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ABSTRACT

Fiscal sustainability is one of the most important indicators of whether the public
budgetis withinfiscal discipline. The sustainability of the public budget within the discipline
affects many macroeconomic variables, such as inflation, economic growth, and income
distribution. In this study, fiscal sustainability, one of the important determinants of
macroeconomic factors, has been analysed by the Bootstrap Fourier ARDL cointegration
method for the period 2006:01-2021:12 in Turkiye. A long-run cointegration relationship
has been found between the variables. After determining the cointegration relationship,
the long-run coefficient, short-run coefficient, and error correction model coefficient
have been estimated. At a 5% significance level, the long-run coefficient was 0.36, the
short-run coefficient was 0.2 and the error correction model coefficient was -0.54. As a
result of the empirical findings, fiscal sustainability in Turkiye has been found to be weak
in the relevant period.

0z
Mali surdurUlebilirlik konusu kamu butgesinin mali disiplin icerisinde olup

olmadigini gosteren en Onemli gdstergelerden birisidir. Kamu butgesinin disiplin
icerisinde surdurulebilir olmasi enflasyon, ekonomik buyume ve gelir dagilimi gibi birgok
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makroekonomik dediskeni etkilemektedir. Bu galismada, makroekonomik faktorlerin
onemli belirleyicilerinden birisi olan mali strdurdlebilirlik konusu Turkiye'de 2006:01-
202112 doneminde Bootstrap Fourier ARDL esbUtinlesme yontemiyle incelenmistir.
Degiskenler arasinda uzun dénemli esbitinlesme iliskisi tespit edilmistir. Esbitinlesme
iliskisinin tespit edilmesi sonrasinda uzun dénem katsayisi, kisa dénem katsayr ve
hata duzeltme modeli katsayisi hesaplanmistir. %5 anlamlilik dizeyinde uzun donem
katsayisinin 0.36, kisa dénem katsayinin 0.21 ve hata dizeltme modeli katsayisinin -0.54
oldugu tespit edilmistir. Elde edilen ampirik bulgular neticesinde, Turkiye'de ilgili ddnemde
mali surdirulebilirligin zayif surdurdlebilirlik oldugu tespit edilmistir.

Keywords: Fiscal Sustainability, Public Finance, Bootstrap Fourier ARDL, Time
Series Analysis
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INTRODUCTION

After 1980, the dominant neo-liberal policies in the field of economy
narrowed the efficiency and effectiveness of the state, accelerated privatisation,
whichisthe process oftransferring public resourcestothe private sector, and tried
to minimise the role of the state in the economy. After 1980, another important
development occurred in capital movements. Due to increased competition,
capital flows tended to move towards legally reliable countries that had high
tax advantages and were politically reliable. This situation led to tax competition
among countries, and countries increased tax-related advantages (tax rates, tax
exemptions-exemption-discount) to attract capital flows. Tax competition has
hadtheeffect of reducingthe public revenues of countries. Although the dominant
economic view tried to minimise the state in the economy, the increasing needs
of societies, technological developments, and new duties imposed on the state
in economic growth and development reshaped the role of the state in economic
life. The increasing duties of the state led to an increase in public expenditures.
Declining public revenues on the one hand and increasing public expenditures
on the other have increased the importance of public budget policies. The most
important point regarding the sustainability of public budget policies has been
the harmony between public revenues and public expenditures. The fact that
ordinary public revenues and ordinary public expenditures are close to or equal
to each other in terms of amount has been considered within the framework of
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fiscal discipline, and the concept of fiscal sustainability has become a frequently
discussed issue to ensure resource allocation and efficient and effective use of
resources. The concept of fiscal sustainability does not imply that all resources
are used effectively and efficiently, butin cases where fiscal sustainability is not
achieved, the public sector may reduce efficiency and effectiveness by taxing
productive resources to generate additional revenue. For this reason, within the
framework of the concept of fiscal sustainability, which is also the subject of
this study, it is of great importance to ensure that public revenues are at a level
and have continuity to meet public expenditures, and from another perspective,
public expenditures can be made in line with public revenues to ensure fiscal
sustainability.

Fiscal sustainability is one of the most frequently discussed issues in the
economic literature. It is one of the most fundamental factors determining the
success of economic palicies. Since the public sector is an important economic
actor as well as an important policymaker in the economy, the importance of
fiscal sustainability increases. Fiscal sustainability refers to the compatibility
between public revenues and public expenditures. Ensuring fiscal sustainability
also makes the policies of decision-makers sustainable. Failure to ensure
fiscal sustainability and the mismatch between revenues and expenditures will
adversely affect the budget balance. In this case, it will increase the burden
of interest payments on the budget in the short and long term. The increased
interest burden will reduce the effectiveness of decision makers in formulating
policies and/or maintaining existing policies.

