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Arastirma Makalesi Research Article

Sustainability of public debt:
An example of selected European
Union countries

Kamu borcunun surdurulebilirligi: Secilmis Avrupa
Birligi Glkeleri ornegi

ABSTRACT

The 2008 Mortgage crisis that emerged in the United States affected almost all countries in the
world. Following this effect, a new crisis, namely the debt crisis, appeared in Europe. Greece, Spain,
Italy, Ireland, and Portugal have been most strongly affected by this crisis. As a consequence of
the 2008 global financial crisis, the sustainability of increasing public debt has been a matter of
debate. Within this context, in the study, the sustainability of public debt for the European Union
countries with the highest public debt was examined with the help of different unit root tests
using the annual data of 1995-2018. Based on the results of the study, public debt in the investi-
gated countries was found to be sustainable.

Keywords: EU countries, panel data analysis, public debt, sustainability
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6z

2008 yilinda Avrupa Birliginde meydana gelen Mortgage krizi dlinyanin hemen hemen butin
Ulkelerinde etkisini gostermistir. Bu etkiyle birlikte Avrupa’da borg krizi adiyla yeni bir kriz patlak
vermistir. Bu krizden en fazla etkilenen Ulkeler ise Yunanistan, ispanya, italya, irlanda ve Portekiz
olmustur. Dolayisiyla 2008 kiiresel finansal krizinden sonra artan kamu borglarinin mali stirdi-
rtlebilirlik tartigmalari artmistir. Bu baglamda galismada kamu borcunun en fazla oldugu Avrupa
Birligi Ulkeleri icin kamu borcunun sirdurdlebilirligi 1995-2018 yillik verileri kullanilarak yapisal
kirilmali ve yapisal kirllmasiz panel birim kok testi yardimiyla incelenmistir. Calisma sonucunda
kamu borcunun segilen bu Ulkelerde sirdirilemez oldugu tespit edilmistir.

Anahtar Kelimeler: AB Ulkeleri, panel veri analizi, kamu borcu, stirdtrilebilirlik

JEL Kodlari: H60, H61, E6

Introduction

With the introduction of the euro in 2002, loans have become cheaper for the countries included in
the euro area. As a result, public and private sector expenses increased, and many European coun-
tries (especially Greece, Italy, and Portugal) entered into a crisis with high debt rates. In addition,
competition in these countries has decreased and growth based on debt has been adopted. On the
other hand, the disruptions that came with the financial crisis in the banking system brought a new
burden on the public. With the increase in public risk and loan costs, the debt crisis has become
unsustainable. Although the Mortgage crisis arising in the United States was initially expected to
be regional, because of the relations between the United States and Europe, the crisis occurred in
almost every country in Europe. The crisis, which originated with the bankruptcy of several major
banks in the United States, led to a decline in production and national income and also significantly
hindered foreign trade transactions with Europe. A debt crisis broke out in Europe due to a decline in
the stock markets followed by issues in the banking sector and liquidity distress as well as high pub-
lic debt and current deficit. However, it would not be accurate to claim that the European debt crisis
was caused solely by the global crisis. Financial distress has intensified in European countries due to
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the emergence of the global crisis on top of national economic
and financial problems. Europe has diverged negatively from the
global economy. Due to the nationalization of the debts of some
financial institutions, the public debt has risen to serious levels
and this has led to concerns about the repayment of the debt.
Expropriation of debts of some financial institutions caused
public debt to rise to serious levels and concerns about repay-
ment of this debt. This resulted in countries such as Greece,
Ireland, Portugal, and Spain, which have high debt, to face the
debt problem. The crisis experienced in European countries is
remarkable with regard to existing economic differences in the
center and periphery groups of countries. As for Germany and
France, located in the center of Europe, it is possible to say that
their significant influence on European Union (EU) politics com-
pared to the peripheral countries has resulted in a greater eco-
nomic difference between central and peripheral EU countries.
The impact of the crisis was experienced deeply in Greece, Spain,
Ireland, Portugal, and Italy in particular (Beser & Kilig, 2019).

Figure 1 shows the proportions of public debt in countries most
significantly affected by the global economic crisis. As demon-
strated in the figure, following the crisis, proportions of public
debt appear to be ever increasing in almost all of the countries
mentioned.

Figure 1 presents the share of public debt in gross domestic prod-
uct (GDP) in selected European countries. As seen in the figure,
following the global financial crisis, public debt appears to rise
continually. Particularly in Ireland and Spain, where the share of
public debt in GDP was below 50% prior to the global crisis, this
share was much higher following the crisis, even surpassing 100%
in Ireland after 2011.

As for the aforementioned countries, it would be fair to say
that they all have been affected by the global crisis in varying
degrees. Greece has felt the impact of the crisis most strongly
and imposed the greatest burden on the EU. The Greek crisis is
also considered to be among the most significant debt crises.
Expansionary fiscal policies undertaken in Greece have led to fis-
cal and macroeconomic imbalances. High public expenditures,
weak public revenue, and structural issues resulted in weak inter-
national competitive power (Durusoy & Samiloglu, 2012). As for
the economy of Greece, increased social security expenditures
in particular, as well as decreasing tax revenues and high prices,
negatively influenced the public finance performance (Ugar, 2012).
Unsustainable public debt overlapping with the global financial
crisis has increased the magnitude of the crisis.

