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Development of Import-Based Exports in Turkey:
The ARDL Approach

Yasar Turnal

Abstract

Turkey adopted an export-dependent growth strategy after the 1980 liberalization. In later years, with the impact of this
strategy, Turkey's export structure and performance became a subject of investigation. Thus, when the export structure is
evaluated, dependence of the export oriented industries on capital goods, intermediate goods, and energy is remarkable.
Therefore, in this study, the development of import-based exports in Turkey between 1996:1 and 2018:4 was tested by the
ARDL bound test method. As a result of the analyses, the effect of intermediate goods, capital goods, and energy imports,
which have a higher amount of imports than other imported goods in the short and long term in Turkey, is noteworthy.
Hence, the study is important and different from other studies in that it verifies the Turkey’s industrial structure tending
towards the assembly industry since its recent export structure has shown an import-oriented development and the
share of imports of intermediate goods in its exports is high.
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Introduction

Since the start of the globalization trend in the world, countries have become closer to each
other in terms of having a similar economy. There have been significant changes in the structure
of international trade, and the importance and volume of foreign trade have gradually increased.
With the increase in foreign trade, the flow of goods and services between countries acceler-
ated and technology began to be transferred from developed to underdeveloped countries. In
addition, thanks to international trade, countries have taken advantage of economies of scale,
externalities, new product development processes, division of labor, and specialization process-
es, and they have increased their export potential by achieving effectiveness and efficiency in
production as a result of the effective use of the factors of production. Increased export potential
has led to specialization in exported goods (Ugak and Arisoy, 2011: 639).

With the globalization trend, developing countries have also adopted the open economy
model and tried to adapt their trade channels and economic structures to this model. As a mat-
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ter of fact, underdeveloped countries that want to increase their export potential in accordance
with the open economy model, while trying to increase their production amount, product
variety, and competitiveness, have also become dependent on intermediate and capital goods.
Therefore, with the removal of the obstacles to international trade, their dependence on im-
ported goods has increased because underdeveloped countries that want to complete their de-
velopment and gain profit from international competition import these goods from developed
countries that specialize in the production of many goods and have a say in their export. Thus,
the use of significant amounts of imported inputs in the production of export products further
increases the dependency level of countries (Ersungur et al., 2011: 1-3).

Another factor affecting the foreign dependency of countries is the changes in exchange
rates. Decreases in the exchange rate as a result of the overvaluation of the domestic currency,
increase the use of imported goods in the country and the dependence on imports (Inangli and
Konak, 2011: 344-347). Therefore, in general, when the reasons that increase the foreign depen-
dency of developed or underdeveloped countries are evaluated, the following factors come to
the fore: changes in the exchange rate, unstable economy, overvalued currency, high costs, high
costs of imported inputs, and high share of use of imported goods within the country.