Tdrkiye is one of the developing countries and has experienced financial
crises in the historical process due to various reasons. Especially after 2005,
when the negotiations with the European Union (EU) started, it showed a
significant performance in terms of harmonisation with the Maastricht criteria
and outperformed many member countries with regards to both budget balance
and borrowing criteria as part of fiscal criteria. The “Global Economic Crisis” in
2008, the "Debt Crisis” that emerged in some countries in Europe in 2012, and
the "Pandemic” process that started with the spread of the Covid-19 virusin 2019
negatively affected Turkiye's public finances. Since fiscal sustainability refers
to the long-run equilibrium situation, this study analysed fiscal sustainability
in Turkiye for the period 2006:01-2021:12 using the Bootstrap Fourier ARDL
method, one of the time series analysis methods. The fact that the Bootstrap
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Fourier ARDL method has not been used before in studies analysing fiscal
sustainability in Turkiye has been one of the main motivations for this study.
In the first part of the study, the concept of fiscal sustainability was analysed
theoretically. Inthe second part of the study, the studies in the literature on fiscal
sustainability were included. In the third section of the study, methodology, data,
and econometric analysis results were included. In the last section, a conclusion
and discussion were given.

1. FISCAL SUSTAINABILITY

The concept of fiscal sustainability refers to long-term fiscal stabilisation.
Fiscal sustainability depends on the solvency of debts and the conditions for a
return to fiscal balance to prevent short-term fiscal imbalances from affecting
fiscal sustainability. That is, short-term fiscal shocks are likely to occur within
fiscal sustainability. Therefore, in the analysis of fiscal sustainability, stationarity
and cointegration analyses were performed by considering the long-run (Bystrov
& Mackiewicz, 2020, p. 438).

Studies on fiscal sustainability started with Hamilton & Flavin (1986) and
were developed by Trehan & Walsh (1988), Hakkio & Rush (1991), and Quintos
(1995) and pioneered many applied studies in the literature. Hamilton & Flavin
(1986) analysed fiscal sustainability for the first time with the intertemporal
borrowing constraint (IBC) method. According to the IBC, the sustainability of
budgetary policies, i.e., the expected present value of the future debt stock,
requires convergence to “0" The two most important indicators of fiscal
sustainability are the primary balance and the public debt stock level (Bui, Fiscal
Sustainability in Developing Asia - New Evidence from the Panel Correlated
Common Effect Model, 2020, p. 66). Hamilton & Flavin (1986) analysed fiscal
sustainability with the stationarity analysis method based on the budget
constraint (present value constraint of the budget) approach. In the budget
constraint approach, the stationarity of the series of real deficit variables,
including the budget deficit, debt stock, discounted value of debt stock, and
real interest payments, are tested. (Wilcox, 1989) and (Kremers, 1989) extended
the study of (Hamilton & Flavin, 1986). (Hakkio & Rush, 1991) investigated
the sustainability of budget deficits by applying cointegration tests. In this
context, the existence of a long-run relationship between public revenues and
public expenditures, including interest payments is analysed with the help of
cointegration tests. The dynamic budget constraint developed by (Hakkio &
Rush, 1991: 430) is given by the following equation:
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G + {1 + Ec)Br—l =R, +B; (1)

In the formula, : public expenditures (purchases of goods and services,
transfer expenditures) at time t,: : public revenues, : public debts and : interest
rates. Under budget constraints, the equation was solved as follows (Hakkio &
Rush, 1991, p. 431):

By =Xz 7t (R: = G.) + lim %, B, (2)

In the equation, and . In order to ensure the sustainability of the
intertemporal budget constraint, the limit term in Equation 2 should be “0". This
constraint assumes that the public sector borrows new debt to finance budget
deficits and requires that the public debt stock be equal to the value of primary
budget revenues in the current period. (Hakkio & Rush, 1991, p. 432), assuming
an interest rate, transformed Equation 1 into a testable form as follows:

R, =a+ (G, + & (3)

In Equation 3, R_t: public revenues, G_t: public expenditures, including
interest payments on past public debt, ¢ t: stationary error term. (Hakkio &
Rush, 1991, p. 433) stated that fiscal sustainability depends on f=1 condition
that and are cointegrated. When B < 1, i.e, when it is not cointegrated, budget
deficits cannot be sustained. (Quintos, 1995, s. 410) defines O < B < 1 as weak
sustainability.

Overall, the fiscal sustainability analysis can be summarised in Figure 1.

Figure 1: Test Conditions for Fiscal Sustainability
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2. PUBLIC REVENUES AND PUBLIC EXPENDITURES iN TURKIYE
(2006-2021)

Public revenues and public expenditures in Turkiye are presented in Figure
2. Public revenues and public expenditures in Turkiye are constantly increasing
in terms of amount. This increase is a seeming increase in general, and the main
reason for this increase is that Turkiye is in an inflationary economic structure.
However, during periods of economic crisis and the Covid-19 pandemic, public
expenditures, and public revenues exhibit movements different from the average
increase/decrease trend. Figure 2 shows that public revenues decreased and
public expenditures increased during the 2008 global crisis. In 2020, when the
Covid-19 pandemic was experienced, it can be seen that there was a decrease in
public revenues and an increase in public expenditures.