Another country that battled with high public debt was Ire-
land. The crisis appeared in Ireland as a result of increases in

250

200

150
— . I

100

50

0
S —=— A 0 F v V> DN — NN F N O~
[ =R R e e e = = = R R o e i s I e e e B e B e e e
S O O O O O O O O O O O O o O O o o O
(o o BN o\ BEN o BN S I o BN o RN o\ RN o BN o BN © S RN o\ B o B o BN o BN o I o\ BN N

Figure1.

Some European Countries Public Debt (Gross Domestic Product %).
Source: Eurostat, https://ec.europa.eu/eurostat/data/database, 2019.
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government debt stock and budgetary deficits on top of hard-
ships in housing and banking industries. The hardship in the
housing industry adversely affected the construction industry
and hindered growth. The economy of Ireland downsized by 7%
in the last quarter of 2008 and 6% in the first quarter of 2009,
following negative growth in the first quarter of 2008 (Yilmaz,
2013).

Overall, it can be seen that the European crisis takes its source
from structural circumstances and the challenges in the eco-
nomic coordination. There are significant differences between
levels of development and competitive economic power of Euro-
zone countries (Kilig & Bayar, 2013). Despite varying financial and
economic problems, a common issue to all of these countries is
public debt. Within this context, the present study examines the
sustainability of public debt in European countries.

The paper proceeds as follows. In the second section, public debt
sustainability and financial sustainability studies are included. In
the third section, data and methodology are described. For this
purpose, Hadri and Kurozumi (2012) test, which is one of the sec-
ond-generation unit root tests that primarily takes into account
the cross-sectional dependence, and Im et al. (2005) structural
break panel unit root test, which both allows for structural breaks
and assumes cross-section dependence with the trend shift
Lagrange Multiplier (LM) test, will be applied. The results of the
study are given in the last section.

Survey of the Literature

As a result of the literature review, it is seen that Hamilton and
Flavin (1986) and Trehan and Walsh (1991) made the first studies
examining the sustainability of budget policies using stagna-
tion analyses. In the univariate approach introduced by Hamilton
and Flavin (1986), budget policies are sustainable if the variable
obtained is the result of the ratio of the public debt stock to the
GDP; if it does not meet the stationarity condition, it means that
it is not sustainable.

According to Trehan and Walsh (1991), it is sufficient for public
debt to be stationary in the first difference in order to assume
sustainability. A definition of fiscal sustainability is given by Burn-
side (2005) as “a government’s ability to indefinitely maintain the
same set of policies while remaining solvent.” However, there is no
single clear definition of the concept in the literature. It is, accord-
ing to Buiter (1983), the stability in the ratio of net fiscal deficit
value to GDP. Broda and Weinstein (2004) defined fiscal sus-
tainability as public sector borrowing requirement, the primary
surplus and public debt stock to GDP ratio have been defined as
stagnant, current policies can be maintained with a stable debt/
GDP ratio. According to Blanchard et al. (1991), fiscal sustainability
is the ultimate convergence of public debt/GDP ratio to the initial
level and the equality between present values of future primary
surplus and current deficit. Alvarado et al. (2004) define fiscal sus-
tainability as the long-term stability of fiscal policy implemented
by the state. Another test for sustainability proposed by Bohn
(1995) suggests that a given public debt policy can be shown to
be sustainable in case the primary surplus/GDP ratio is a positive
function of the debt/GDP ratio.

Sensitivity toward fiscal policy against increasing public debt and
changing macroeconomic conditions has increased, and different
views have been put forward in economic debates. Joseph (2008)
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conducted an analysis of East Caribbean countries for the years
1970-2005 and concluded the absence of fiscal sustainability.
Ehrhart and Llorca (2008) investigated South Mediterranean
countries for the time periods from 1975 to 1999 and from 1976
to 1999 using unit root tests, and their results showed the pres-
ence of long-term fiscal sustainability in the studied countries.
Ono (2008) found fiscal sustainability to be present in all coun-
tries except Japan in their study of G-7 countries. Hauner et al.
(2007), on the other hand, documented fiscal sustainability in all
G-7 countries. In their study, Mendoza and Oviedo (2004) estab-
lished fiscal sustainability in Mexico. Croce and Ramon (2003)
conducted a fiscal sustainability study involving several coun-
tries and concluded that there was no fiscal sustainability in Tur-
key, Argentina, and Brazil in the 1990s, whereas it was present
in Indonesia, Ireland, and Mexico. Vural (2018) failed to obtain a
significant result in his study of Turkey for 2006:1-2016:2. D6k-
men and Boz (2017) examined fiscal sustainability in Turkey
based on quarterly data of 2004:3 and 2016:2 and concluded the
absence of fiscal sustainability in Turkey. Tekeli and Hotunoglu
(2014) based their study on annual data from 1975 to 2012 to
investigate fiscal sustainability in Turkey and found no indication
of powerful fiscal sustainability. According to Bohn (1998), fiscal
consolidation appeared as a way to restore fiscal sustainability in
the case of a rapidly rising public debt level. There is an exten-
sive number of studies in the literature demonstrating the use
of fiscal space functions in fiscal sustainability analysis. Lukkezen
and Rojas-Romagosa (2013), Medeiros (2012), Burger et al. (2012),
Celasun et al. (2006), Fournier and Fall (2015) used fiscal space
functions to estimate the thresholds for the sustainability of pub-
lic debt and the limits of public debt. Beqiraj et al. (2018) exam-
ined the sustainability of public debt in 21 OECD countries based
on annual data from 1991 to 2015 and found out that public debt
in these countries was unsustainable.