When the foreign trade structure of Turkey’s economy is evaluated based on the state-
ments made, it can be said that liberal economic policies were adopted between 1950 and
1960 and import substitution industrial policies between 1960 and 1980 (Gerni et al., 2008:
2). With the effect of the oil crisis in the 1970s, Turkey experienced high inflation and cur-
rency problems, and as a result of these problems, it transformed its economy in 1980 and
introduced an export-oriented industrialization strategy. With this strategy, Turkey started
some efforts to increase its exports and adopted an export promotion policy. With the effect
of liberalization in foreign trade, the rate of exports in the country’s economy gradually in-
creased. As a result of the Customs Union Agreement made with the European Union in 1994
and the common tariff in trade with member countries, which started to be implemented in
2005, Turkey’s foreign trade potential increased more than in previous periods. However, its
foreign trade deficits and dependency on imports did not decrease. Also in Turkey, with in-
creasing external funding opportunities due to increased foreign capital inflows, an increasing
amount of foreign currency, and the increase in the value of the Turkish lira, an increase was
observed in domestic demand and imports. Therefore, the number of imported inputs used
in production increased with increasing imports, and this negatively affected the production
of intermediate goods in the domestic market. As a result of this, from the 2000’s to 2010’s,
imports of intermediate goods, including energy imports, almost doubled. As a matter of fact,
it was observed that imports increased faster than exports. During this period, the ratio of
exports to imports was around 65%. This situation is explained by the fact that the manufac-
turing industry of the country was increasingly dependent on imported inputs. While import
dependency in the economy gradually increased in Turkey, the ninth and tenth development
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plans were launched in 2007 and 2014, respectively, to increase the export potential, reduce
the import dependency of export-oriented industries, increase the total factor productivity
in exporting sectors, and enhance the international competitiveness (Celik, 2016: 110-112).
However, despite the incentive and aid policies implemented, foreign trade deficits have be-
come a chronic problem. Therefore, the implemented policies continue to be discussed today.
The reason for this debate is that exports are dependent on imports, and this dependency is
gradually increasing (Yildirim and Kesikoglu, 2012: 137). In addition, due to the lack of
qualitative depth in goods and services subject to import and export, despite the increase in
foreign trade volume, the expected structural transformation could not be fully realized. In
other words, while goods produced for export have a low added value, the imported goods are
mostly capital- and technology-intensive goods. Therefore, importing intermediate and cap-
ital goods, which are subject to export and real sector inputs, increases foreign trade deficits
and dependence on imports (Karakas, 2017: 261-263). For this reason, based on the explana-
tions made especially recently, identifying Turkey’s level of import dependency of exports is
important. The fact that Turkey has an economic growth based on exports makes it necessary
to investigate the structure and components of its exports.

Literature

In Turkey, with the realized stabilization measures and liberalization policies in 1980, sig-
nificant changes have been achieved in the foreign trade. As a result of this situation, Turkey
tried to increase its number of exports with incentive policies. However, the increase in the
number of exports has also affected the use of imported goods in the economy. Recently, the
number of studies on the dependence of exports on imports has increased in the literature. But
the studies differ from each other in terms of the results obtained. Esfahani (1991) analyzed
the relationships between exports, intermediate imports, and economic growth in developing
countries and found a positive relationship between exports and economic growth. How-
ever, it was reported that this relationship deteriorated when the intermediate imports were
included in the model. As a result, a meaningful relationship was reported to be established
between imports and economic growth. Lee (1995) tested whether there was a significant
relationship between imports of capital goods and economic growth in developing countries.
Adams (2000) examined the relationship between energy imports and economic growth in
Thailand and reached the conclusion that energy imports increased rapidly during the eco-
nomic growth process. Arize (2002) examined the relationship between imports and exports
in 50 countries and concluded that 57% of low-income countries, 58% of developing coun-
tries, and 75% of developed countries were dependent on imports. It was also reported that
as the development levels of the countries increased, the dependence of exports on imports
increased. Pavlos (2004) examined the relationship between intermediate imports, capital
goods imports, and economic growth in Ethiopia and reported that there was a positive cor-
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relation between imports of intermediate goods and economic growth, and a negative rela-
tionship between imports of capital goods and economic growth. Bojnec and Popler (2011)
tested the relationship between economic efficiency and energy consumption in their studies.
As a result of the study, it was found that technology-intensive production in exports reduced
energy consumption in the economy. Bojnec and Ferto (2014) examined the relationship
between foreign direct investments and exports in OECD countries and concluded that there
was a substitution effect between foreign direct investments and exports. According to this,
it was asserted that, instead of exporting the goods of OECD countries that are members of
the European Union, they followed a strategy to substitute exports by investing directly in
that country. Udembea et al. (2020) tested the relationship between foreign direct investments,
tourism revenues, energy consumption, and economic growth in China and concluded that
there was a one-way relationship between economic growth and energy consumption. In the
studies carried out outside Turkey, economic growth was often used in the analysis for testing
the relationship between imports and exports.