Figure 2: Public Revenues and Public Expenditures in Turkiye (Thousand TL)

600000000.00
500000000.00
400000000.00
300000000.00
200000000.00
100000000.00

0.00

< o < o s o < o < o b=

83338383853 38333383530883

W W~ 0 O O O A NN E}‘ [Ea T N o = B - B = = R s |

o o 90 © 0 O o o = o =9 ™= o =4 A4 A4 A A = o o o

o O O O O 0O 0 O O O O O 0O O O O o O o o O O

[V I SN N B " A o A o A o B o I SN o B SV A o N o A o B o B o B o B N B o I N o
Public Revenues === Public Expenditures

Source: (EVDS, 2022)

Analysing the share of public revenues and public expenditures in gross
national product will provide clearer information on the trend of public revenues
and public expenditures. For this purpose, the share of public revenues and
public expenditures in gross domestic product is presented in Figure 3.
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Figure 3: Share of Public Revenues and Public Expenditures in GDP (%)

0.35
0.3
0.25
0.2
0.15
0.1
0.05

0

= o = o) = o = o) = o =

393985888388 3588858887

LD‘.DF‘-WU’)U’!OHNNM&H’)U‘J‘DF‘-WWU}O\—(H

o o 2 2 2 2 o o o o4 o = o o = = = = = o o o

o o O O O O O O 0O O 0O 0 O 0O 0O 0 0O O o o O O

NN AN AN AN AN N AN AN NN NN N AN AN NN NN NN
—— pPRGDP —— PE/GDP

Source: EVDS (2022).

When the share of public revenues in gross domestic product was
analysed, it was observed that the highest rate was 23%, the lowest rate was
20%, and the average rate in the related period was 20%. When the share of
public expenditures in gross domestic product was analysed, it was seen that
the highest rate was 31%, the lowest rate was 19%, and the average rate in the
related period was 23%.

As can be seen from Figure 2 and Figure 3, public revenues were
insufficient to finance public expenditures for many years in the 2006-2021
period in Turkiye, resulting in budget deficits. The share of budget deficits in
gross domestic product is presented in Figure 4.

Figure 4: Budget Deficits/Gross Domestic Product (%)

0.04
0.02
° 'Illl'l 1 I' W 'Il_- "I :
002 8 o]i?la‘l '8 Ii’ crI’c‘i”&lc E!"E!f I*Iol I I
004 & 8 5 8 2= Eoren s o Buy o w =
. o o O O o O o o o o O o 9O O O o (=]
NN (oI | N N o Y o N o Y o N o A o A o A o N o A o A o | o~

-0.06

-0.08

01

Source: EVDS (2022).

Sayistay Dergisi - Sayri: 130 I 425
Eylul - 2023



Analysis of Fiscal Sustainability in Turkiye: Bootstrap Fourier ARDL Approach

In the 2006-2021 period, budget deficits were generally recorded, and
the budget deficit principle set out in the Maastricht? criteria of the European
Union was generally met. In 2009, budget deficits increased due to the economic
crisis, and in 2020, budget deficits increased due to the Covid-19 pandemic.

3. LITERATURE REVIEW

There are many empirical studies on fiscal sustainability in the literature
using different econometric analysis methods. While some studies conducted
analyses by using co-integration tests for time series and panel data analysis
based on the method proposed by (Hakkio & Rush, 1991) and (Quintos, 1995),
others conducted unit root test analyses by considering the method proposed
by (Hamilton & Flavin, 1986).

After investigating the studies, taking into account the (Hakkio & Rush,
1991) and (Quintos, 1995) methaods, (Goktas, 2008) analysed the 1987:1-2007:3
period and found that budget deficits were weakly sustainable, while (Goktan,
2008) found that debt was not fiscally sustainable in the 1999:Q1-2006:04
period. Two different analyses were performed by (Aslan, 2009) monthly for
the period 2006:01-2009:06 and annually for the period 1980-2005 and the
monthly analysis revealed that the budget deficit was sustainable, while the
annual analysis revealed a weak form of sustainability. (Adedeji & Thornton,
2010) analysed five Asian countries (India, Pakistan, Philippines, Sri Lanka, and
Thailand) for the period 1974-2001 and found that all countries have weak
sustainability. (Gabriel & Sangduan, 2010) analysed the period 1975-2005 for
the countries of the Bahamas, Finland, France, South Africa, Thailand, and the
United States of America (USA) and found that fiscal sustainability has strong
form in all countries. (Ansoy & Unlikaplan, 2010) found that there is no fiscal
sustainability as a result of their analyses by taking into account the structural
breaks in the 1950-2009 period. (Goger, 2013) analysed 25 OECD countries,
including Turkiye, in the 2000-2011 period and found that fiscal sustainability
was weak in the long run. (Sen, Sagbas, & Keskin, 2010) found out that there was
no fiscal sustainability in their analysis with cointegration analyses for the period
1975-2007. Intheir analyses for the period 1987:01-2010:12 in Turkiye, the weak
form of fiscal sustainability was found by (Peker & Goger, 2012). In addition, in