Method

Although every country has different financial and economic
problems, the common problem of the countries is public debt.
This article is based on the study by Hamilton and Flavin (1986)
and Trehan and Walsh (1991) basing the sustainability of budget
policies on stagnation analyses. There are many studies in this
context in the literature. Most of the studies in the literature
consist of the relationship between economic growth and pub-
lic debt. This study aims to examine the sustainability of public
debtin some EU countries. In this study, researchers investigated
the sustainability of public debt in selected countries based on
annual data from 1995 to 2018. In the study, the Debt/GDP vari-
able (used as public debt), which is the ratio of the total public
debt stock to the GDP, was used as a sustainability indicator.
Debt/GDP data for Italy, Spain, Portugal, Greece, and Ireland were
subject to analysis. The data were obtained from the Eurostat
databank. Although there is no generally accepted level regarding
the level of debt stock, today, the ratio of Debt/GDPis a frequently
preferred indicator in terms of giving an idea about the sustain-
ability of debts. The best-known example of this is Maastricht
criteria. Accordingly, 60% is determined as the upper limit for
the ratio of public debt stock to GDP in the member countries of
the Euro Area. The discussed variables were first tested for cross-
sectional dependence to allow for the application of unit root
tests taking account of cross-sectional dependence. It would be
unrealistic to assume that the cross-section units in the panel
are not influenced by one another in the presence of a shock on
the series. It is necessary to apply unit root tests taking account

of cross-sectional dependence to obtain effective estimation
results (Nazlioglu, 2010).

In panel data analysis, it is first and foremost necessary to test
cross-sectional dependence. This is due to the fact that unit
root tests used to test the stationarity of series differ based on
whether cross-sectional dependence is present in series. First-
generation unit root tests are based upon the assumption that
there is no correlation between cross-section units and are used
in the case when there is no cross-sectional dependence. How-
ever, in the case of a correlation between cross-section units,
first-generation tests have lower strength. For this reason, sec-
ond-generation unit root tests that account for cross-sectional
dependence were developed (Yerdelen & Tatoglu, 2013). The
first test developed to examine the existence of cross-sectional
dependence in series in panel data analysis is the LM test devel-
oped by Breusch and Pagan. Lagrange Multiplier test is used
when the time dimension of panel data is greater than the cross-
sectional dimension (T > N). The test statistics (CDLM,) of LM test
are as follows (Pesaran, 2004).

Breusch and Pagan's (1980) LMy, test statistics were used to test
for cross-sectional dependence. LM, test statistics are calcu-
lated based on the regression given in the following equation:

N-1 N

CDLM, = TZZ;S; (1)

i=l j=i+l

pf given in Equation (1) is the estimation of the pairwise corre-
lation of the residuals. Breusch and Pagan indicated that in the
case of null hypothesis where no cross-sectional dependence
presents, CDLM, test statistics is distributed asymptotically (x?)

. Besides, the applicability of the LM test diminishes in the case of
N — o . Following this, Pesaran developed a new test to be used
inthe case where N and T are of large values. Test statistics of this
test (CDLM,) is the scaled version of CDLM, (Pesaran, 2004):

N-1 N

MZZ(T@? -1) @)

i=1 j=i+l

CDLM, =

Pesaran et al. later developed a different version of the LM
test. Bias-adjusted LM statistics of this test (LM_,) is as follows
(Pan et al.,, 2015):

adj

LM . = 2T iiﬁ (T—k)[s,-z/ — Mgy
B O e R )

In this study, cross-section dependence was determined in the
series. First of all, the Hadri and Kuruzomi (2012) test was applied
in the study. Then, the Im et al. (2005) structural break panel unit
root test, which allows for structural breaks and assumes cross-
section dependence with the trend shift LM test, was applied
Im et al. (2012). Lagrange Multiplier test developed by Im et al.
(2010) allows up to two heterogeneous breaks both in level and
in slope. Besides, the test corrects the existence of cross-section
dependence by applying the extended process (CA) in terms of
cross-section developed by Pesaran (2007) (Ozcan, 2012). In
addition, the test allows for breaks at different times for differ-
ent countries and structural breaks in both null and alternative
hypotheses.
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The Hadri-Kuruzomi (2012) test was developed to be the panel
test equivalent of the KPSS (Public Personnel Selection Exami-
nation) test in time series while also taking account of cross-sec-
tional dependence. Test statistics are calculated as follows:

T

1 W2
T Z‘(S,-t ) (4)

iSPC

SPC _
VA

T

Z =SS ©)

iLA

1=1

Null and alternative hypotheses for the Hadri—-Kuruzomi test are
expressed as follows (Hadri & Kuruzomi, 2012):

Hy:0;#0 . 5eries are stationary.

Hy:0: =0 geries are not stationary.