There are also some studies in Turkey that mostly test the export-based growth hypothesis.
For example, in the studies by Ozcan and Ozcelebi (2013), Sarag (2013), and Ugan and Kogali
(2014), the validity of export-led growth hypothesis in Turkey was tested and found to be val-
id. Unlike the export-led growth hypothesis, in the studies by Cestepe (2013), Korkmaz and
Aydin (2015), it was claimed that an import-driven growth hypothesis was valid. In addition,
it is noteworthy that there are more specific studies where Turkey’s exports based on imports
were analyzed. Barisik and Demircioglu (2006) studied the relationship between exchange
rate, exports, and imports in Turkey. In their studies, they concluded that in the post-con-
vertibility period, the effects of import and exchange rates on exports gradually decreased.
In their study, Ersungur and Kiziltan (2010) used the input-output method for the sector in
Turkey and measured the dependence of the manufacturing industry on imports. Accordingly,
they concluded that, both in the import substitution period and liberalization period, Turkey’s
manufacturing industry was dependent on imports. Ersungur et al. (2011) tested the degree of
dependence on imports in Turkey using the input-output analysis and found that the increases
in exports increased the capacity utilization by increasing the imports of intermediate goods,
rather than creating new investments, and this negatively affected the external deficit. They
also found that the capacity utilization and energy dependency of the manufacturing industry
were high in Turkey. In their study, inangli and Konak (2011) used the input-output tables
prepared by the Turkish Statistical Institute (TurkStat) to examine the input dependence of the
automobile industry and reported that the dependency level of exports on imports increased in
the sectors linked to the automobile industry. Yildirim and Kesikoglu (2012) tested the causal
relationship between import, export, and real exchange rate in Turkey. As a result of the study,
a two-way causality relationship was found between total exports and total imports, total ex-
ports and intermediate goods imports, total exports and capital goods imports, total imports
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and consumption goods exports, and capital goods imports and consumption goods exports.
No causality relationship was found between exchange rate, import, and export. Magazzino
(2016) tested the relationship between carbon dioxide emissions, economic growth, and ener-
gy consumption in South Caucasus and Turkey and concluded that there was no relationship
between energy consumption and economic growth and claimed that the neutrality hypothe-
sis was valid. Karakas (2017) examined the export and import relations between the EU coun-
tries and Turkey. As a result of the study, it was found that the consumption goods exports
(around 45% of total exports) depended on total imports and intermediate goods imports.
When the studies carried out in Turkey are evaluated, it is observed that, in general, there is
no consensus on export-led growth strategy. The number of studies testing the dependence
of exports on imports is very small. In the studies testing this relationship, no distinction was
made between short and long term. It is observed that although energy consumption has an
important effect on Turkey’s import dependency, it has not been included in the studies or its
effect has been reported to be insignificant. It is also observed that the exchange rate has been
mostly used in the studies. Therefore, this study includes short and long term analysis, unlike
the studies in the literature. This study differs from others in that it uses up-to-date data; the
analysis includes energy imports, which have recently been included as an input in produc-
tion function definitions, in which Turkey’s dependency is high, and which have a positive
effect on exports; and it explains import dependency more clearly.

Econometric Methodology

Various econometric methods are used to test the long and short term relationships be-
tween the variables subject to economic analysis. Among these, the delayed ARDL (Autore-
gressive Distributed Lag), which was recently introduced by Pesaran and Shin (1998), differs
from other analysis methods. While classical cointegration tests require the variables to be
stationary at the same level, according to the ARDL model, it is not important whether the
variables are stationary at the level [I (0)] or [I (1)] (Sharifi-Renani, 2008: 4). However, the
ARDL model cannot be applied if the variables are stationary at the level [1 (0)] or difference
[I (1)] and not stationary at the 2nd difference [I (2)] (Caglayan, 2006: 427). This feature
differentiates the ARDL model from other cointegration tests. The ARDL model is based on
the least squares method and its application to small samples provides important advantages.
Another advantage of the model is that it provides the opportunity to separate short and long
term analysis. The ARDL model is shown as follows.

INY, =B+ XTIy Bri AlnY,_ i+ X o By AInX,_+X1  Bai AlnX e+
Z?:o Pai AlnXz_i+e,
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The values of k in the model indicate the length of the delay, and A the difference of the
variables. In order to determine the appropriate delay length in the defined equations, the
most appropriate delay length is obtained by using information criteria such as Akaike and
Schwarz. After determining the lag length, the following hypothesis tests are used to test the
cointegration relationship between the variables.

Hy: f1=L,=L3=L4,=0— There is no cointegration.

