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Abstract

This study investigates the optimal size of government in Turkey using 
annual data for the period 1960-2022. At the same time, the Armey/BARS 
Curve hypothesis, which implies a quadratic relationship between public 
expenditures and economic growth, is tested. The research employs Fourier-
based econometric techniques. While investigating the optimal government 
size or the validity of the Armey/BARS Curve hypothesis, trade openness, 
labor, and capital factors, which are the determinants of economic growth, 
are also considered. According to the findings, the Armey/BARS Curve 
hypothesis is valid in Turkey. The optimal government size is 20.74% in 
the basic model, 23.57% in the labor model, 21.80% in the capital model, 
21.42% in the trade openness model, and 23.63% in the comprehensive 
model, where all factors are combined. The average of all models is 22.23%. 
In terms of government size, considering that the public expenditure 
(%GDP) data for 2022 is 28.05%, Turkey has a share above the optimal 
government size estimates put forward by this study.

1. Introduction

Although it is an ancient debate whether the existence of the government 
in economic life is a blessing or a curse, it does not seem possible to say 
or claim that a consensus has been reached yet. However, in actuality, the 
government is expected to fulfill various economic, social, and political 
expectations through public expenditures. Over time, these expectations/
demands have affected the level of public expenditures depending on factors 
such as the increase in economic welfare, globalization, and social and 
demographic changes (Serin and Demir, 2023; Yurdadog et al., 2022). 
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Considering that public expenditures (%GDP) are mostly used as a proxy 
variable in the literature as a measure of the share of the government in the 
economy, the government size (GS) varies over time and conditions. In this 
respect, it is an important research area to address the effects of the GS on 
the economic growth (EG) and to investigate whether there is an optimal 
level.

There is no consensus in the literature on economics in general and 
public economics specifically about the relationship between EG and GS. 
However, Barro (1990), one of the pioneers of endogenous growth models, 
emphasizes in his impressive study that public policies (public expenditures 
and taxes) will affect EG by accepting them as production inputs. The 
Barro model suggests that public services provided by the government 
(such as infrastructure, security, logistics, communication, judiciary, etc.) 
will positively affect private sector productivity and thus EG by emitting 
positive externalities, but emphasizes that as the GS increases (more tax 
requirements and the distorting effect of taxes), the externality becomes 
negative and thus damages EG. Therefore, in a sense, this model, which 
implies a non-linear relationship between GS and EG, is a milestone in the 
‘optimal GS’ literature. Then, Armey (1995) introduced a quadratic function 
to explain the relationship between optimal GS and EG. In this approach, 
called the ‘Armey Curve’ in the empirical and theoretical literature, there is 
an inverted U-shaped relationship between GS and EG. Accordingly, while 
the GS positively influences EG up to a specific point, this effect reverses 
after a turning point. Such a proposition is related to the optimal GS and 
is consistent with Barro’s model. Following the work of Barro (1990) and 
Armey (1995), the literature on optimal GS continued to develop with the 
contributions of Rahn and Fox (1996) and Scully (1994). According to 
Şen and Kaya (2019), the theoretical and empirical contributions of these 
pioneering studies, which addressed the relationship between EG and GS, 
paved the way for the subject to become more popular and controversial. In 
the literature on optimal GS, researchers define the “BARS” curve in honor 
of the aforementioned pioneer authors.

There is a considerable number of international and national studies on 
the ‘Armey/BARS Curve’ or optimal GS in the related empirical literature. 
Although empirical studies have confirmed the validity of the Armey/BARS 
curve hypothesis, they have reached different conclusions on the optimal 
GS. A similar situation is also valid for the studies on Turkey. However, 
researchers often neglect other determinants of EG when testing the related 
hypotheses. Within this scope, this investigation aims to contribute to the 
literature by testing the aforementioned hypothesis and revealing the optimal 
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GS that considers the main determinants of EG, such as labor, capital, and 
trade openness. Moreover, while doing so, it is planned to minimize biased 
results and produce reliable results by following an econometric methodology 
that considers structural breaks, which most researchers neglect. In sum, 
this paper aims to test the validity of the Armey/BARS curve hypothesis 
in Turkey under the main determinants of EG and structural breaks and to 
provide optimal GS calculations based on alternative models.