Since the first- and second-generation tests do not allow for
structural breaks, they might be subject to a significant loss of
power in case of possible breaks in data. For this reason, LM panel
unit root test by Im et al. (2005) is recommended. Im et al. (2005)
suggested a panel LM t-statistic based on univariate LM statis-
tics (Lee & Strazicich, 2003). Lee and Strazicich’'s model can be
summarized as follows:

AY, :; AZ,, +8,8,, ,+ gy (6)
where A isthe first difference operator, SA’,-,,,I isthe detrended vari-
able of Y, ,, and g;, denotes error term. The t-statistic (denoted t')
forthe null hypothesis H,:5,=0 can be calculated for individual

units to compute LM test statistic as follows:

r= %Ztﬁ @)

This is then used to determine the following standardized panel
LM test statistics:

LM(?) — M (8)

NGB
where E(7) and V(7) are tabulated by Im et al. (2005).

Fourier Panel KPSS test based on the Fourier KPSS stationarity
test suggested by Nazlioglu and Karul (2017) and developed by
Becker et al. (2006) is as follows:

Vi = 0 () + 1+ MiF, + € 9)

Ty = Vg Uy (10)

where i=1,2,3, .., N cross-sectional dimension, r=1,2,3, .., Ttime
dimension, r, =0 starting point, r, random walk process, €, and
u, mutually independent and identically distributed stands for
constant variance error terms. F, is stationary and EF’, =6’ >0
is the uncorrelated unobservable common factor. ¢,, F, and
), are independently distributed for all is. Finally, F, is assumed
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to be known. a (¢) is a deterministic function of ¢. Regardless of
whether the breaks in the series are sharp or soft, the number of
breaks and the dates of the break, nonlinear, or any break in the
deterministic term can be captured with the Fourier approach
(Becker et al., 2006).

Accordingto Endersand Lee (2012), ifthe constantterm contains
any structural shift with unknown forms, the Fourier expansion
with a single frequency component can be expressed as:

2kt v cos 2kt
T Yo o (1)

Y, and vy, measure the width and displacement of struc-
tural shifts, respectively. k represents the Fourier frequency
number. The above equation shows smooth shifts in the
constant term.

(xf(t) =, + 7y sin(

It allows obtaining the time-varying constant term with nonzero
values of y,;and y,, to capture (Jones & Enders, 2014):

o (t)*a +b, + 7, sin 2kt + 2mkt
i\l = +b, +7,;8 T Y2, COS T

In the above equation, both the slope of the deterministic trend
and any change in the constant term can be captured with the
non-zero values of y,;and y,; which show the soft shift in the trend
function (Lee et al., 2015).

(12)

The hypotheses of this test are as follows:
Hy =02, =0 is stationary.
H, =02, >0 is not stationary.

Becker et al. (2006)'s KPSS-based stationarity test, which allows
the Fourier frequency, can be expressed as follows:

ZIZIS[z(k)Z (13)

1
()= =

~ t
Here S, (k):Z &, denotes the partial sum of the residues
j=1

obtained from the LLC (Life Cycle Cost) estimate of Equation
(10) and &, is the estimation of the long-run variance of the ¢,
errorterm:

0% = lim T"E(S,-f) (14)

T—w

The Fourier panel statistic FP(k) can be defined as:

PP(K) = D (k) (15)

Nazlioglu and Karul (2017) following Becker et al. (2006) showed
that the asymptotic distribution of (k) did not change accord-
ing to other variables in the data generation process and that it
depends only on n; (k) . When T— oo and N — oo, it has been
shown that under the null hypothesis, Lindberg-Levy central limit
theorem approaches the standard normal distribution with the
mean of (k), (k) and variance ¢*(k) .
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Fz(k)—Ww.l (16)

(k) and g*(k) are the values obtained from Monte Carlo
simulations.

Results

H, hypothesis is rejected in the case that the probability value
obtained from the cross-sectional dependence test is less than
.05 and so it is decided that there is cross-sectional dependence
between units that constitute the panel (Pesaran et al., 2008).
The presence of cross-sectional dependence between variables
is shown in Table 1.

As seen in Table 1, H, hypotheses were rejected as their probabil-
ity values are less than .05. It is established that the series exhibit
cross-sectional dependence. In this case, there is cross-sectional
dependence between countries that make up the panel.

Results presented in Table 2 suggest the public debt variable to
be stationary at level values based on probability values. Public
debt can be assumed to be sustainable in given countries for the
entirety of the panel.

Table 3 shows the results of Im et al. (2012) panel unit root tests
with structural breaks. The trend shift model of this test consid-
ers the cross-section. The results acquired from single and two
break models were compared with the table values in level and
in the trend shift model, and it was concluded that the public
debt variable is stationary in the entirety of the panel on the basis
of individual countries. Table value obtained through the single
break model is —3.950 at 5% based on the individual evaluation
of countries. The test statistics values are greater than the table
value in all countries except Spain. In this case, the H, hypoth-
esis is rejected and the H, hypothesis is accepted. Thus, in Ireland,
Italy, Greece, and Portugal, public debt was determined to be sta-
ble and sustainable. The table value of —4.661 in the two-break
model is less than the test statistics of all given countries. In this
case, it has been concluded that the public debt variable is stable
and sustainable in all countries. Considering the studies on sus-
tainability in the literature, the fact that the Debt/GDP variable