Hy: f1#B, # B3 # B4#0— There is cointegration.

The hypothesis tests defined in the form are tested using the F test. (Narayan, 2005:1981).
If the F test results are above the critical value, there is a cointegration relationship between
the variables, that is, the H hypothesis is rejected. The dynamic unconstrained error correc-
tion model can be obtained with the help of simple linear conversion from the ARDL model.
Thanks to the UECM (Unrestricted Error Correction Term) used in the model, the ARDL
model gives better statistical results than the Engle-Granger test (Narayan and Narayan,
2005:429). The unconstrained error correction model obtained from the ARDL model is as
follows:

_ k k
AlnY =P+ 2%, InYe_i+X=0 Pri AlnX i+ 2ilo Bai AlnXpe_i+
k
2i=o B3 AlnXze_; + ECT,_ 1+,
In the given model, ECT}_; refers to the error correction term. Accordingly, the error cor-
rection term takes a value between -1 and 0. The term error correction is important in terms

of showing how much of any deviation effect occurring in the short term can be eliminated
in the long term.

Data Set and Application

This study investigated the exports based on imports between 1996Q1 and 2018Q4 in
Turkey. The ARDL model and Error Correction Model used in the study are given in the
equations (1) and (2), respectively.

InMiH,~Bo+ 3, By; AInMiH,_+3X o Byi AINSERITH,_+YX_ Bsi AINARAIT Hyy i+
Y0 Bai AINENITH3,_i+Y1 o Bs; AlnDKye; + & (D

InMIH=Bo+Y5_, B1; AIMMIH,_i+¥%  Boi AINSERITH,_i+¥%  B3; AINARAITH,,_i+
Yo Bai AMENITHz,_+31 o B AInDKyr—; + ECTe—y + & (2)
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The definitions of the variables used in the model in the equation (1) are given in Table 1.

Table 1

Definitions of Variable

Abbreviations Description Source
LnMIiH Exports of goods (Thousand USD dollars) CBRT
LnSERITH Capital goods import(Thousand USD dollars) CBRT
LnARAITH Import of intermediate goods (Thousand USD dollars) CBRT
LnENITH Net energy import (Thousand USD dollars) CBRT
DK Exchange rate (USD) CBRT

The data used in the study were obtained from the CBRT EVDS database. The dependent
and independent variables used in the model were included in the model by taking the log-

arithm. Descriptive statistics calculated for the variables in the model are given in Table 2.

Table 2
Exploratory data analyses

Variables Mean Median SD Skewness Kurtosis
AInMIiH 9.918656 10.18106 0.677553 -0.413532 1.516506
AInSERITH 7.395768 7.586021 0.584379 -0.474415 1.846834
AInARAITH 8.829108 9.083403 0.721379 -0.389707 1.531917
AInENITH 8.430158 8.695251 0.833199 -0.405605 1.785858
ADK 1.623810 1.476277 1.111874 1.231367 5.194718

As a result of the analysis, unit root tests were applied to show the stationarity levels of

the series in order to prevent the spurious regression problem. Standard unit root tests such as
Augmented Dickey Fuller, Dickey-Fuller GLS (ERS), Philips Perron, and Kwiatkowski-Phil-
lips-Schmidt-Shin were used in the analysis. Accordingly, standard unit root test results are

given in Table 3.

Table 3
Unit root test results

X ADF Dickey-Fuller GLS

Variables - -

Level 1(0) Difference I(1) Level 1(0) Difference I(1)
AlnMiH -1.0663 -5.4845%** 0.0962 -6.2068***
AInSERITH -1.2485 -4.4229%** -0.6825 -0.2059
AInARAITH -1.2939 -7.9486%*** 0.1552 -7.8223%**
AInENITH -1.6747 -5.9000%*** -0.7368 -5.9347%**
ADK -3.1971%* e -4.5248*** e
Variables PP KPSS

Level 1(0) Difference I(1) Level 1(0) Difference I(1)
AlnMIH -1.4198 -10.7447*** 1.1550 0.2772%**
AInSERITH -1.7969 -16.2129%%* 1.0756 0.2233%**
AInARAITH -1.3032 -7.8194%** 1.1378 0.1472%**
AInENITH -1.6977 -5.6973%** 1.0482 0.3547%**
ADK 2.9044 -7.3201 *** 1.0554 0.5497*