The study’s sections include the empirical literature review, model and 
methodology, empirical findings, and conclusions.

2. Evaluation of the Literature

The empirical literature review consists of two parts. In the first stage, 
international studies investigating the Armey/BARS Curve hypothesis or 
optimal GS are discussed (Table 1). Then, empirical studies on Turkey 
(Table 2) are evaluated. 

The common finding of the international studies in Table 1 implies that 
there is a limit to public expenditures in terms of promoting EG. In other 
words, empirical investigations agree on the validity of the Armey/BARS 
Curve hypothesis, regardless of the sample. Therefore, the existence of an 
optimal GS is accepted. However, there are different GS for different and 
similar samples. For example, in studies on the European Union using the 
panel data method, Karras (1997) offered an estimate between 13% and 
18%, while Forte and Magazzino (2011), Mutascu and Milos (2009), and 
Pevcin (2004) estimated the optimal GS between 30.42% and 42.12%. If 
this heterogeneity is considered in terms of a large sample, Karras (1996) 
and Asimakopoulos and Karavias (2016) found the optimal GS to be 23% 
(118 countries) and 18.03% (129 countries), respectively. In terms of 
optimal GS, estimates such as 9% in 5 Gulf countries (Aly and Strazicich, 
2000), 11% in Romania (Olaleye et al. 2014), and 11.89% in India (Jain 
and Sinha, 2022) are quite interesting. In summary, while the international 
empirical literature strongly supports that there is a limit to GS, it does 
illustrate that one size does not fit all.
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Table 1. Summary of Literature for the International Sample

Author(s) Sample Method Armey/
BARS Curve 
Hypothesis

Optimal GS

Karras (1996) 118 Country
1960-1985

Panel Data ✓ %23 (118 Country)
%20 (Afrika)

%16 (N.America)
%33 (S. America)

%25 (Asia)
%18 (Europe)

Karras (1997) 20 EU Countries
1950-1990

Panel Data ✓ %13-%18

Aly and Strazicich 
(2000)

5 Gulf Countries
1970-1992

Panel Data ✓ %9

Pevcin (2004) 12 EU Countries
1950-1996

Panel Data ✓ %36.56-%42.12

Mutascu and 
Milos (2009)

15 EU ve 12 New 
EU Countries

1999-2008

Panel Data ✓ %30.42 
(15 EU Countries)

%27.46 
(12 New EU 
Countries)

Facchini and 
Melki (2011)

France
1871-2008

OLS ✓ %28-%29

Forte and 
Magazzino 

(2011)

EU Countries
1970-2009

Difference GMM ✓ %37.29

Olaleye et al. 
(2014)

Romania
1983-2012

Johansen 
Cointegration

✓ %11

Asimakopoulos 
and Karavias 

(2016)

129 Countries
1980-2009

Dynamic Panel 
Threshold 
Regression

✓ %18.03 (129 Country)
%19.12 (Developing)
%17.96 (Developed)

Makin et al. 
(2019)

Australia
1970Q1-2017Q3

ARMAX ✓ %31

El Husseiny 
(2019)

Egypt
1981-2015

Johansen 
Cointegration

✓ %30.5-%31.2

Bozma et al. 
(2019)

G-7
1981-2014

ARDL ✓ %12.46 (USA)
%23.57 (France)
%18.93 (Canada)

Nouira and 
Kouni (2021)

15 MENA ve 
21 Developing 

Countries
1988-2016

CS-ARDL
CS-DL

✓ %10-%30 (All Sample)
%20-%30 (MENA)

%10-%20 
(Developing)

Al-Abdulrazag 
(2021)

