. Chalk & Hemming,
2000, p. 5), McCallum (1992) argued that public debt should not grow faster than the
interest rate. Based on that, Barro (1989) and Kremens (1989) proved that if the eco-
nomic growth rate is lower than the real interest rate, the public debt to GDP (or the
public debt to output) ratio shall be reduced.

Another group of measures are sustainability indicators. The outcomes for these indica-
tors synthetically show how far fiscal policy in a given economy departs from sustainability
(Chalk & Hemming, 2000, p. 7). The indicators focus on public debt volume, economic growth
rate, interest rates, and primary budget balances. As they do not need specific prerequisites,
they can easily be used in the international comparisons in a given period of time. An im-
portant disadvantage of the sustainability indicators is that they are used in an environment
without uncertainty (Chalk & Hemming, 2000, p. 9). Uncertainty should be incorporated
into fiscal sustainability analyses to make the study more comprehensive (Bohn, 1995;
Hajdenberg & Romeu, 2010; Tanner & Samake, 2008; Barnhill Jr. & Kopits, 2004).

The third group of fiscal sustainability measures are statistical tests and methods
(Burnside, 2005). Most of them derive from the Hamilton and Flavin (1986) investigation
on the sustainability of US public debt and focuses on the stationarity and cointegration
testing of macrofinancial variables: mostly public revenues and expenditures (see e.g.
Baglioni & Cherubini, 1993; Holmes, Otero, & Panagiotidis, 2010; Afonso & Jalles, 2016;
Trehan & Walsh, 1988; Chen, 2016; Westerlund & Prohl, 2010).

The measures of fiscal sustainability of local governments used in practice by fiscal
authorities are often country or even local specific. For example, ten different indicators
are used in the State of Michigan to monitor the fiscal situation there (Crosby & Robbins,
2013, p. 529). In the literature the problem of local governments’ fiscal sustainability is
linked with managing skills of local leaders (Tang et al., 2014; Okubo, 2010), building rele-
vant strategies, intergovernmental fiscal relations (Ji, Ahn & Chapman, 2015) or spatial
planning systems (Wdjtowicz, 2015; Wéjtowicz, 2016). Fiscal sustainability of the local gov-
ernment level is also relevant to adapted fiscal rules (Mozdzierz, 2015), level of decentral-
isation (Malicka, 2016) and institutional framework (Nam & Parsche, 2001).

MATERIAL AND METHODS

As many of methods for fiscal sustainability measurement are country and local specific,
they can hardly be used for international comparisons. That is why more general methods
were used in this article. They can easily be used in the international comparisons.
Estimation of the threshold primary balance (TPB) was the first step of the research.
It was used in the form proposed by Blanchard (1990). The TPB can be presented as follows
(Blanchard, 1990; Chalk & Hemming, 2000, p. 8):
d = (r, —ny)b, (1)
where:
d - is the primary balance necessary to stabilise the debt to GDP ratio (i.e. the
threshold primary balance);
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1, - is the real interest rate on public borrowing in period t;
n; - is a real economic growth rate in period t;
b; - is public debt volume to GDP in period t.

The value of d greater than the current, actual primary balance (d,) suggests that the
deficit is too large (or the surplus is too small) to stabilise the debt ratio, which means that
the fiscal policy is unsustainable.

The no-Ponzi condition was checked as the next step of the empirical research. It can
be formally written as follows:

B, = Z?:o R(t, ¢ +j)_1 Dy (2)
where:
B; - is public debt outstanding in period ¢;
D, - is primary balance (net lending/borrowing less interest on public debt);
R(t,t+)) = H{;:O Reyp - 18 the discount factor applying between periods t and t + J,
Revie =1+ 1eps;
Ty4x - is the real interest rate on public debt instruments in the period t + k, the same
for all assets, assuming perfect foresight (O’Connell and Zeldes 1988, p. 434).

The equation 2 formally describes the situation when the sum of all the future, dis-
counted primary balances covers the existing (initial) level of debt. If this criterion is met
in a particular economy, the government (the fiscal agent) does not play Ponzi game and
the fiscal policy can be considered sustainable.

The formula for fiscal sustainability empirical testing was changed slightly. To avoid
the ex ante estimation error, the historical data were used (16 yearly observations form
the period 2001-2016). The period seems to be long enough in the light of the average
terms to maturity of public borrowing instruments (Eurostat, 2017). The following formula
was estimated:

FGREAE+ )T Dy 20 (3)

As the debt volumes are large, the initial requirements for the investigated economies
were relaxed. It was necessary to check whether the sum of the discounted primary net
lending values at the local level for the investigated period was at least positive. If so, one
could say that the local government level in the given economy was at least able to pursue
the path to repay the existing level of debt.