*H* k% * The marks represent significance at the level of 1%, 5%, and 10%, respectively.
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For unit root tests in Table 3, according to the null hypothesis, variables contain unit root;
and according to the alternative hypothesis, variables do not contain unit root. As a result of
unit root tests, exports of goods, intermediate goods, capital goods and energy imports are
stationary in difference. According to the ADF and Dickey-Fuller GLS tests, the exchange
rate series is stationary in level. But according to the PP and KPSS test results, it was station-
ary in difference.

According to the unit root tests performed, although the stationarity degrees of the series
varied in some tests, it was observed that they were stationary at the I (0) and I (1) levels,
and the ARDL test, which can be used when the series are at different stationarity levels, was
applied. Thus, the ARDL test results are given in Table 4.

Table 4

ARDL Bounds test results

F Statistic 15.61671%**

Significance level Lower limit Upper limit
1% 3.29 4.37
2.5% 2.88 3.87

5% 2.56 3.49
10% 2.20 3.09

*H % * The marks represent significance at the level of 1%, 5%, and 10%, respectively.

As can be seen in Table 4, the obtained F statistic value (15.61671) is greater than the F
critical value (4.37). According to this result, the null hypothesis (H,: There is no cointegra-
tion relationship between the variables) is rejected. Therefore, there is a cointegration rela-
tionship between exports and capital goods, intermediate goods, energy consumption, and
exchange rate in the long and short term. However, in order for the cointegration test to be
valid, the model should not have autocorrelation, heteroscedasticity, and normal distribution
problems. Robustness tests for the validity of the model are included in Table 5.

Table 5

Robustness checks results

Test F statistics Probability
Breusch-Godfrey LM test 1.045950 0.3100
White test 0.661856 0.8208
Jarque Bera test 1.276856 0.5281
R-squared 0.507193 -—

According to the results of Breusch-Godfrey, White, and Jarque Bera tests in Table 5,
no problems regarding autocorrelation, heteroskedasticity and normal distribution were ob-
served in the model. Therefore, the long and short term relationships between variables are

valid. The coefficients showing the long-term relationship between variables are included in
Table 6.
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Table 6

ARDL Long term coefficients

Variables Coefficients Standard errors T statistics
LnARAITH 0.5147 0.1550 3.3204%*x*
LnSERITH 0.2306 0.0984 2.3439%*
LnENITH 0.1598 0.0796 2.0074%%*
DK 0.0525 0.0206 2.5412%*
C 2.2516 0.2724 8.2638***

FH % * The marks represent significance at the level of 1%, 5%, and 10%, respectively.

Coefficients showing the long-term relationship between variables are given in Table 6.
According to the analysis results, the import of intermediate goods is at the significance level
of 1%. Capital goods, energy imports, and exchange rate represent statistically valid results
at the significance level of 5%. According to the results of long-term coefficient estimates,
imports of intermediate goods and capital goods, energy imports, and changes in exchange
rates affect the exports of goods. Accordingly, a 1% increase in intermediate goods imports
increases the exports of goods by 0.5147. A 1% increase in capital goods imports increases
the exports of goods by 0.2306. A 1% increase in energy imports increases the exports of
goods by 0.1598. A 1-unit increase in the exchange rate increases the exports of goods by
0.05. The coefficients based on error correction model showing the short-term relationship
between variables are included in Table 7.

Table 7

ARDL Short term coefficients

Variables Coefficients Standard errors T statistics
LMIH(-1) -0.5003 0.0592 -8.4394%**
LARAITH 0,2575 0.0908 2.834 1 #**
LSERITH 0.1154 0.0465 2,4817%*
LENITH 0.0799 0.0390 2.0502%%*
DK 0.0262 0.0110 2.3892%%*
SABIT 1.1265 0.1892 5.9518%*%**
ECT(-1) -0.5003 0.0502 -9.9605%**

*#% k% * The marks represent significance at the level of 1%, 5% and 10%, respectively.