2- The European Union Maastricht criteria stipulated that the ratio of budget deficits to gross domestic product
was required 3 per cent per annum.
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the analyses for three sub-periods, it was found that fiscal sustainability was
weakly sustainable in the periods 1987:01-1994:03 and 1994:04-2001:01,
and strongly sustainable in the period 2001:02-2010:12. (Akanbi, 2015) found
that fiscal sustainability in Nigeria in the period 1970-2011 depends on oil
revenues and that there is no fiscal sustainability in the absence of oil revenues.
In the analysis conducted for the period 1980-20712 in 14 OECD countries,
including Turkiye; (ilgiin, 2016) found that Turkiye, Switzerland, Canada, Ireland,
and Norway had weak fiscal sustainability. (Emirkadi, 2017) found that there
was weak sustainability in Turkiye in the period 2004:01-2015:12. (Ji, Ahn,
& Chapman, 2016) analysed 610 counties and 671 municipalities in the USA
for the period 1970-2006 and found that there are different levels of fiscal
sustainability for counties and municipalities. (Akkog & Kargin Akkog, 2017)
analysed the period 2006:1-2017:3 in Turkiye using the quantile regression
method and found that fiscal sustainability was in weak form. (Akkus & Durmaz,
2019) analysed Turkiye's fiscal sustainability in the period 1930-2016 using
the hidden cointegration method and FMOLS, DOLS and CCR methods for
long-run coefficient estimation and found that fiscal sustainability was in weak
form. (Al, 2019) analysed the 1980-2018 period in Turkiye and found that fiscal
sustainability was in weak form. (Goger & Aslan, 2020), using monthly data for
the period 2006:01-2019:11, found that fiscal sustainability in Turkiye was in
strong form. (Magazzino, Brady, & Forte, 2019) found that there was no fiscal
sustainability in their analysis for G-7 countries in the 1980-2015 period. (Bui,
2020) analysed 22 Asian developing countries for the period 1999-2017 and
found that there was no fiscal sustainability in these countries. (Akram & Rath,
2021) analysed the 1997:Q1-2013:Q3 period for India and found that there was
fiscal sustainability except for the Asian crisis and the 2008 Global crisis periods.

Afterinvestigating the studies taking into account the method of (Hamilton
& Flavin, 19886), (Hiroshi, 2008) analysed G-7 countries with non-linear unit root
tests and found that countries other than Japan have fiscal sustainability.
(Ceylan, 2010) found that there was no fiscal sustainability in the analysis
conducted with linear unit root tests in the 1975-2008 period, while there was
fiscal sustainability in the analysis conducted with non-linear unit root tests
taking into account structural breaks. (Sen, Sagbas, & Keskin, 2010) analysed
the 1975-2007 period with traditional unit root tests and found that there was
no fiscal sustainability. (Ersin, 2011) analysed the period 1985:01-2008:10
using non-linear time series methods and found that fiscal sustainability was
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constrained. (Byrne, Fiess, & MacDonald, 2011) examined the fiscal sustainability
of 15 industrialised countries for the period 1978-2005 and 27 developing
countries, including Turkiye, for the period 1990-2005 and found that the long-
term fiscal sustainability of both industrialised and developing countries varied
depending on the level of global liquidity as a result of econometric analyses.
(Hepsag, 2011) analysed the fiscal sustainability in Turkiye for the period 1990:1-
2008:4 using unit root tests with structural breaks and found that there was no
fiscal sustainability. (Cinar & Ozgalik, 2014) analysed the fiscal sustainability of
eight developing countries, including Turkiye, between 1980-2010. In the study,
it was found that fiscal sustainability was absent in eight countries. (Karatay
Gogul, 2016) found that Turkiye had fiscal sustainability in the 2002:01-2015Q3
period. (Altun, 2017) analysed the period 1950-2015 with linear and non-linear
tests and found that Turkiye has fiscal sustainability.

4. METHOD, DATA AND ANALYSIS

In this section of the study, the methodology used in the econometric
analysis, the series of variables, and the results of the econometric analysis are
presented.