Table 1.
Cross-Sectional Dependence Test

Public Debt
In Level Stat. Prob.
CDLM, (Breusch & Pagan, 1980) 58.697 .000™
CDLM, (Pesaran, 2004 CDLM) 10.889 .000™
CD (Pesaran, 2004 CDLM) —2.745 .003™
LMadj (PUY, 2008) 6.976 .000™
Note: *** 1% significance levels.
Table 2.
Hadri and Kuruzomi Panel-KPSS Unit Root Test

Constant

Levels
Public Debt Statistics P
ZA_spc —-.9079 .8180
ZA_la —-21396 .9838

;I;;?ILeeZ.and Tieslau (2012) Panel Unit Root Tests with Structural Breaks
Trend Shift: One-Break Test

Public Debt Lag LM-stat. Break(s)
Portugal 0 -5.450 2010
Italy 0 —-4.616 2010
Spain 1 -3.633 2010
Greece 0 —4141 2010
Ireland 1 -5.013 2007
Panel-LM -6.592

P .000

Trend Shift: Two-Breaks Test

Portugal 0 —7.279 2004-2010
Italy —6.660 2007-2011
Spain 1 —7152 2006-2010
Greece —-11110 2009-2012
Ireland -6.312 2007-2013
Panel-LM —16.942

P .000

Note: The maximum lag length is taken as 2 and the optimal lag length is
determined based on the “t-stat significance” approach. Trend shift model values:
single-break model —4.604 (1%); —3.950 (5%); —3.635 (10%). Two-breaks model
—5.365 (1%); —4.661 (5%); —4.338 (10%). LM = Lagrange Multiplier.

has a unit root concludes that fiscal policies are “unsustainable”;
The fact that it does not have a unit root (stationary) indicates
that fiscal policies are “sustainable” (Hepsag, 2011).

In the study, when the frequency (k) is 1, 2, and 3 according to
the fixed model, the analysis was performed with the Fourier
Panel KPSS test, and the findings are presented in Table 4. In
panel statistics, the null hypothesis is accepted at the statisti-
cal significance level of 5%. Accordingly, in the panel data set of
the countries discussed, it has been revealed that the public
debt is sustainable. Looking at the individual results, it is seen
that 4 out of 5 countries (Portugal, Italy, Spain, and Ireland) are
stationary when the frequency is 1 at the level (constant) and at

Table 4.
Fourier Panel KPSS Test
Constant

Gradual/Smooth Shifts
Countries k=1 k=2 k=3
Portugal 165 232 225
Italy .070 201 202
Spain 052 197 198
Greece A74 207 147
Ireland 169 103 .096
Panel statistic 2.507 792 293
p .006 214 .385
Note: The statistics are based on using the Bartlett Kernel with the Kurozumi
(2002) rule. The p values are for a one-sided test based on the normal
distribution. The constant model critical values for individual statistics are 1318
(10%), 1720 (5%), .2699 (1%) for k=1; .3150 (10%), .4152 (5%), .6671 (1%) for k=2;
.3393 (10%), .4480 (5%), .7182 (1%) for k=3 (see Becker et al., 2006, p. 389).
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the 5% significance level. When the frequency is 2 and 3, five out
of these five countries (Portugal, Italy, Spain, Greece, and Ireland)
are found to be stationary. This is in line with the studies of Ham-
ilton and Flavin (1986) and Trehan and Walsh (1991), on which the
article is based. In the univariate approach put forward by Hamil-
ton and Flavin (1986) and Trehan and Walsh (1991), budget policies
are sustainable if the variable obtained is the result of the ratio
of public debt stock to GDP; If it does not meet the stationarity
condition, it means that it is not sustainable.

Discussion and Conclusions

Many structural crises since the 19th century have begun to cre-
ate more devastating effects in parallel with the globalization of
the world economy. The EU is among the countries most affected
by the 2008 crisis. Developed economies shrank between 3%
and 4% in 2009. In this period, the Euro Area shrank by 4.1%. This
shrinkage was the largest in the history of the EU.

Mortgage crisis of the United States did not remain regional and
many other countries had their shares from the crisis. The crisis
initially affected Greece and later impacted the entire Euro Zone
in a difficult position in what might be thought of like a domino
effect. Throughout the crisis, foreign debt was the major hardship
for most countries in Europe. Although it is known that private
sector borrowings were at an increase, the issue of public debt
was common to all countries.

Most countries experienced the 2008 crisis on varying levels.
While Greece struggled with public debt, twin deficits, and rising
rates of unemployment, Ireland, known as the “Celtic Tiger,” dealt
with a budget deficit in the housing industry and banking sector
on top of public debt. Portugal faced with public and private sec-
tor debt and twin deficits. Spain struggled with issues in housing
and banking sectors in addition to increasing public and private
sector debt and unemployment. Similarly, in Italy, public and pri-
vate sector debt, budget deficit, and recession issues appeared.
As one can see, the crisis did not make an equal impact on each
country. Nonetheless, the common issue appears to be public
debt. A high public debt poses the risk of insolvency. Public debt
also restrains solvency from being used as a tool of policy against
the conjuncture and increases the cost of borrowing of a country.
Ultimately, rising public debt can result in a decreasing rate of
production and growth. The financial crisis and the following debt
crises led to a focus on the sustainability of debt. With this object
in mind, the sustainability of public debt in EU countries with the
highest public debt was investigated by using panel root tests
with structural breaks by Im et al. (2005) based on annual data
0f1995-2018.

