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ABSTRACT
Governments have to spend to meet social needs and intervene in economic life. Although these
expenditures contribute positively to economic growth through the multiplier mechanism, they
may lead to the foreign trade deficit. The foreign trade deficit is an important problem, especially
for developing countries. Because interest rates must be raised to bring foreign savings to the
country to finance the deficit. As a result of the increase in interest rates, investments will
decrease. Besides, rising interest rates will negatively affect other components of aggregate
demand and disrupt resource allocation. Therefore, the state should prefer domestic products
more. Otherwise, because of the foreign trade deficit problem, the government attempts to cool
the economy. This situation will cause a slowdown in the economic development process. This
study aims to analyze the causal relationship between public expenditures and foreign trade
deficit for the Turkish economy. The foreign trade deficit is among the main problems of
Turkey's economy.
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Introduction
Globalization has changed the picture of the world economy by increasing the movements of
cross-border trade, capital flow, and production factors (Akram et al., 2011: 291). However, due
to social, economic, and political factors, the effects of globalization vary from country to
country and from region to region. It is seen that underdeveloped countries with small production
amounts and weak production techniques become more dependent on other countries in the
process of globalization (Afzal, 2007: 732). There are four different types of foreign dependence
on financial sources. These are commodity export dependence, country export dependence, debt
dependence, and dependence on foreign investment (Rubinson, 1977: 6-7). As commodity
dependency increases, the export-import balance gradually deteriorates and the external deficit

problem deepens. Among the reasons for the problem of the external deficit are the variables
such as interest rate, inflation, exchange rate, economic growth, and domestic demand. One of
the main components of domestic demand is the public sector.
In today's conditions, governments do not only spend to meet social needs but also to regulate
economic activities (Turk, 2001: 11). Hence, according to the Keynesian approach, public
expenditures at the underemployment level contribute to the increase in national income through
the multiplier mechanism. However, for the expected effect to fully transpire, the public must
demand domestic products. Otherwise, the multiplier effect is not only reflected abroad but also
it affects the external balance negatively (Guran, 1996: 135-136). Therefore, in a significant
number of countries with different levels of development, governments prioritize domestic
products when purchasing.
The external deficit problem is also one of the fundamental economic problems in Turkey, which
is a developing country. In this context, it is emphasized that the public sector should prefer
domestic products both to support domestic production and to alleviate the problem of external
deficits. This is clearly stated in the development plans. For example, in the 10th Development
Plan, it is stated that public procurement does not provide sufficient contribution to technology
transfer or development of the industry. Additionally, it is stated that public procurement is used
extensively as a policy tool to support domestic production and technology development in
developed countries. Therefore, the purpose is to carry out public procurement to encourage
innovation, localization, technology transfer, and innovative entrepreneurship (Republic of
Turkey Ministry of Development, 2015: 1). Because the increase in external deficits creates a
financing problem.
To finance external deficits, foreign savings should be brought against high-interest rates.
Increasing interest rates may lead to a decrease in investments, deterioration of resource
allocation, economic contraction and budget deficits. And all this brings about economic
instability (Kazgan, 2005: 14). This study analyzes whether public procurement has an impact on
the external deficit considering the data about the Turkish economy for the period between 19872017 using unit root tests and causality tests.
The rest of the paper is organized as follows. Section 2 presents a brief literature review on
public expenditures and trade deficit. Section 3 explains the data, methodology, and empirical
findings. Finally section 4 concludes the paper with policy suggestions.

Literature Review
There are many studies in the empirical literature that test the twin deficits hypothesis by using
the budget deficit and foreign trade deficit variables. However, there are only a limited number
of studies that conduct econometric analysis taking into account the variables of public
expenditure and foreign trade deficit. In this context, the literature summary for the studies that
address the relationship between public expenditure and foreign trade deficit in Turkey are
presented in Table 1.

Table 1. Literature Survey
Author(s)
Kayhan
(2013)

et

Countries

Period

Turkey

1987Q12011Q3

al.

Adıgüzel (2014)

Kayhan
al.(2016)

et

Özpençe
and
Ergen (2017)

Turkey

Turkey

Turkey

1982Q12010Q3

Methodology
Hacker
and
Hatemi-J(2006)
Causality Test,
Frequency Domain
Causality Test
Kejriwal
(2008)
and
KejriwalPerron
(2009)
Cointegration Test

1987-2014

Hatemi-J – Roca
(2014) Asymmetric
Causality Test,
Frequency Domain
Causality Test

1965-2015

Gregory-Hansen
(1996)
Cointegration Test,
FMOLS Estimation

Results
There is bi-directional causality
between public expenditures and
foreign trade deficits.
There is cointegration between
variables in the long run.
According to results, there is a
structural break in 2000Q1.
While public expenditures had
an impact on foreign trade
deficits in the 1990s, the effect
decreased after the year 2000.
There is bi-directional causality
between public expenditures and
foreign
trade
deficits.
Asymmetric causality analysis
results indicate that an increase
in public expenditures reduces
the trade deficit.
There is cointegration between
variables in the long run.
FMOLS
estimation
results
indicate that an increase in
public expenditures increases
foreign trade deficits.