4. Method

In the econometric methodology of the study, the Augmented Dickey-
Fuller (ADF) unit root test developed by (Dickey & Fuller, 1979), the Fourier ADF
unit root test extended with Fourier functions by (Enders & Junsoo, 2012) and
the Fourier ADF unit root test first developed by (Pesaran, Shin, The Fourier
Autoregressive Distributed Lagged (FARDL) model developed by (Yilanci, Bozok,
& Gorus, 2020) by incorporating Fourier functions into the Autoregressive
Distributed Lagged (ARDL) model developed by (Yilanci, Bozok, & Smith, 2001)
were utilised. In general, the ARDL test was preferred because it allowed variables
to be stationary at different levels, to be used with small samples and to test the
long-run cointegration relationship (Yilanci, Cutcu, & Cayir, 2022).

In this study, equation no. 4 was taken into account to analyse the long-
run relationship between public revenues “pr" and public expenditures “pe”
variables for the analysis of fiscal sustainability:

pry = fo + fipe: + i (4)
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In equation 4, "pr" is the dependent variable and “pe” is the independent
variable. The relationship in this model can be expressed as in equation 5 using
the ARDL test approach developed by (Pesaran, Shin, & Smith, 2007):

pry = Bo + Biprioy + Bape._, + E::f 8; Apre_; + E:;;l ®; Ape._; +& (5)

If Equation 5 is rewritten by including the error correction model, it can be
shown as Equation 6:

pr: = Bo + Biprioy + BREC._y + fape._y ‘|‘Ef=_ll 5; Apry; ‘|‘E?=_ll R; AEC,; +
IV ol Ape,; + & 6)

denotes an independent and identically distributed error term with
finite variance and zero mean. A and p denote the first difference operator
and lag length. The optimal lag length is determined by considering the Akaike
Information Criteria (AIC). The existence of a long-run relationship in the ARDL
model depends on the rejection of the main and hypotheses. F-test (F,) and
t-test (t) are used to test the main hypotheses (Pesaran, Shin, & Smith, 2007;
Yilanci, Bozok, & Gorus, 2020).

(McNown, Sam, & Goh, 2018) suggest the use of an additional F-test
(F,) to complement the existing tests of (Pesaran, Shin, & Smith, 2001). The
hypothesis of this test is as follows:

Hyc =, =F:=10 (7)

In Equation 6 and Equation 7 above, the lagged values of dependent
and independent variables, the lagged value of the dependent variable and the
lagged value of the independent variable are tested, respectively. According to
the results of F,, F, and t-tests, four different situations emerge (Yilanci, Bozok,
& Gorus, 2020, p. 5):

i. If the results of F, F, and t-tests are significant, cointegration
relationship exists.

i. If the results of F,, F, and t-tests are insignificant, there is no
cointegration relationship.

iii. IfF, and Fare significant and the t-test result is insignificant, the first
degenerate state is in question.

iv. If F, and t-test are significant and Fis insignificant, the second
degenerate state is in question.
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Degenerate states imply that there is no long-run cointegration
relationship between the variables, the Fourier ARDL (FARDL) form, extended by
(Yilanci, Bozok, & Gorus, 2020, p. 6) by including the Fourier function, is shown
as follows:

pre = Bo + y1sin (%) + ¥z COS‘(?) + Biprey + B2EC,—y + Bape,—y +

ZE0) 6 Aprey + ZIT) A AECe + X2 0 Ape, + & (8)

The model in Equation 8 is estimated by selecting the value of "k" that

and t-tests are obtained through bootstrap simulation (Yilanci, Bozok, & Gorus,
2020, pp. B).

In the analysis part of the study, the cointegration relationship between
the dependent variable total budget revenues (pr) and the independent variable
total budget expenditures (pe) is analysed using monthly data for the period
2006:01-2021:12 in Turkiye by taking into account the methodology used by
(Hakkio & Rush, 1991) and (Quintos, 1995). The data sets of the variables were
obtained from the Electronic Data Distribution System of the Central Bank of
the Republic of Turkiye. In the analysis, the logarithm of the series belonging
to the variables was taken and then seasonal adjustment was made with the
Tramo-Seats method to remove seasonal effects since the series are monthly
data. The series of the variables are presented in Figure 2.

Figure 2: Series of Variables

“or "pe"
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In the analysis part of the study, firstly, it was tested whether the series
were stationary with the Augmented Dickey-Fuller (ADF) test, one of the
traditional unit root tests. Table 1 presents the results of the ADF unit root test.
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Table 1: ADF Unit Root Test Results

Veriabl ADF

r

ariable Fixed-Trend Fixed

“pr" -0.272392 2623888

"Apr” -8.644344 -8.088648

“pe” 1.561129 3.406404

"Ape” -10.25240 -9.523263
1% -4009849 -3.466786

Critical Values 5% -3.434984 -2.877453
10% -3141481 -2.575332

According to the results of the ADF unit root test, it is seen from the
results in Table 1 that the series are non-stationary at the level and stationary
when the first differences are taken. In addition to the conventional unit root
test, the Fourier ADF (FADF) test developed by (Enders & Lee, the Flexible Fourier
Form and Dickey-Fuller Type Unit Root Tests, 2012) were also utilised. Table 2
presents the results of the FADF unit root test.

