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Abstract

International economics is a field that primarily examines the liberalization of trade and its impact
on a country’s gross domestic product (GDP). The trade policies in the World economy, specifically
Tiirkiye as a developing economy, have experienced different cycles since the 1980s, and Tiirkiye
has been following liberal trade policies in an attempt to overcome instabilities in its economy
since 24 January 1980. In particular, the long-term, including, the 1994, 2001, 2018 currency crises
in Tiirkiye, the 1997 Asia, the 2007-2009 global financial crisis, and the 2020-2022 Covid 19 global
recession, further increases significance of the analysis. This article specifically explores the effects
of neo-liberal trade policies on Tiirkiye and its primary export market, the OECD countries. In
particular, the impact of changes in the OECD Countries” GDP on Turkish exports is analyzed in
relation to the Terms of Trade (TOT) and foreign exchange (FX) volatility of the Turkish Lira
through Auto Regressive Distributed Lag (ARDL) method. The results reveal that Tiirkiye’s
exports follow a statistically significant correlation with OECD’s GDP and FX volatility but not
with the TOT for the period between 1982Q1 to 2021Q1. However, the lagged variables evaluated
by the ADRL method indicate that five periods of lagging Turkish exports have a statistically
significant relationship with two periods of lagging GDP of OECD, and one period of lagging FX,
as well as with one period of lagging TOT. This article also offers valuable insights into the impact
of exceptional events like COVID-19 pandemic on national economies, thus findings presented in
this paper can help governments and policy makers predict potential implications of other
extraordinary circumstances or global disasters and make informed decisions to mitigate their
impact on the national economy. This is a long term analysis of neoliberal FX policies applied in
Tiirkiye.
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Oz

Uluslararas: ekonomi, dncelikle, dig ticaretin serbestlegtirilmesine, ve bu serbestlesmenin bir tilkenin
gayri safi yurtigi hasila (GSYH) iizerindeki etkilerine odaklanir. Ozellikle, Tiirkiye, diinya
ekonomisindeki pek ¢ok gelismekte olan iilke gibi, ekonomisinde yasanan istikrarsizliklarin etkisiyle, 24
Ocak 1980 tarihinden itibaren, neoliberal dis ticaret politikalar1 izlemeye baslamistir. Bu nedenle, neo-
liberal ticaret politikalarinin Tiirkiye ihracati {izerindeki etkisini analiz etmek ¢ok daha fazla &nem
kazanmustir. Ozellikle, Tiirkiye’de 1994, 2001, 2018 doviz krizleri, 1997 Asya krizi, 2007-2009 kiiresel
finansal krizi ile 2020-2022 Covid 19 kiiresel durgunluk dénemleri, bu 6nemi daha da artirmaktadir. Bu
calismada, ihracatinda en biiylik paya sahip olan OECD iilkelerinin GSYH’ lerindeki degisikliklerin,
Tiirkiye'nin dis ticaretini etkiledigi varsayilmaktadir. Bu ¢alisma, OECD iilkelerinin GSYH"deki
degisimlerin, dis ticaret hadleri (TOT) ve doviz (doviz) oynakhigmmn, Tiirkiye'nin ihracat talep
fonksiyonunu olusturan 6nemli degiskenler oldugunu iddia etmektedir. Bu degiskenlerin, Tiirkiye
ihracat modeli iizerindeki etkisi otoregresif Dagitilmis Gecikme (ARDL) yontemi ile analiz edilmektedir.
Aragtirma, 1982C1-2021C1 arasindaki déneme ait istatistiklere dayanmaktadir. Sonugclar, Tiirkiye'nin
ihracatimin OECD'nin GSYH ve Tiirk Lirasi-ABD dolar1 kurunun degisimi ile istatistiksel olarak anlaml
bir korelasyona sahip oldugunu, ancak ticaret hadleri ile iligkilendirmedigini ortaya koymaktadir. Ancak,
gecikmeli degiskenler ADRL yontemi ile degerlendirildiginde, bes dénem gecikmeli Tiirkiye ihracatinin
iki dénem gecikmeli OECD GSYH, bir donem gecikmeli doviz kuru degisimleri ve bir donem gecikmeli
ticaret hadleri ile istatistiksel olarak anlamli bir iligkisi vardir. Bu da, ihracat pazarmndaki OECD
tilkelerinin GSYH'ndeki degisimlerin, Tiirkiye'nin ihracatin1 dogrudan etkilendigini ortaya koydugu gibi,
COVID-19 salgmi gibi ekonomik durgunluga neden olan durumlarda, bu {ilke ekonomilerdeki
degisimlerin Tiirkiye ihracati {izerinde ne kadar etkili olacagi konusunda o6ngoriide bulunmasmni
saglamaktadir.
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Introduction