In contrast to the studies in Table 1, Cavallo (2005) tested the effect of public consumption
expenditures on the current account balance for the US economy using impulse-response
analysis based on data for the period of 1948-2000. Findings showed that public final goods
expenditures significantly disrupted the current account balance.

Data, Methodology and Findings
Variables and sources used in the analysis to determine the causal relationship between the
foreign trade deficit in public expenditures in Turkey are listed in Table 2.
Table 2. Data and Sources
Data
Foreign Trade Deficita
Government Expenditure

b

Abbreviation

Sources

Sample

Td

WDI

1987-2017

Ex

Turkish Revenue Administration

1987-2017

In the analysis, total current expenditures and investment expenditures excluding transfers and
personnel expenses were considered as public expenditures. Total public expenditures were not
considered because they were more likely to have a direct impact on the foreign trade balance.
To determine the relationship between these variables, Hacker and Hatemi-J (2006) bootstrap
Toda and Yamamoto causality test (BTY) and Fourier Toda and Yamamoto causality test (FTY)
developed by Nazlioglu et al. (2016) were used. Ng and Perron (2001) first-generation unit root
tests and ADF-based DF-GLS unit root test developed by Elliott, Rothenberg, and Stock (1996)
were used for BTY. On the other hand, Fourier type Fourier Augmented Dickey-Fuller (FADF)
(Enders and Lee, 2012) and Fourier Kwiatkowski-Phillips-Schmidt-Shin (FKPSS) (Becker et al.,
2006) unit root tests were performed for FTY.
Unit Root Tests
We investigate firstly whether shocks to a series are temporary or permanent. For this purpose
Ng and Perron (2001) unit root tests and ADF-based DF-GLS unit root tests developed by
Elliott, Rothenberg, and Stock (1996), which can provide strong results even for small samples,
were preferred. In Ng-Perron unit root tests (Mza, Mzt, MSB, and MST) and DF-GLS test, the
H0 hypothesis (series includes unit root) was tested against the H1 hypothesis (series is
stationary).
On the other hand, if time series show a linear or nonlinear tendency, Fourier-type unit root tests
can be used for stationarity testing (Becker et al., 2006: 381-382; Yalcinkaya, 2019: 40). Within
this framework, Fourier type Fourier Augmented Dickey-Fuller (FADF) (Enders and Lee, 2012)
and Fourier Kwiatkowski-Phillips-Schmidt-Shin (FKPSS) (Becker et al., 2006) unit root tests
were performed. If the value calculated in FKPSS unit root test is less than the critical value, the
H0 hypothesis cannot be rejected and it is accepted that there is no unit root; if the absolute value
of the value calculated in the FADF test is greater than the critical value, the H0 hypothesis is
rejected and the alternative hypothesis, which suggests there is no unit root, is accepted.
The findings of the first generation unit root tests are presented in Table 3.
Table 3. Results of First Generation Unit Root Tests
Variable

DF-GLS

Mza

Mzt

MSB

MST

Td

-2.68*

-9.52

-2.14

0.22

2.72

∆Td

-6.86*

-13.50*

-2.59*

0.18

1.81

∆∆Td

-8.68*

-44.15*

-4.68*

0.10*

0.59*

lnEx

-0.49

-1.83

-0.75

0.41

10.85

∆lnEx

-1.62

-3.53

-1.21

0.34

6.90

∆∆lnEx

-5.12*

-13.04**

-2.50**

0.19**

2.05**

%1

-2.65

-13.8

-2.58

0.17

1.78

%5
-1.95
-8.10
-1.98
0.23
3.17
Notes: The optimal lag(s) (3) were determined by the Schwarz information criterion for DF- GLS and Ng-Perron
tests. *, and ** denote 1, and 5, percent level of statistical significance, respectively.

According to Ng-Perron unit root test results, it is seen that the variable of Td is I (2). According
to DF-GLS results, although Td is I (0), Td is the second difference stationary when all NgPerron tests are considered. On the other hand, according to all tests, the variable lnEx is I (2) for
the significance level of 5%.
The results of the Fourier unit root test are presented in Table 4.
Table 4. Results of Fourier Unit Root Tests
Series

FADF (Enders ve Lee, 2012)

FKPSS (Beckers et al., 2006)

Constant
Level

Stat.