Table 2: FADF Unit Root Test Results

Variable | F-Statistics | MinKKT Frequency Value (k) | FADF t-statistic
“pr 7310093 4535640 1 -0.597917
“Apr” 0.807486 7302027 3 -6133742*
“pe" 56.42168 3.291078 1 -2.013983
"Ape” 11914313 5.217690 5 -7578807*

Note: The critical values of the Fourier ADF unit root test for the model
with constant and trend are -4.87, -4.31 and -4.02 for frequency value (k)=1 for
1%, 5% and 10% values, respectively. The critical values of the Fourier ADF unit
root test for the model with constant and trend are -4.38, -3.77 and -3.43 for
frequency value (k)=3 at 1%, 5% and 10%, respectively. Fourier ADF unit root
test critical values are -4.18, -3.56 and -3.24 for the model with constant and
trend for frequency value (K)=5 at 1%, 5% and 10%, respectively. The critical
values for the F test used to test the significance of the trigonometric terms are
11.70, 8.88 and 7.62 for the model with constant and trend at 1%, 5% and 10%
levels, respectively.
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According to the results in Table 2, it is seen that the “pr” and “pe” variables
are units rooted at the level. Itis seen in Table 2 that the FADF t-statistics at the
level of the variables are smaller than the critical values stated by (Enders & Lee,
The Flexible Fourier Form and Dickey-Fuller Type Unit Root Tests, 2012). This
indicates that the series are unit rooted. If the significance of the trigonometric
coefficients is examined for the significance of the Fourier terms, since the
estimated F-statistic is greater than the critical values specified by (Enders &
Lee, The Flexible Fourier Form and Dickey-Fuller Type Unit Root Tests, 2012) for
the trigonometric coefficients, itis statistically determined at the 1% significance
level that the trigonometric coefficients are significant and therefore the Fourier
terms are significant.

According to both the conventional ADF unit root test and the FADF
unit root test based on the Fourier approach, the “pr” and “pe” series are | (1).
After determining that the series are | (1), the Fourier ARDL test was applied to
determine the long-run relationship between the variables.

Table 3: Fourier ARDL Test Results

Bootstrap Critical Bootstrap Critical Bootstrap Critical

Values Values Values
Frequency | AIC F, |09 (095|099 |tist| 09 (095|099 F, [ 0.9 | 095|099
3 -085 | 1141 [ 749 | 866 | 1110 | -461]-370-399|-450| 473 | -105 |-065|0.39

'), "t-ist” and “F," statistics are estimated in Fourier ARDL cointegration
results. The F, test statistic is used to test the significance of the dependent
and independent variables in the model, the "t-ist” test statistic is used to test
the significance of the lagged value of the dependent variable and the F, test
statistic is used to test the significance of the lagged value of the independent
variable. In order for there to be cointegration, all three test statistics should
be greater than the Bootstrap critical values in absolute value. When the test
results in Table 3 were analysed, it was found that the frequency value was 3. "
F," "t-ist" and " F," test statistics are greater than the bootstrap critical values
at a 5% significance level. This shows that there is a cointegration relationship
between the variables.

The detection of the cointegration relationship between “pr" and “pe”
variables indicates that there is fiscal sustainability. In order to determine
whether fiscal sustainability is weak or strong, the long-run coefficient should
be analysed. Accordingly, the long-run coefficients are presented in Table 4.
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Table 4: Fourier ARDL Model Long-Run Coefficient Results

Variable Coefficient Std. Error t-Statistic Prob.
"pe” 0.36 010 3.55 0.0005
"c" 1041 1.81 572 0.0000

According to the results in Table 4, the long-run coefficient is estimated
as 0.36. A coefficient of O<p<1 indicates that fiscal sustainability is weak in the
relevant period.

Table 5: Fourier ARDL Short Run and Error Correction Model Coefficient
Results

Variable Coefficient Std. Error t-Statistic Prob.
"pe” 0.21 0.07 2.86 0.0047
ECM -0.54 0.09 -569 0.0000

Table 5 presents the Fourier ARDL short-run coefficient and error
correction model (ECM) coefficient. A short-run coefficient smaller than 1
indicates that fiscal sustainability is not strong in the short run. The fact that the
coefficient of the error correction model is negative and statistically significant
indicates that the error correction model works. It shows that the deviations that
occur in the short run between the variables that move together in the long run
are rebalanced in the long run. The error correction model shows that the long-
run analysis is reliable.