Then, the second condition for no-Ponzi scheme was estimated. | checked whether
the sum of primary net lending values in the given period was able to cover the initial level
of debt. It can be formally written as:

Y R(t,t+ )"  Dpyj = By (4)
where:

B, - is the initial level of local government debt (i.e. form the year 2000), the
rest, as in equation 2.

Formal stationarity and cointegration tests were not used in the article. The most pop-
ular Dickey-Fuller or Phillips-Perron tests could not be used because of their severe finite
sample power and size problems (see e.g. Delong, Nankveris, Savin, & Whiteman,
1992).The data sample seemed too small even for the DF-GLS test which is characterised
by the best overall performance in small samples (see: Elliott, Rothenberg, & Stock, 1996).
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It is worth mentioning that tests for cointegration between revenues and expendi-
tures have been widely used in empirical research. However, rejections of sustainability
using those tests can be invalid. The intertemporal budget constraint may hold satisfied
even if the revenues and expenditures are not cointegrated (Bohn, 2007).

Data for empirical research were taken from Eurostat, and they cover 16 yearly obser-
vations between 2001 and 2016 (besides the data on the level of local government debt
in 2000 were used as the initial level of debt for Ponzi scheme testing). | used data denom-
inated in EUR, national currency, and in per cent of GDP.

RESULTS AND DISCUSSION

Performing empirical analyses, one must remember that all the Visegrad Group countries
have had some problems with fiscal sustainability at the general government level (Uryszek,
2015a). They are relatively centralised economies, where the fiscal role of local governments
has been relatively limited®. The results of the research show that fiscal autonomy is scarce
there (Uryszek, 2015b). Besides, data analyses show that the share? of the local level in the
total public debt sector in all the investigated economies is relatively small (Table 1).

Table 1. Local government expenditures’ share in general government expenditures in the V4
economies (in %)

Year Czech Rep. Hungary Poland Slovakia
2001 22.8 24.9 31.3 6.6
2002 23.7 24.9 29.7 7.8
2003 25.2 26.6 28.3 17.9
2004 27.4 25.9 29.3 16.7
2005 26.0 25.6 29.6 17.0
2006 26.9 24.6 30.4 16.8
2007 26.0 23.2 30.8 16.7
2008 26.1 23.3 31.7 16.6
2009 26.6 23.7 32.2 16.5
2010 26.3 25.4 32.7 17.3
2011 28.5 23.0 31.9 16.6
2012 253 19.1 31.0 15.8
2013 26.7 15.2 30.8 15.4
2014 27.3 15.9 31.6 15.9
2015 27.0 15.8 30.8 16.4
2016 25.7 12.8 31.3 15.8
average 26.1 21.9 30.8 15.4

Source: own calculations based on data from Eurostat.

All the investigated economies can use public borrowing process. However, the lev-
els of the local debt are relatively small (Table 2). The data in Table 2 show that Hungary

1 According to Eurostat, the only self-government level in V4 countries is the local one. The regional levels are
not recorded there (which can be moot and controversial, considering e.g. Polish voivodships).

2The scope of the local level in the whole public sector is measured here as the share of the local government
level expenditure in the total general government expenditure.
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was the only V4 country which had not fulfilled the Maastricht criterion relevant to the
public debt. The other economies’ public debt volumes were significantly lower than
60% of GDP. On the other hand, the levels of local debt in all the V4 countries were
limited and could not play a significant role in the process of public borrowing. The local
debt levels should therefore be relatively easy to repay by self-government units. It is,
of course, dependent on the level of primary net lending (Figure 1).

It is necessary to check whether the net lending values in the investigated economies
were sufficient to stabilise the debt to GDP ratio. The estimations of equation 1 were made
and the values of the threshold primary balance (TPB) were calculated to answer this ques-
tion. In this way it is possible to compare the theoretical, threshold values of primary gaps
(or minimal values of surpluses) necessary to stabilise the debt to GDP ratio (‘TPB’ in Fig.
1 and in Table 3) with the volumes of the actual primary balance (‘APB’ in Fig. 1 and in
Table 3). The outcomes of this comparison are shown in Figure 1.