Results obtained from single-break and two-break models were
compared with the table values in level and trend shift models,
and it was concluded that the public debt variable was station-
ary in the general of the panel as well as on the basis of indi-
vidual countries. Based on this result, it was concluded that the
public debt variable was stationary and sustainable in all inves-
tigated countries. The only exception was an unsustainable
public debt in Portugal in 2010. With the global financial crisis
experienced in 2008, | came to the conclusion that the pub-
lic debt problem encountered in some EU countries has been
improved in related countries except in Portugal. However, a
few precautions can be taken into consideration to prevent the
union from possible crises in the future. First, a unique mone-
tary policy and several fiscal policies should be ended. Secondly,
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the practice of protecting some sectors in some countries
against competition should be included in the union because
the competition potential of the industry and service sectors
of all countries in the union is not equal. This situation prevents
countries from increasing the production amount and provid-
ing effective growth power. In addition, EU member countries
are required to harmonize their working hours, improve their
tax and financial systems, and remove the barriers that com-
panies face by law.

Consequently, all countries should be more cautious in the event
of the next crisis and be prepared to prevent risks related to the
financial sustainability of the monetary and fiscal policies imple-
mented in the financial sector.

Peer-review: Externally peer-reviewed.

Declaration of Interests: The author declare that they have no compet-
ing interest.

Funding: The author declared that this study has received no financial
support.

Hakem Degerlendirmesi: Dis badimsiz.
Cikar Catismasi: Yazar, gikar gatismasi olmadigini beyan etmistir.

Finansal Destek: Yazar bu calisma igin finansal destek almadigini beyan
etmigtir.

References

Becker, R., Enders, W., & Lee, Junsoo (2006). A stationarity test in the
presence of an unknown number of smooth breaks. Journal of Time
Series Analysis, 27(3), 381-409. [CrossRef]

Beqiraj, E., Fedeli, S., & Forte, F. (2018). Public debt sustainability: An
empirical study on OECD countries. Journal of Macroeconomics, 58,
238-248. [CrossRef]

Beser, M., & Kilig, N. O. (2019). The relationship between the public debt
and economic growth: An analysis of PIIGS countries. Iranian Eco-
nomic Review, 23(3), 733-747. [CrossRef]

Blanchard, O., Chouraqui, J. C., Hagemann, R. P, & Sartor, N. (1991). The
sustainability of fiscal policy: New answers to an old question.
National Bureau of Economic Research (NBER). Working Paper No.:
R1547 (pp. 7-36). [CrossRef]

Bohn, H. (1995). The sustainability of budget deficits in a stochastic econ-
omy. Journal of Money, Credit and Banking, 27(1), 257-271. [CrossRef]

Bohn, H. (1998). The behavior of US public debt and deficits. Quarterly
Journal of Economics, 113(3), 949-963. [CrossRef]

Breusch, T. S., & Pagan, A. R. (1980). The Lagrange multiplier test and its
application to model specification in econometrics. Review of Eco-
nomic Studies, 47(1), 239-254. [CrossRef]

Broda, C., & Weinstein, E. D. (2004). Happy news from the dismal science:
Reassessing Japanese fiscal policy and sustainability. National
Bureau of Economic Research, Working Paper, 10988. [CrossRef]

Buiter, W. H. (1983). Measurement of the public sector deficit and its implica-
tions for policy evaluation and design (Mesure du Deficit du Secteur
Public et ses Implications Pour I'evaluation et I'elaboration de la Poli-
tique Economique) (Medicion del Deficit del Sector Publico e Implica-
ciones Para la Evaluacion y Formulacion de Ciertas Politicas). Staff
Papers - International Monetary Fund, 30(2). [CrossRef]

Burger, P, Stuart, I., Jooste, C., & Cuevas, A. (2012). Fiscal sustainability
and the fiscal reaction function for South Africa: Assessment of the
past and future policy applications. South African Journal of Eco-
nomics, 80(2), 209-227. [CrossRef]

Burnside, C. (2005). Theoretical prerequisites for fiscal sustainability anal-
ysis. Fiscal: Washington, DC.

Celasun, O., Debrun, X., & Ostry, J. D. (2006). Primary surplus behavior and
risks to fiscal sustainability in emerging market countries: A “fan-
chart” approach. IMF Working Papers, 53(3), 401-425. [CrossRef]



201

Croce, E., & Juan-Ramon, V. H. (2003). Assessing fiscal sustainability: A
cross- country comparision. IMF working, Paper WP/03/145.

Dokmen, G., & Boz, A. (2017). Turkiye'de Mali Strdurulebilirlige Teorik bir
Yaklagim: Mali Tepki Fonksiyonu. Abant izzet Baysal Universitesi
Sosyal Bilimler Enstitiist Dergisi, 17, 85-106.

Durusoy, S., & Samiloglu, O. (2012). AB'nin Zayif Ekonomik Halkasi
Yunanistanin Ekonomik Krizi Dinecek mi? Alternatif Politika, 1,
84-128.

Ehrhart, C., & Llorca, M. (2008). The sustainability of fiscal policy: Evidence
from a panel of six south-Mediterranean countries. Applied Econom-
ics Letters, 15(10), 797-803. [CrossRef]

Eurostat. (2019). Retrieved from https://lec.europa.eu/eurostat/data/datab
ase. (Date of Access: 12.01.2019).