According to the short-term coefficient estimation results, imports of intermediate goods
and capital goods, energy imports, and changes in exchange rates affect the exports of goods.
Accordingly, a 1% increase in intermediate goods imports increases the exports of goods by
0.2575. A 1% increase in imports of capital goods increases the exports of goods by 0.1154. A
1% increase in the energy imports increases the exports of goods by 0.0799. A 1-unit increase
in the exchange rate increases the exports of goods by 0.0262. Also, the error correction
term indicates statistically significant results. Accordingly, 50% of the short term shocks are
eliminated in the long term. The CUSUM test results obtained as a result of the ARDL test
are shown in Table 8.
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Table 8
CUSUM- CUSUMQ graphs
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According to the CUSUM and CUSUMQ graphs, the model is observed to be stable.

Conclusion and Recommendations

In this study where the exports based on imports in Turkey were investigated using the
quarterly data for 1996-2018 obtained from the database of CBRT, the long-term and short-
term relationships between the imported inputs, which significantly affect the export of goods
in Turkey, were tested by the ARDL method.

When the test results are evaluated, according to the long-term coefficient estimation re-
sults, the changes in the intermediate goods imports, capital goods imports, energy imports
and exchange rates affect the exports of goods. Accordingly, a 1% increase in the imports of
intermediate goods increases the exports of goods by 0.5147. A 1% increase in the imports
of capital goods increases the goods exports by 0.2306, a 1% increase in the energy imports
increases the goods exports by 0.1598, and a 1% increase in the exchange rates increas-
es the goods exports by 0.05. A 1% increase in the imports of capital goods increases the
goods exports by 0.2306, a 1% increase in the energy imports increases the goods exports
by 0.1598, and a 1% increase in the exchange rates increases the goods exports by 0.05. In
addition, when the short-term coefficient estimation results are evaluated, imports of interme-
diate goods, capital goods imports, energy imports, and changes in exchange rates affect the
exports of goods. Accordingly, a 1% increase in the imports of intermediate goods increases
the exports of goods by 0.2575. A 1% increase in the imports of capital goods increases the
goods exports by 0.1154, a 1% increase in the energy imports increases the goods exports by
0.0799, and a 1% increase in the exchange rates increases the goods exports by 0.0262.

10
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According to these findings, Turkey’s exports of goods, intermediate goods, capital, and
energy imports are affected by the changes in exchange rates in the short and long term. The
reason for the higher effect of intermediate imports on exports compared to other variables
used in the study may be the fact that Turkey’s export sector operates mostly for the assembly
industry. The short and long term coefficients obtained from the analysis show that the effect
of variables on exports is more powerful in the long run. This can be interpreted as that ex-
ports consist of more capital-intensive goods than labor-intensive ones. It is noteworthy that,
in the literature, the studies on the export and import in Turkey generally included the ex-
change rate in the analysis. However, in this study, it was observed that the effect of exchange
rate on recent exports was relatively low. This can be put forward as one of the reasons for the
insufficient increase in the export volumes despite the increases in exchange rates. Although
the impact of energy use on economic growth is debated in the literature, considering the use
of energy as input in the production of export goods and the impact of exports on economic
growth, it can be inferred that energy imports indirectly contribute to economic growth.

According to this assessment, in order to close the current account deficit and the trade
deficit, ensure a stable foreign trade structure, and increase its share in the international com-
petition, Turkey should reduce its import dependency and ensure the domestic production of
intermediate goods that are not produced domestically. In addition, increasing the efforts to
encourage domestic capital, transfer of capital to production and exporting sectors will reduce
imports of capital goods and gradually reduce the dependence on capital goods. In addition,
although the effect of the exchange rate on exports is relatively low, fluctuations in trade can
be prevented through a stable exchange rate policy. Thus, industries that are export-oriented
but dependent on imports can have a stable production structure by avoiding cost changes and
cost shocks. In order to provide cost advantages and reduce import dependency in exporting
sectors, Turkey should encourage the technology-intensive production structure in industries
that produce for export, and by doing so, provide competition and cost advantage in exports
by reducing the amount of imported inputs and energy consumption.
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