Saudi Arabia
1971-2019

ARDL ✓ %26.9

Jain and Sinha 
(2022)

India
1961-2018

ARDL ✓ %11.89

Zungu and 
Greyling (2022)

10 African 
Countries

1988-2019

Panel Smooth 
Transition 
Regression

✓ %27.84
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Table 2. Literature Review for Turkey

Author(s) Sample Method Armey/
BARS Curve 
Hypothesis

Optimal GS

Altunç and Aydın (2012) 1975-2010 Engle-Granger
Cointegration

✓ %15.8

Altunç and Aydın (2013) 1995-2011 ARDL ✓ %25.21

Turan (2014) 1970-2012 OLS ✓ %15.4

Başar et al. (2016) 1960-2015 Maki 
Cointegration

✓ %23.6

Pamuk and Dündar 
(2016)

1950-2006 Johansen
Cointegration

✓ %23.5

İyidoğan and Turan 
(2017)

1998Q1–2015Q1 Threshold 
Regression

✓ %16.5

Yamak and Erdem 
(2018)

1998Q1-2016Q2 ARDL ✓ %16

Yüksel (2019) 1981-2008 ARDL ✓ %16

Şen and Kaya (2019) 2006Q1-2016Q2 Threshold 
Autoregressive 

Model

✓ %25

Altunakar and 
Buyrukoğlu (2020)

1980-2019 ARDL ✓ %19.1

Kalabak et al. (2021) 1960-2019 OLS ✓ %26.04

Yıldız and Demirkılıç 
(2022)

1970-2020 ARDL ✓ %23.84

Durucan (2022) 1974-2016 ARDL ✓ %23.85

Kasal (2023) 1998Q1-2020Q4 Fourier Shin 
Cointegration

✓ %18.5

Toptaş (2024) 1991-2021 ARDL ✓ %12.62

The empirical analyses in Table 2 for Turkey agree on the validity of 
the Armey/BARS Curve hypothesis. This finding implies the existence of 
optimal GS in Turkey in terms of EG. However, calculations of the optimal 
GS vary. While the lowest rate is 12.62% (Toptaş, 2024), the highest rate 
is 26.04% (Kalabak et al., 2021). The average of the empirical literature is 
20.06%. While a significant portion of the researchers utilized the ARDL 
method, traditional cointegration methods and the least squares method 
were used in some studies. Only Başar et al. (2016) and Kasal (2023) take 
structural breaks into account. However, researchers have primarily focused 
on the optimal GS while neglecting other determinants of EG.  A few studies 
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(e.g., Turan, 2014; İyidoğan and Turan, 2017; Kasal, 2023) have addressed 
this issue.

Apart from these, in empirical studies on Turkey, Altunç and Aydın 
(2012) and Iyidogan and Turan (2017) addressed the issue in terms of 
current, transfer, and investment expenditures as well as total expenditures. 
They provided evidence for the validity of the Armey/BARS curve in terms 
of current and transfer expenditures. Şen and Kaya (2019) and Durucan 
(2022) also tested the validity of the Armey/BARS curve hypothesis by 
considering the composition of public expenditures.

3. Model and Methodology

This study aims to analyze the optimal GS in Turkey by using annual 
data from 1960-2022. Accordingly, details regarding the data sources 
and empirical models employed in the study are provided in Table 3 and 
equations (1-5), respectively.