Fournier, J. M., & Fall, F. (2015). Government debt and fiscal frameworks.
Annex 2. The Government Debt Limit. OECD Working Paper, ECO/
CPE/WP1(2015)7/ANN2.

Hadri, K., & Kurozumi, E. (2012). A simple panel stationarity test in the
presence of serial correlation and a common factor. Economics Let-
ters, 115(1), 31-34. [CrossRef]

Hamilton, J. D., & Flavin, M. A. (1986). On the limitations of government
borrowing: A framework for empirical testing. American Economic
Review, 76(4), 808-819.

Hauner, D., Leigh, D., & Kumar, S. M. (2007). Ensuring Fiscal Sustainability
in G-7 Countries. IMF Working Paper WP/O7/18.

Hepsag, A. (2011). Mali Politikalarin Strddrulebilirliginin Yapisal Kirilmali
Periyodik Birim Kok Testi ile Analizi: Tirkiye Ornegdi. Dogus University
Journal, 12(1), 32-45.

Yerdelen, T. F. (2013). lleri Panel Veri Analizi Stata Uygulamali. istanbul:
Beta.

Im, K, Lee, J., & Tieslau, M. (2005) Panel LM Unit-root tests with level
shifts. Oxford Bulletin of Economics and Statistics, 67(3), 393-419.
[CrossRef]

Im, K., Lee, Junsoo, &Tieslau, M. (2012). Panel LM Unit-root tests with level
and trend shifts [Working paper].

Im, K., & Lee, S. J. (2010). Tieslau, M. Panel LM unit root tests with trend
shifts [Mimeo]. Retrieved from http:/lwww.fdic.gov/bank/analytical/
cfr/2011/seminar2011/Im_Lee_Ties lau.pdf, Date of Access:
23.04.2012.

Izquierdo, A, Alvarado, C. D., & Panizza, U. G. (2004). Fiscal sustainability
in emerging market countries with an application to Ecuador. Inter-
American Development Bank, Working Paper No: 511. [CrossRef]

Joseph, S. A. (2008). An exploration of alternative methodologies for
assessing debt and fiscal sustainability. Journal of Business, Finance
and Economics in Emerging Economies, 3(2), 176-216.

Kilig, C., & Bayar, Y. (2013). Euro bdlgesi borg Krizinin Turkiye Ekonomisine
olasi Yansimalari Uzerine bir Dederlendirme. Ekonomi ve ydnetim
Arastirmalari Dergisi, 2, 58.

Lee, C, Wu, J-L.,. & Yang, L. (2015). A simple Panel unit-root test with
smooth breaks in the presence of a multifactor error structure.
Oxford Bulletin of Economics and Statistics, 78/3, 365-393.

Lee, J., & Strazicich, M. C. (2003). Minimum Lagrange multiplier unit root
test with two structural breaks. Review of Economics and Statistics,
85(4), 1082-1089. [CrossRef]

Lukkezen, J., & Rojas-Romagosa, H. (2013). Stochastic debt sustainability
indicators. Revue de 'OFCE, 1, 97-121. [CrossRef]

Jones, P. M., & Enders, W. (2014). On the use of the flexible fourier form in
unit root tests, endogenous breaks, and parameter instability. In J.
Ma & M. Wohar (Eds.), Recent advances in estimating nonlinear mod-
els (pp. 59-83). New York: Springer.

Medeiros, J. (2012). Stochastic debt simulation using VAR models and a
panel fiscal reaction function: Results for a selected number of coun-
tries. European Economy, 459, Economic Paper.

Mendoza, E. G., & Ovied, P. M. (2004). Fiscal solvency and macroeconomic
uncertainty in emerging markets: The tale of the tormented insure
[NBER working paper].

Nazlioglu, S. (2010). Makro iktisat Politikalarinin Tarim Sektérd Uzerindeki
Etkisi: Gelismis ve Gelismekte Olan Ulkeler Igin bir Karsilastirma
[Yayimlanmamis Doktora Tezi]. Erciyes Universitesi, Sosyal Bilimler
Enstitlsu.

Nazlioglu, S., & Karul, C. (2017). A Panel stationarity test with gradual
structural shifts: Re-investigate the international commodity price
shocks. Economic Modelling, 61, 181-192. [CrossRef]

Ono, H. (2008). Searching for non-linear effects and fiscal sustainability
in G-7 countries. Applied economics letters, vol (15). Applied Eco-
nomics Letters, 15(6), 457-460. [CrossRef]

Ozcan, B. (2012). Issizlik Histerisi Hipotezi OECD Ulkeleri igin Gegerli mi?
Yapisal Kirilmali Birim K&k Analizi. Erciyes Universitesi iktisadi ve idari
Bilimler Fakdiltesi Dergisi, 40, 95-117.