5. ANALYSIS OF EMPIRICAL RESULTS

In the study analysing fiscal sustainability in Turkiye for the period
2006:01-2021:12 based on the methodology developed by (Hakkio & Rush,
1991) and (Quintos, 1995), the stationarity of the variables was tested with
the ADF unit root test and Fourier ADF unit root test, which are the traditional
unit root tests, and according to the results of both tests, the variables were
found to be stationary at the first order. After determining that the variables
are stationary at the first degree, the cointegration relationship between
the variables was examined with the Fourier ARDL method, and according to
the test result, a long-run cointegration relationship was found between the
variables. In the next stage, the long-run coefficient, short-run coefficient, and
error correction term coefficient were estimated. The long-run coefficient and
the short-run coefficient are statistically significant at a 5% significance level
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and the coefficient value is between O and 1 (0<p<1). Since this situation is
defined as weak sustainability according to (Quintos, 1995), it can be said that
fiscal sustainability in Turkiye in the relevant period is “weak sustainability”.
The findings are similar to those in the fiscal sustainability literature (Goktas,
2008), (Goktan, 2008), (Aslan, 2009), (Goger, 2013), (ilgun, 2016), (Emirkad,
2017), (Akkog & Kargin Akkog, 2017) and (Al, 2019). As stated in the literature
section, the related studies have also found that fiscal sustainability in Turkiye
is weak.

RESULT

According to the empirical findings, fiscal sustainability was found to
be weak in Turkiye during the period 2006:01-20271:12. This result can be
explained by the fact that the public budget in Turkiye has been continuously
running a budget deficit over the years and this situation has been tried to be
managed by borrowing policies. The increase in the deficit in the public budget,
especially during the pandemic and economic crisis periods, has caused sharp
breaks in the fiscal discipline of Turkiye, which has weak fiscal sustainability.
Public budget deficits may also lead to structural problems, such as twin
deficits and/or triple deficits with the deterioration in economic conditions
over time. Continuous borrowing by the public sector due to budget deficits
may create pressure on both the transfer of savings to the public sector
and interest rates. Therefore, public expenditure policies that lead to budget
deficits should be reviewed by public decision-makers.

In order to strengthen its fiscal sustainability, Turkiye should first
expand its fiscal space by controlling public expenditures. Inefficient
public expenditures should be reviewed, and austerity measures should be
implemented in a strict and controlled manner. The fiscal purpose of taxation
should be realised by increasing public revenues. In addition, public revenues
should be stabilised by preventing tax losses and evasions by combating
the informal economy. Since Turkiye runs a budget deficit, it should ensure
fiscal discipline, and monetary policies should contribute to fiscal discipline.
The change in fiscal sustainability from weak to strong in the long run will
have positive effects on specific macroeconomic variables, and this positive
change will help political decision-makers gain political power. By ensuring
fiscal sustainability, it may be easier for policymakers to take measures in
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extraordinary situations, such as economic crisis and Covid-19. The financial
effects of the decisions taken can be eliminated more easily in future periods.
In cases of weak fiscal sustainability, policymakers may have difficulty making
decisions.

As a result, all countries try to meet public expenditures with public
revenues, but for various reasons, they cannot meet public expenditures with
public revenues. While the increase in the burden of public duties due to the
development of societies increases public expenditures, the public revenues of
countries decrease due to reasons such as tax competition and tax exemption-
reduction-exemptions. This situation causes budget deficits at the initial stage,
and extraordinary developments also widen budget deficits. In this context, as a
policy recommendation of the study, countries should be efficient, economical,
and effective in using public resources, avoid wasteful expenditures, observe
macroeconomic balances while using a portion of the budget other than
mandatory expenditures, and ensure fiscal discipline, which will play an important
role in achieving stronger fiscal sustainability and ensuring economic stability.
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TURKIYE'DE MALI SURDURULEBILIRLIGIN ANALIiZi: BOOTSTRAP
FOURIER ARDL YAKLASIMI

Adil AKINCI
GENISLETILMiS OZET

Mali strdUrUlebilirlik, kamu gelirleriile kamu giderleri arasindaki uyumlulugu
ifade etmektedir. Mali surdurtlebilirligin saglanmasi ayni zamanda karar
alicilarin politikalarini da surdurUlebilir hale getirmektedir. Mali surdurulebilirligin
saglanamamasi, gelir ile gider arasindaki uyumsuzluk, butce dengesini olumsuz
etkileyecektir. Bu durumda ise kisa ve uzun vadede butcedeki faiz 6demesi
yukunuU arttiracaktir. Artan faiz yuku nedeniyle politika Uretmede ve/veya
mevcut politikalari sirdurmede karar alicilanin etkinligi azalacaktir.