Table 3. Data Sources

Variables Symbol Measure Source

Economic Growth GDP Per Capita
(2015 $ Constant Prices)

WDI

Public Expenditure GOV %GDP IMF

Employment LAB Million Persons PWT and 
IMF2

Gross Fixed Capital 
Formation

GFIX %GDP WDI

Trade Openness TOP %GDP WDI

2
0 1 2ln ln lnt t t tgdp gov govβ β β ε= + + +  (1) 

2
0 1 2 3ln ln ln lnt t t t tgdp gov gov labβ β β β ε= + + + +  (2) 

2
0 1 2 3ln ln ln lnt t t t tgdp gov gov gfixβ β β β ε= + + + +  (3) 

2
0 1 2 3ln ln ln lnt t t t tgdp gov gov topβ β β β ε= + + + +  (4) 

2 Since employment data for the period analyzed by the study is available in Penn World Tables 
until 2019, data for the 2020-2022 period were obtained from the IMF, which is compatible 
with the relevant database.
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2
0 1 2 3 3 3ln ln ln ln ln lnt t t t t t tgdp gov gov lab gfix topβ β β β β β ε= + + + + + + (5)

Coefficients 1β  and 2β  in Equations (1-5) represent the coefficients of 
public expenditures and the square of public expenditures, respectively. tε  
and 0β  denote error term and constant coefficient, respectively. Equation 
(1) tests the validity of the Armey/BARS Curve hypothesis or the optimal 
GS, which researchers traditionally use. However, excluding other 
determinants of EG may lead to biased results. In this context, testing the 
relevant hypothesis within the scope of labor, capital, and trade openness, 
which are the main determinants of EG, will provide a more accurate 
approach. There are also studies in the empirical literature that pay attention 
to this point by including trade openness (Turan, 2014; Asimakopoulos 
and Karavias, 2016; El Husseiny, 2019; Zungu and Greyling, 2022; Kasal, 
2023), capital (Karras, 1996); Karras, 1997; Aly and Strazicich, 2000; 
Zungu and Greyling, 2022) and labor (Asimakopoulos and Karavias, 
2016; El Husseiny, 2019) in the model in equivalence (1). Accordingly, the 
validity of the Armey/BARS Curve hypothesis is investigated by including 
the relevant variables separately in the basic model in equations (2-4). 
Moreover, as shown in equation (5), an approach that considers all these 
factors together is followed. In this way, the effect of other factors on the 
calculation of the optimal GS is taken into account, and the findings can be 
compared with each other, and robustness results are presented.

The Fourier-based econometric methodological framework is followed 
to analyze these models. One of the most important issues in time series 
analyses is structural breaks. In particular, economic crises, political tensions, 
or undesirable disasters that may occur in a country may affect the structure 
of the series. In this context, taking smooth structural breaks into account 
using Fourier terms allows more reliable and sensitive results to be produced 
(Aydin and Bozatli, 2023). 

In the first step of the analysis, the unit root properties of the series 
are investigated. Enders and Lee (2012), who provide a unit root test that 
enables consideration of smooth structural breaks in the series, create a 
deterministic term that can catch it’s using sine and cosine functions, as 
illustrated below:

                                                     (6)
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where k stands for Fourier terms. The Fourier ADF (FADF) unit root 
test is formed by including the deterministic term in the conventional ADF 
equation.

    (7)

Enders and Lee (2012) propose a two-phase implementation of the FADF 
test. In the first phase, the model with the lowest sum of residual squares 
is selected for estimating 1≤k≤5. In the second phase, the significance of 
the deterministic terms is investigated using the F-test. If it is significant, 
the FADF results can be trusted. Otherwise, they suggest resorting to the 
traditional ADF process.

Due to the flexibility, it provides in empirical analyses (such as mixed 
integration of independent variables under the assumption that the dependent 
variable is I(1)), researchers frequently use the ARDL model developed by 
Pesaran et al. (2001). In the ARDL model, as suggested by Pesaran et al. 
(2001), the dependent variable should be I(1), and the validity of the t-limits 
test should be considered. If the points they emphasize are not considered, 
degenerate cases may arise, leading to incorrect results (Sam et al., 2019). 
Therefore, to overcome the above-mentioned problems, McNown et al. 
(2018) and Sam et al. (2019) proposed the F-test for independent variables 
in addition to the two tests. These three test statistics used to determine 
the cointegration relationship in a model with four independent variables 
to explain the hypothetical dependent variable can be expressed as follows:

a) 0 1 2 3 4 5| : 0F overall H β β β β β− = = = = =

b) 0 1| : 0t dependent H β− =

c) 0 2 3 4 5| : 0F independent H β β β β− = = = =
The test constraints denoted as a and b here are the general F- and t-tests 

proposed by Pesaran et al. (2001). The other one is the F-independent test 
proposed by Sam et al. (2019). All three test statistics calculated for the 
existence of a cointegration relationship are required to be greater than 
the critical values presented by Narayan (2005), Pesaran et al. (2001), and 
Sam et al. (2019), respectively. Otherwise, degenerate cases occur, and 
the cointegration is invalid (Akça, 2021; Sam et al., 2019). In order to 
investigate the long-run relationship stated in equations (1-5), Pesaran et al. 
(2001) suggested the below ARDL model:
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1 1 1 1 1

0
1 1 1 1 1

1 1 2 1 3 1 4 1 5 1

ln ln
p p p p p

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

t t t t t t

y y x z w q

y x z w q v

α α γ δ υ δ

β β β β β

− − − − −

− − − − −
= = = = =

− − − − −

∆ = + ∆ + ∆ + ∆ + ∆ + ∆ +

+ + + + +

∑ ∑ ∑ ∑ ∑   (8)

where 0α  is the constant term and tv
 is the error term. , , , ,i i i iα γ δ υ δ  and 

1 2 3 4 5, , , ,β β β β β  denote the short and long run coefficients, respectively. 
However, a significant drawback of the Augmented ARDL approach is that 
it ignores structural changes. To overcome this problem, Fourier terms are 
included in the extended ARDL model following the approaches of Syed et 
al. (2023), Bozatli and Akca (2024), and Aydin et al. (2024), and smooth 
structural breaks are modeled.

1 1 1 1 1

0
1 1 1 1 1

1 1 2 1 3 1 4 1 5 1 6 7

ln ln

2 2sin cos

p p p p p

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

t t t t t t

y y x z w q

kt kty x z w q e
T T

α α γ δ υ δ

π πβ β β β β β β

− − − − −

− − − − −
= = = = =

− − − − −

∆ = + ∆ + ∆ + ∆ + ∆ + ∆ +

   + + + + + + +   
   

∑ ∑ ∑ ∑ ∑
  (9)

If the cointegration relationship and model assumptions (such as 
autocorrelation, heteroscedasticity, normality) are met, the long-run 
coefficients for the models in equations (1-5) are estimated by the Fourier-
based ARDL method.

4. Empirical Findings

In the first stage of the empirical analysis, the series’ unit root properties 
were tested using the FADF method. The findings are presented in Table 4.

Table 4. Unit Root Tests

FADF ADF ADF with break

Variables I(0) k(p) I (1) k(p) I(0) I(1) I(0) I(1)

GDP -4.002 1(0) -7.852* 1(0) -1.783 -7.763* -3.470 8.511*

GOV -3.063 2(2) -5.193* 2(1) -2.009 -9.381* -3.808 -10.494*

GOV2 -3.199 2(2) -4.996* 2(1) -1.909 -8.789* -3.825 -9.720*

TOP -4.553** 1(1) - - -3.275*** - -6.944* -

GFIX -4.399* 4(0) - - -4.000** - -4.776*** -

LAB -3.163 2(0) -6.916* 5(0) -2.010 -6.498* -3.571 -7.648*

Notes: *, ** and *** indicate that the null hypothesis is rejected at 1%, 5% and 10% 
significance level, respectively. Optimum lag lengths (p) are chosen using SIC. k denotes 

the frequency number of Fourier terms.
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The FADF findings in the unit root tests in Table 4 reveal that trade 
openness and gross fixed capital investment series are stationary at the 
level. At the same time, the other variables are stationary at first difference. 
However, since the F-test applied to the series was statistically insignificant, 
the conventional ADF test procedure was followed. However, the results 
remain unchanged. Moreover, the initial results are confirmed when the 
ADF test with a sudden break is applied to the series. Accordingly, since the 
condition that the dependent variable is I(1) while the other variables are 
not I(2) is met, the Fourier Augmented ARDL procedure is applied, and 
the findings are reported in Table 5:

Table 5. Cointegration Tests

Fourier Augmented ARDL Bound Test
Model F-general t-dependent F-independent Result

Model 1 12.085* -5.065* 4.463*** ✓

Model 2 10.071* -5.119* 3.994*** ✓

Model 3 22.349* -6.474* 18.102* ✓

Model 4 10.495* -5.181* 4.419* ✓

Model 5 20.134* -7.242* 15.895* ✓

Diagnostic Tests
Model LM HET NORM Cusum and 

CusumSq
Model 

1
0.597

(0.990)
0.502

(0.608)
0.771

(0.642)
0.019

(0.990)
Stable
Stable

Model 
2

1.862
(0.178)

1.180
(0.316)

0.644
(0.768)

0.053
(0.973)

Stable
Stable

Model 
3

0.811
(0.372)

0.359
(0.700)

1.422
(0.190)

1.160
(0.559)

Stable
Stable

Model 
4

1.496
(0.141)

1.670
(0.200)

1.012
(0.456)

1.719
(0.423)

Stable
Stable

Model 
5

0.339
(0.563)

1.497
(0.236)

1.265
(0.261)

0.940
(0.624)

Stable
Stable

Notes: * and *** indicate statistical significance at 1% and 10% levels, respectively. 
Probability values are shown in parentheses. The lower and upper bounds for the critical 

values for F-general, t-dependent and F-independent statistics are given in Narayan 
(2005), Pesaran et al. (2001) and Sam et al. (2019), respectively.
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The findings in Table 5 imply that the cointegration relationship is valid 
in all models. Diagnostic tests also show that the necessary assumptions of 
the ARDL model are met. Accordingly, it is determined that the normal 
distribution is provided, there is no autocorrelation and heteroscedasticity 
problem, and the functional form is significant. Moreover, the Cusum and 
Cusumsq test results (in Figures A1-A5 in the Appendix) indicate that the 
models are stable. Therefore, there is no obstacle in calculating the long-run 
relationship. The models presented in equations (1-5) are estimated and 
reported in Table 6.

Table 6. Long Run Relationship Estimation with Fourier Augmented ARDL

Variables Model 1 Model 2 Model 3 Model 4 Model 5

GOV 0.927*

(2.832)
0.785*

(2.974)
0.418**

(2.033)
1.076*

(3.356)
0.589*

(3.425)

GOV2 -0.152*

(-2.851)
-0.124*

(-2.841)
-0.067**

(-2.033)
-0.174*

(-3.366)
-0.093*

(-3.276)

LAB 0.212***

(1.954)
0.161**

(2.359)

GFIX 0.170*

(4.412)
0.155*

(5.460)

TOP 0.051
(1.081)

-0.032***

(-1.839)

Optimal 
Goverment 

Size

%20.74 %23.57 %21.80 %21.42 %23.63

Note: *, ** and *** denote statistical significance at 1%, 5% and 10% significance level, 
respectively.

The findings presented in Table 6 confirm the validity of the Armey/
BARS Curve hypothesis in Turkey under all models. Accordingly, while 
public expenditures positively affect EG up to a certain point, this effect 
reverses after a turning point. While the optimal GS is 20.74% in the 
baseline model, this value is higher in all other models where other factors 
are considered. In the models where labor, capital, and trade openness are 
considered separately, the optimal GS is 23.57%, 21.80%, and 21.42%, 
respectively. In Model 5, where all factors are considered, the optimal GS 
is 23.63%. The average of all models shows that the optimal GS in Turkey 
is 22.23%.