This study examined Tiirkiye’s exports to OECD countries in the period from 1982Q1 to
2021Q1. The study was designed as a quantitative research based on the model with
OECD countries’” Gross Domestic Products (GDP) changes, foreign exchange (FX)
volatility in the Turkish Lira (TRY/USD exchange rate*, purchasing parity) and the
Terms of Trade (TOT). The GDP as a measure of (E.R.) welfare (Kuznet, 1934) has
gained significant importance besides the level of employment and consumption in the
country. This research examined Turkish exports by considering both conventional and
contemporary trade theories, which posit that the removal of trade restrictions such as
tariffs and quotas leads to an increase in a country's overall welfare (Smith, 1776;
Ricardo, 1817; Hecksher, 1931-Ohlin,1935; Stolper & Samuelson, 1974; Krugman, 1979;
Eaton,1987; Markusen & Venables, 1989; Grosman&Helpman, 1991).

Previous research in the literature has been classified into three groups due to its
explanatory characterization feature of export. The first group of research deals with
the impact of economic policies, level of customs duties, tariff, quota (Leith, 1971;
Rodriguez, 1979; Ethier, 1973; Baron, 1976; Tarr and Morkre, 1984; Giovanni, 1988;
Franke; 1991, De Grauwe, 1988; Sercu & Van Hulle; 1992; Dellas & Zilberfarb; 1993;
Kenen & Rodrik, 1986;Pere & Steinher, 1989; Pozo, 1992, Chowdhury, 1993; Holly,1995;
Arize, 1995; Aristotelous & Fountas; 1999; Arize et al, 2000; Leigh et al., 2017;Berthoud
& De Dyne, 2018; Thorbecke & Salike, 2018; Amiti et al, 2019; Jiaping & Zhupig , 2020;
Ahmet et al., 2021) while the second group examines the capability of supplying to the
export market, focusing on supply-oriented factors concerning export and integration
capability to global value chains (Morris et al, 1997, Humphrey, 2007; Sturgeon &
Biesebroeck, 2011;Morris, & Staritz,2019). However, a third group of more recent
studies looks at exports from a demand-focused perspective, with the target country's
GDP being the primary demand-related factor (Arize, 2001; Choudry, 2001). This third
group of explanatory factors will be the focus of examination in this paper.

In the model analyzed in this paper, the GDP of the OECD countries has been
considered as the main determinant in Tiirkiye’s export to OECD countries. Empirical
studies show that the increases and decreases in the growth rate of the country’s GDP
strongly affect the aggregate demand of the country. The World GDP and specifically
OECD countries” GDP have been shaped and evaluated in the cycles of the World
economy. The economic cycles of the 1980s were a result of prior global economic
challenges and the policy decisions made to address these challenges or stimulate
growth during periods of recession or depression. Later, technological advancements
and shifts in technology combined with neoliberal policies led to imbalances in the
world financial, monetary, and commodity markets, resulting in the 2007-2009 global
financial crisis. This crisis caused a significant decrease in the exports of both the world
and Tiirkiye in the early 21% century. Most recently, the COVID-19 pandemic has
introduced a new threat to the global economy and Tiirkiye's exports since early 2020.
This paper therefore aims to assess the impact of such unforeseen events on Turkish
exports, and secondly, to examine the effect of neoliberal policies on Tiirkiye's foreign
exchange (FX) markets. The methodology recognizes that previous studies in the
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literature, in addition to classical and new trade policies, often focus on measuring the
impact of neoliberal policies on the home country's GDP(Acarava & Oztiirk, 2002,
Oztiirk & Acaravc, 2010) and the influence of the change in the national gross product
of the counties where the product is sold (Houthakker & Magee, 1969). However,
Houthakker & Magee (1969) express a country's export demand (x) in terms of product
prices and income levels of the countries where the product is sold in general.

Xd = (P; Y) (Houthakker & Magee, 1969) where x represents export demand for the
home country; P, price level, Y, the income of the host country of exports.