Table 2. Public debt in V4 economies (in % of GDP)

Czech Republic Hungary Poland Slovakia
Year General Local | General Local General Local | General Local
gov. gov. gov. gov. gov. gov. gov. gov.
2001 22.8 1.6 514 1.1 37.3 1.3 48.3 1.3
2002 25.9 1.8 54.6 1.5 41.8 1.7 42.9 1.3
2003 28.3 2.0 57.1 1.5 46.6 1.8 41.6 1.3
2004 28.5 2.3 58.0 1.6 45.0 1.8 40.6 1.2
2005 27.9 2.4 60.0 1.8 46.4 2.1 34.1 1.4
2006 27.7 2.5 64.1 2.3 46.9 2.4 31.0 1.6
2007 27.5 2.4 65.0 3.0 44.2 2.2 30.1 1.7
2008 28.3 2.3 71.0 3.8 46.3 2.3 28.5 1.7
2009 33.6 2.3 77.2 4.1 49.4 3.0 36.3 2.1
2010 37.4 2.5 79.7 4.6 53.1 3.8 41.2 2.4
2011 39.8 2.5 79.9 4.3 54.1 4.2 43.7 2.6
2012 44.5 2.6 77.6 3.7 53.7 4.2 52.2 2.4
2013 44.9 2.8 76.0 1.5 55.7 4.3 54.7 2.2
2014 42.2 2.7 75.2 0.1 50.2%) 4.3 53.5 2.2
2015 40.0 2.4 74.7 0.2 51.1 4.2 52.3 2.3
2016 36.8 1.9 73.9 0.2 54.1 3.9 51.8 2.2
average 32.5 2.3 67.7 2.1 47.8 2.9 43.1 1.8

*) The significant decrease in the general government debt in Poland in 2014 was the outcome of the reform of
Polish social security system.
Source: own elaboration based on data from Eurostat.

Data analyses show that the most significant differences between the theoretical val-
ues of primary net lending necessary to stabilise the debt to GDP ratio and the actual vol-
umes of primary net lending were recorded during the global financial crisis. However,
Hungary had strong problems with stabilising the local debt even before the crisis. The
Czech Republic and Poland also produced too large primary deficits. It could affect the lack
of fiscal sustainability of the local level in these countries. The positive results recorded
during the recovery time diminished or even removed that threat.
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The values of the primary gap were calculated as the volume of actual primary
balances less the theoretical primary balance volumes necessary to stabilise debt to
GDP ratio. The outcomes are presented in Table 3.

1,2 3
Czech Rep.

0,8

Hungary

0,4
0
-0,4

-0,8

Slovakia

Figure 1. Threshold primary balance (TPB) vs. actual primary balance (APB) values
in the local government sectors of V4 countries (in % of GDP)
Source: own calculations based on data from Eurostat.

The negative values of the primary gap mean that the actual local deficits were too large
to stabilise the local debt to GDP ratio. Positive values prove that the actual local net lending
values were sufficient to stabilise this ratio. An interesting finding is that the averages of the
primary gap for the local governments in all the investigated economies were close to zero
(Poland recorded a negative value, but still the gap was relatively small). It means that, on
the average, during the last 16 years all V4 countries recorded the net lending values just
enough (or almost enough) to stabilise the volume of local debt. In other words, all the coun-
tries were able to enter the sustainable fiscal path at the local level.

Using this key finding, it is necessary to check whether these values were high enough to
cover the initial level of debt. That is why the next part of the empirical study were the esti-
mations of formulas 3 and 4. First, | checked whether the sums of the discounted primary net
lending values in V4 countries were positive (equation 3). The results are shown in Table 4.

The results show that Poland was the only country which did not pass the initial
test of the no-Ponzi scheme at the local government level. The rest of V4 countries
passed. The next step was the estimation of equation 4 for the investigated econo-
mies. The outcomes are presented in Table 5.

The results show that Hungary was the only country which fulfilled the condition for
no-Ponzi scheme for the years 2001-2016. The rest of the V4 countries failed. It means
that the Czech Republic, Poland, and Slovakia we unable to repay the initial level of local
governments debt (i.e. the debt volume recorded in 2000). In other words, their borrowing
needs were higher than their fiscal capacity at the local level. To avoid problems with the
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debt repayment the V4 countries need to tighten their fiscal policies at the local level or
give more revenue rising capacity to the local governments.