Figure 1 compares the data on the GS (public expenditure % GDP) in 
Turkey from 1960-2022 with the forecasts obtained from this study. From 



12 | Optimal Government Size in Turkey: Insights from Fourier Augmented ARDL

1960 to 1995, the GS remained below the estimated optimal GS (Model 
5 and Average) or slightly above it and fell below it again. As of 1996, 
the GS in Turkey started to rise above the optimal point and reached its 
highest level in 2001. In the following period, the GS decreases in a way that 
converges to the optimal points.

Figure 1. Optimal and Actual GS in Turkey

Figure 2 compares the findings of empirical studies on the optimal GS in 
Turkey, including the findings of this study, to evaluate the findings.

Figure 2. Optimal GS Calculations in Turkey 
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The lowest (12.62%) and highest (26.04%) estimates in empirical 
studies are put forward by Toptaş (2024) and Kalabak et al. (2021), while 
the average of empirical findings is 20.06%. The average and the most 
comprehensive results of this study in Model 5 suggest that the optimal 
GS in Turkey is 22.23% and 23.63%, respectively. Therefore, it is possible 
to say that the findings of this study are above the average of the empirical 
literature. However, it produces results that are individually estimated to 
be close to those of most empirical studies. The main reason for this is that 
this study, unlike the others, models other determinants of EG and follows 
a Fourier-based econometric methodology. Moreover, considering the 
model in equation (1), followed by the majority of the empirical literature, 
the threshold value of 20.74% is reached in this study. This is very close 
to the average of the empirical literature. However, it is believed that 
calculating the optimal GS by considering the role of labor and capital under 
the assumption of an open economy or testing the validity of the Armey/
BARS Curve hypothesis would produce more inclusive/realistic results. 
There are numerous crises considering Turkey’s economic, political, and 
fiscal history. In the empirical literature, only Başar et al. (2016) and Kasal 
(2023) consider sudden and smooth breaks, respectively. Accordingly, this 
study provides strengthened results regarding optimal GS by considering 
the main determinants of economic welfare and preferring an econometric 
methodology that allows modeling smooth structural breaks.

5. Conclusion 

This study investigates the validity of the Armey/BARS Curve hypothesis 
in Turkey with Fourier-based econometric methods, and the optimal GS is 
calculated. In this context, five different models were designed. Evidence 
favoring the validity of the Armey/BARS Curve hypothesis is found in all 
models. However, the optimal GS may vary in the models.  In the first 
model, following the traditional literature, only the relationship between GS 
and EG is considered. Accordingly, in the baseline model, the optimal GS 
in Turkey is 20.74%. In the other models, unlike the empirical literature, 
the main determinants of EG are considered. Accordingly, in three different 
models where the effects of labor, capital, and trade openness are considered, 
the optimal GS are 23.57%, 21.80%, and 21.42%, respectively. In the 
last model, all factors were considered together, and the optimal GS was 
found to be 23.63%. In the average of the five models, the optimal GS in 
Turkey is 22.23%. Considering that Turkey’s public expenditure (GDP) 
in 2022 is 28.05%, the GS is above the optimal points calculated by this 
study. This harms economic welfare, ceteris paribus. Especially considering 
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the expectation that the earthquake that occurred in 2023 will significantly 
increase public expenditures in the short/medium term (Serin et al., 2023), it 
is inevitable that the GS will increase further. Moreover, there is evidence that 
natural disasters cause significant increases in public expenditures (Melecky 
and Raddatz, 2011; Nishizawa et al., 2019). Therefore, policymakers should 
take measures to reduce the share of government in the economy and pursue 
policies that increase efficiency in public expenditures. Otherwise, public 
services for removing the earthquake damage and the reconstruction process 
may further push the GS away from the optimal point and negatively affect 
economic development. Future studies that investigate the optimal GS by 
considering the composition of public expenditures, other determinants of 
EG, and the impact of structural changes will provide important guidance 
to policymakers/researchers.
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Figure A1. Model 1
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Figure A2. Model 2
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Figure A3. Model 3
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Figure A4. Model 4
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