L

K

%5

%10

Td

-3.48

3

1

-3.81

-3.49

lnEx

-1.19

3

1

-3.81

-3.49

Stat.

L

K

%5

%10

0

1

0.17

0.13

0.96

0

1

0.17

0.13

0.11

**

First Difference
∆Td

-6.92**

1

5

-2.93

-2.60

0.02**

0

5

0.46

0.35

∆lnEx

-3.63***

1

1

-3.81

-3.49

0.06**

0

1

0.17

0.13

Notes: The critical values of each test were compiled from the table values in the related articles. L: lag number, K:
Fourier number. Maximum K is (5). Maximum L is (3). Optimal K and L determined by the Akaike information
criterion. **, and *** denote 5, and 10, percent level of statistical significance, respectively.

According to the results of both unit root tests in Table 4, hypotheses that the series do not
contain a unit root at the level could not be rejected. At the first difference, the Td and lnEx
variables do not contain a unit root. In other words, the series are I (1).
Causailty Tests
Finally in this study, the BTY causality test developed by Hacker and Hatemi-J (2006) and the
FTY causality test developed by Nazlioglu et al. (2016) was preferred. Both methods are based
on the causality test developed by Toda-Yamamoto (TY) (1995). The TY test overcomes some
of the disadvantages of the standard Granger (1969) causality test. Because the standard Granger
causality test requires unit root and cointegration tests to be conducted as well. In contrast, the
TY test is resistant to the unit root and cointegration characteristics of the VAR system
(Nazlioglu et al., 2016: 172).
Hacker and Hatemi-J (2006) developed the Modified Wald test, stating that asymptotic
distribution might be a weak approximation for small samples. In this context, they added the
distributions produced by the bootstrap technique to the features of the TY test (Hacker and
Hatemi-J, 2006: 1499). The FTY test also takes into account possible structural breaks in the
series. Fourier approach was developed with the consideration that these fractures may be
sudden/certain or smooth transitioning, it does not require prior knowledge of the numbers,

dates, and forms of the fractures. The FTY test detects structural shifts as a gradual/soft process
using a small number of low-frequency components (Nazlioglu et al. 2016: 172)
The causality findings for the BTY and FTY tests are presented in Table 5 and Table 6.
Table 5. Results of BTY Causality Test
Bootstrap critical values

Hypothesis

MWald Stat.

%1

%5

%10

lnEx≠˃Td

3.290

13.780

7.831

5.477

Td≠˃lnEx

0.211

15.125

7.469

5.267

Notes: The maximum lag based on the VAR estimate is 1 according to the AIC, HQ and SCH information criteria.
The maximum lag of the series is 2. So; p+d is 3. Bootstrap p-values are based on 1000 replications. Mwald test
statistic shows the test statistic obtained from the equation in Hacker and Hatemi-J (2006). The null hypothesis (X
≠˃Y) implies that X does not Granger-cause Y.
Table 6. Results of FTY Causality Test

Tests
Single
frequency
FTY

F
stat.

P

0.434

2

lnEx≠˃Td
bootstrap
F
p-value
1

0.925

Desicion

F
stat.

P

F

H0
Accepted

2.864

2

1

Td≠˃lnEx
bootstrap
p-value
0.422

Desicion
H0 Accepted

Notes: Maximum lags number (p) and fourier number (f) are determined by Akaike information criterion. Where p +
d is 2. Bootstrap p-values are based on 1000 replications. ≠˃ denotes the null hypothesis of Granger non-causality.

According to the results of BTY and FTY in Table 5 and Table 6, there is no statistically
significant relationship between public expenditures and the foreign trade deficit.

Conclusion
The globalization process has brought about commercial liberalization worldwide. This caused
foreign trade deficits to deepen, especially in a significant number of underdeveloped countries.
Foreign trade deficits create serious financing problems. One of the main reasons for these
deficits is domestic demand. Public expenditures are also among the main components of
domestic demand. On one hand, the increase in public expenditures causes economic growth
with a multiplier mechanism and on the other hand, it stimulates import demand and negatively
affects net exports. There are different findings in the literature about whether public
expenditures have an impact on foreign trade deficits. In this study, using the data for the period
of 1987-2017 regarding Turkey's economy, the relationship between public expenditure and
foreign trade deficit was examined using bootstrap and Fourier Toda and Yamamoto causality
tests. According to the results, there is no causal relationship between public expenditures
(excluding transfers and personnel expenses) and foreign trade deficit.
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