Pan, C., Chang, T., & Wolde-Rufael, Y. (2015). Military spending and eco-
nomic growth in the Middle East countries: Bootstrap Panel cau-
sality test. Defence and Peace Economics, 26(4), 443-456.
[CrossRef]

Pesaran, M. H. (2004). General diagnostic tests for cross section depend-
ence in panels [Institute for the Study of Labor working papers].
SSRN Electronic Journal, 1240. [CrossRef]

Pesaran, M. H. (2007). A simple panel unit root test in the presence of
cross section dependence. Journal of Applied Econometrics, 22(2),
265-312. [CrossRef]

Pesaran, M. H., Ullah, A., & Yamagata, T. (2008). A bias adjusted LM test of
error cross section independence. Econometrics Journal, 11(1),
105-127. [CrossRef]

Tekeli, R., & Hotunoglu, H. (2014). Turkiyede merkezi yonetimle yerel
yonetimlerde mali strdurdlebilirlik analizi. Business and Economics
Research Journal, 5(3), 113-127.

Trehan, B., & Walsh, C. E. (1991). Testing intertemporal budget constraints:
Theory and applications to U.S. Federal budget and current account
deficits. Journal of Money, Credit and Banking, 23(2), 206-223.
[CrossRef]

Ugar, O. (2012). Yunanistan'in euro bélgesinden ayrilmasinin olasi ekono-
mik etkileri. Ankara: Ekonomik ve Mali Politikalar Bagkanhgi.

Vural, G. (2018). Maliye Politikasinin Stirdirdlebilirligi: Trkiye igin Mali
tepki Fonksiyonunun Tahmini. Uluslararasi yénetim iktisat ve isletme
Dergisi, 4, 357-362.

Yilmaz, B. E. (2013). Kiiresel Krizin PIIGS (Portekiz, Irlanda, talya, Yunani-
stanveispanya) Ulkeleriile Tiirkiye’'nin Makroekonomik Degiskenlerine
Yansimalari. Kasim/Aralik: Ankara Sanayi Odasl Yayin Organi.

Trends in Business and Economics 2022 36(2): 195-202 | doi: 10.54614/TBE.2022.1022430



202

Extended Summary

ABD’de baglayan Mortgage krizinin baglangigta bolgesel bir kriz olacagi beklentisi olugsa da Amerika'nin Avrupa Ulkeleri ile olan ilis-
kilerinden dolayi Avrupa’daki ¢cogu Ulkeyi etkisi altina almistir. Amerika'da bulunan 6nemli bankalarin iflasiyla baslayan kriz, Gretim ve
milli gelir dlizeylerinin digsmesine neden olmus, Avrupa ile yapilan dis ticaret islemleri dnemli derecede azalmistir. Avrupa'da borsanin
dismesiyle birlikte bankacilik sektort ve likidite sikintilari Glkelerde olusan ylksek kamu borglari ve cari agiklarda eklenince Avrupa'da
borg krizi patlak vermistir. Ancak Avrupa borg krizine yalnizca kiresel krizin neden oldugunu sdylemek dogru degildir. Her Glkenin kendi
iktisadi ve mali problemlerinin yaninda kiresel krizin etkisi de ortaya ¢ikan Avrupa Ulkelerinde mali sorunlar daha da derinlesmistir.

Avrupa Ulkelerinde yasanan kriz de merkez ve ¢evre grubu Ulkeler arasinda ekonomik farkliliklarin olmasi dikkat cekici bir durumdur.
Avrupa’nin merkezinde yer alan Almanya ve Fransa agisindan dederlendirme yapilirsa bu tlkelerin AB politikalarinda énemli etkilerinin
bulunmasi ve Almanya’nin dider Ulkelerde rekabet etme glicliniin gevre Ulkelerden daha fazla olmasi merkez gevre arasindaki iktisadi
farkliliklarin daha da acilmasina neden olmustur. AB politikalarina uyum gdsteremeyen tlkelerin krizden kurtulmasi zorlasmistir. Ozel-
likle Yunanistan, ispanya, irlanda, Portekiz, italya gibi Ulkelerde krizin etkisi derinden hissedilmistir (Beser ve Kilig, 2019).

Avrupa krizi genel olarak degerlendirildiginde krizin temelinde yapisal nedenler ve ekonomik politikalarin koordinasyonundaki sorunlarin
bulundugu gorilmektedir. Avro Alan'nda bulunan dlkelerin kalkinma seviyeleri ile ekonomilerinin rekabet glicleri arasinda ise dnemli
farkhhklar bulunmaktadir (Kilig ve Bayar, 2013). Kamu borcu dlkelerin uygulamis oldugu ekonomik politikalarin farklilik gostermesine
ragmen karsilastiklari onemli ortak sorunlar arasindadir. Bu badlamda galismada secilmis Avrupa dlkeleri igin kamu borcunun sirdi-
rulebilirligi incelenmistir. Bu amag dogrultusunda, kamu borcunun en ytksek oldugu AB Ulkelerinde kamu borcunun sirdtrilebilirligi
Im et al. (2005) tarafindan 1995-2018 yillik verilerine dayali yapisal kirilmali panel kok testleri kullanilarak aragtiriimistir.

Tek kirilma ve iki kirilma modellerinden elde edilen sonuclar, seviye ve trend modellerinde tablo dederleri ile karsilastiriimis ve kamu
borcu degdiskeninin panel genelinde oldugu kadar tlkeler bazinda da duragan oldugu sonucuna variimistir. Bu sonuca dayanarak, incele-
nen tim Ulkelerde kamu borcu degiskeninin duragan ve strdurtlebilir oldugu sonucuna variimistir.
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