Turkiye gelismekte olan Ulkelerden birisi olup gesitli nedenlere bagli
olarak tarihsel sureg icerisinde mali krizler yagsamistir. Ozellikle Avrupa Birligi
(AB) muzakerelerinin bagladigi 2005 sonrasinda Maastricht kriterlerine uyum
noktasinda ciddi bir performans gostererek mali kriterler acisindan hali hazirda
birlige Uye bircok Ulkeden gerek bitgce dengesi gerekse borclanma kriteri
acisindan daha iyi performans gostermistir. 2008 yilindaki “Kiresel Ekonomik
Kriz’, 2012 yiinda Avrupa'daki bazi Ulkelerde ortaya gikan “Bor¢ Krizi®, 2019
yiinda Covid-19 virstnun yayilmasiyla baslayan “Pandemi” streci Turkiye'nin
kamu maliyesini olumsuz etkilemistir. Mali strdurdlebiliflik uzun dénemli denge
durumunu ifade ettigiicin, bu calismada Turkiye'de mali surdurulebilirlik 2006:01-
202112 déneminde zaman serisi analizi yontemlerinden Bootstrap Fourier ARDL
yontemiyle incelenmistir. Covid-19 pandemisinin mali surdurulebilirligi etkilemesi
ve Turkiye'de mali surdurUlebilirlik analizi konusunu inceleyen ¢alismalarda daha
once Bootstrap Fourier ARDL yonteminin kullanimamis olmasi, bu ¢alismanin
ortaya ¢gikmasinda temel motivasyon kaynaklarindan birisi olmustur.

Geleneksel birim kok testi olan ADF birim kok testi ve Fourier ADF birim
kok testi ile degiskenlerin duraganhid sinanmis olup, her iki test sonucuna
gore de degiskenlerin birinci derecede duragan olduklar tespit edilmistir.
Dediskenlerin birinci derecede duragan olduklar tespit edildikten sonra Fourier
ARDL yontemiyle degdiskenler arasindaki esbitinlesme iligki incelenmis olup,
test sonucuna gore degiskenler arasinda uzun donemli bir esbutinlesme iligkisi
tespit edilmistir. Sonraki agamada ise uzun donem katsayis|, kisa dénem katsayisi
ve hata duzeltme terimi katsayisi hesaplanmistir. Uzun dénem katsayisinin ve
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kisa donem katsayisinin istatistiki olarak %5 anlamlilik dizeyinde anlamli oldugu
ve katsayisi degerinin O ile 1 (0<p<1) arasinda oldugu tespit edilmistir. Bu durum
(Quintos, 1995)'a gore zayif surdurilebilirlik olarak tanimlandigi icin, ilgili donemde
Tarkiye'de mali surdirulebilirligin “zayif surdurdlebilirlik” oldugu stylenebilir. Bu
sonug, Turkiye'de kamu butcesinin yillar itibariyle strekli biUtce acigi vermesi
ve bu durumun surekli borglanma politikalarn ile yonetilmeye calisiimasi ile
aciklanabilmektedir. Ozellikle pandemi ve ekonomik kriz dénemlerinde kamu
butcesindeki acigin artmasi mali surdurulebilirligi zayrf olan Turkiye'nin mali
disiplininde sert kirlmalara neden oldugu gorulmektedir. Kamu butge agiklar
zaman igerisinde ekonomik sartlarda meydana gelen bozulmalarla birlikte ikiz
aciga ve/veya UgUz acik gibi yapisal problemlere de sebebiyet verebilmektedir.
Butce aciklari nedeniyle kamunun surekli borglanmasi ise hem tasarruflarin
kamuya aktariimasi hem de faizler Uzerinde baski yaratabilmektedir. Bu nedenle
butce aciklarina sebebiyet veren kamu harcamasi politikalari kemuda Karar alici
olanlar tarafindan gozden gecirilmelidir.

Sonug olarak, tim ulkeler kamu gelirleri ile kamu harcamalarini
karsilamaya calismaktadir, ancak cesitli nedenlerle kamu gelirleri ile kamu
harcamalarini  karsilayamamaktadir. Toplumlarin gelismesine bagl olarak
kamunun gorev yukinin artmasi kamu harcamalarini arttirirken; vergi
rekabeti, vergi muafiyet-indirim-istisnalari gibi nedenlerle de Ulkelerin kamu
gelirleri azalmaktadir. Bu durum heniz baslangic asamasinda butcelerin acik
vermesine neden olmakla birlikte, yasanan olaganustu gelismeler de bitge
aciklarini buyutmektedir. Bu kapsamda, ¢alismanin politika Gneri olarak da
Ulkelerin kamu kaynaklarini kullanmada verimli, iktisadi ve etkin olmas, israfa
neden olacak harcamalardan kacinmasi, butgenin zorunlu harcamalar disinda
kalan kismini kullanirken makroekonomik dengeleri gdzetmesi ve mali disiplini
saglamas! mali surdurulebilirligin daha gucli forma kavusmasi ve ekonomik
istikrarin saglanmasi hususunda 6nemli rol oynayacaktir.
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