Table 3. Values of primary gap in in the local government sectors of V4 economies (APB less
TPB, in % of GDP)

Year Czech Rep. Hungary Poland Slovakia
2001 -0.4 0.2 -0.1 -0.1
2002 -0.4 -0.8 -0.3 0.4
2003 -0.3 -0.1 -0.3 0.0
2004 0.1 -0.2 0.3 0.5
2005 0.1 -0.4 0.0 0.1
2006 -0.1 -0.8 -0.2 0.0
2007 0.4 -0.2 0.1 0.1
2008 -0.1 0.1 -0.1 0.0
2009 -0.7 -0.9 -1.1 -0.8
2010 -0.4 -1.0 -1.2 -0.9
2011 -0.3 0.4 -0.6 0.0
2012 -0.2 0.2 -0.2 0.1
2013 0.2 2.5 -0.1 0.2
2014 0.2 1.4 -0.1 -0.1
2015 0.7 0.2 0.1 0.3
2016 1.0 0.3 0.4 0.7
average 0.0 0.1 -0.2 0.0

Source: own calculations based on data from Eurostat.

Table 4. No-Ponzi scheme — empirical results for the local government sectors in V4 econo-
mies (outcomes for formula 3)

national currency*) EUR*¥*)
Country
million unit per capita million unit per capita
Czech Rep. 4890.1 463.1 281.2 26.6
Hungary 300 383.8 30595.2 806.6 82.2
Poland -19463.1 -512.9 -4781.6 -126.0
Slovakia 119.5 22.0 47.7 8.8

*) Slovakia entered Eurozone in 2009. Slovak koruna was the domestic currency before that date. After that euro
is the national currency there.

**) The data are converted into euro using annual average exchange rates from Eurostat.

Source: own calculations based on data from Eurostat.

The problem of unsustainable fiscal situation of local governments has been presented
in the literature. The research methods differ but the results of these studies are mostly con-
sistent with the outcomes of this research: the Polish local finance sector seems to be un-
sustainable (see e.g. Sroka & Pogan, 2015). The level of local debt in Poland has been rising
and sometimes it is even hidden by the local authorities (Poniatowicz, 2011). Czech Republic
also has problems with fiscal sustainability at the local government level (Pospisil, Oancea,
& Dragoescu, 2017). On the other hand, Hungary, after strong crisis, started to stabilise pub-
lic finance not only at the central but also at the local level (Jankovics, 2016).
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Table 5. No-Ponzi scheme — empirical results for the local government sectors in V4 countries
(outcomes for formula 4)

national currency*) EUR
Country
million unit per capita million unit per capita
Czech Rep. -31194.9 -2954.1 -732.3 -69.3
Hungary 205 168.3 20 897.2 443.5 45.2
Poland -26175.4 -689.7 -6 469.1 -170.5
Slovakia -299.6 -55.2 -245.3 -45.2

*) see note in Table 4.
Source: own elaboration based on data from Eurostat.

CONCLUSIONS

Analyses show that all the V4 countries are characterised by relatively centralised public
finance systems. The scope of the local sector is limited there. The average share of local
governments’ expenditure in the total public spending of the V4 economies, in the years
2001-2016, was between 15.4% in Slovakia and 30.8% in Poland. The level of debt was also
low (between 1.8% of GDP in Slovakia and 2.7% in Poland, on average). Such a situation
should make local debt repayments easy. In other words, the local governments in the V4
economies should have no reason to play Ponzi games. The empirical results show that it
is only partly true (as well as the first research hypothesis is). Three out of four countries
fulfilled the initial no-Ponzi condition, i.e. the sums of discounted primary balances of their
local government levels were positive. Poland was the only exception here.

However, the sums of discounted local governments primary net lending were in-
sufficient to cover the initial debt volume. It was possible in Hungary only. At the same
time Hungary was the only V4 country which has not fulfilled the public debt Maas-
tricht criterion. Such a situation suggests that the local level was used by the fiscal
authorities to reduce the instability of the whole public sector. The low level of fiscal
autonomy of local governments in all the investigated economies does not let these
governments to expand expenditures and use more of debt financing. However, the
empirical results of no-Ponzi scheme investigation show that the V4 countries did not
achieve the full fiscal sustainability at the local level.

The results for the threshold primary balance and the values of the primary gap
showed significant imbalances during the last financial crisis. The primary deficit values
during crisis were high and at the same time too large to stabilise the local governments
debt to GDP ratio, which lends empirical support to the second hypothesis. The Ponzi
scheme was then significantly reduced during the recovery time after the crisis. Gener-
ally, all the countries showed the potential to produce primary surpluses at the local
level and they have been able to stabilise the local debt to GDP ratio. The average values
of the primary gap for the whole research period were very close to zero. The large pri-
mary deficits recorded in Hungary and Slovakia during the crisis were fully covered by
surpluses generated before and after the crisis (and they were almost covered in Po-
land). Paying a significant interest rate on public debt, Poland should try to generate
slightly higher primary local surpluses to avoid the Ponzi games at the self-government
level in the future. The third hypothesis in then false.
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