The second and significant explanatory variable for the export function of the country is
the FX volatility. The impacts of FX rate movements on export levels, and whether these
effects are statistically significant, have been under discussion in the international
economics literature since the 1970s. The earliest studies explain the role of uncertainty
and argue that FX volatility only affects the forward rate of FX rate and not the export
level (Ethier, 1973; Baron, 1976; Giovanni, 1988). The studies by Franke (1991), De
Grauwe (1988), Sercu & Vanhulle (1992), Dellas & Zilberfarb (1993) demonstrate that the
increase in FX rate volatility increases trade level in the developed economies. However,
studies by Kenen & Rodrik (1986), Pere & Steinher (1989), Pozo (1992), Chowdhury
(1993), Holly (1995), Arize (1995); Aristotelous & Fountas (1999) Arize et al. (2000) find
negative relationship between FX volatility and trade level in developed economies.
Leigh et al. (2017) calculated the real FX rate elasticity for 11 European countries from
1986 to 2014. Berthoud & De Dyne (2018) determined the real FX rate and foreign
income elasticity for 11 European countries from 2001 to 2011. Ahmet et al. (2015)
estimated the elasticity of real exchange rate volatility and foreign income for 46
countries worldwide from 1996 to 2012. Thorbecke & Salike (2018) analyzed the real
exchange rate elasticity of 17 major exporting countries from 1992 to 2016.

Other studies on the degree of influence of FX volatility argue that this depends on the
firm’s knowledge on future FX rate. One of the earliest analysts on the subject, Ethier
(1973) presented a novel concept when the Bretton Woods gold standard system was
abandoned, arguing that the prevailing trade pattern did not align with the exporter's
expectations for the future behavior of the spot exchange rate. The uncertainty in a
firm's revenue due to future FX rates would impact the volume of trade and alter the
TOT and future profit rate (Ethier, 1973). The impact of FX volatility changes with the
effectiveness of exchanging regimes (Obstfeld et al., 2019; Gourinchas, 2017; Rey, 2013;
Bahmani - Oskooee & Niroomand, 1998; Edwards,1989; Kenen & Rodrik, 1986;
Cushman, 1983; Gupta, 1980).

The literature also distinguishes the effects of FX volatility on developed and
developing economies. In developing economies, higher FX rate volatility increases risk
for companies and leads to a decrease in both production and international trade
volume (Greenaway, 2010; Fang et al., 2006; Calvo et al., 2002; Broll &Echwert, 1999;
Franke, 1991). Since FX rate risk is linked to local currency depreciation, which leads to
higher prices in the domestic economy denominated in the local currency, the resulting
price increase reduces the output level (Berument & Dinger, 2004). Not long ago,
Bussiere et al. (2020) found that real exchange rate elasticity varied among 51 countries
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from 1995 to 2012, a period considered to be long-term. The FX volatility rate in
developing economies is largely impacted by monetary policies in developed
economies. Along with other factors that influence the FX rate, central banks (CB) in
open economies adopt policies to minimize trade-off volatility in terms of employment,
inflation,GDP growth rates, and FX rate stability (Kalemli—@zcan, 2019).

In policy making, some countries choose depreciation of their national currency to raise
competitiveness of their product prices in terms of FX currency and encourage exports
of their own products. However, in addition to their own policy choices, the US
monetary policy affects other countries' exports, imports, balance of payments, capital
flows, and the domestic economies (Miranda-Agrippino & Rey, 2020). Likewise, home
currency depreciation has a greater effective rate whenever the US tightens its monetary
policy. Appreciation of the home country's currency, as a result of monetary easing, led
to an expansion in the GDP and a decrease in home country's exports during the period
from 2008 to 2013. In 2013, tightening policies adopted by the US Federal Reserve (FED)
resulted in slower growth in emerging economies (World Bank, 2022; Kalemli-Ozcan,
2020; Calvo & Reinhert, 2002). From 2013 to 2019, the world economy entered a new
phase of economic development as the largest economy, the US, ended its expansionary
monetary policies that were implemented during the 2007-2009 financial crisis (FED,
2013). The world economy underwent a substantial transformation during the period
between 2013 and 2019, with the end of the US's expansionary monetary policies in
response to the 2007-2009 financial crisis. This slowdown in growth impacted
developing countries. On top of that, the outbreak of COVID-19 pandemic in early 2020
posed a new threat to the global economy, resulting in a simultaneous recession in
developed economies such as the US, EU, China, and OECD countries, as well as the
other economies. This marked the first time in history that the global economy
experienced a recession due to a sudden stop in production, consumption, and supply
chains. The pandemic caused a decrease in the global GDP by 3.6% in 2020. The US
economy experienced a contraction of 10% in its GDP, while the EU saw a greater
decrease at 12%. International trade suffered a sharp decline in 2020, with the global
manufacturing industry shrinking by 10%, the fuels and mining sectors contracting by
26%. The commercial services sector saw a decline of 20%, and the travel and transport
sectors, as well as the world exports, decreased by 61% and 21% respectively (WTO,
2021; Weiwei et al, 2021; Kerr et al., 2021; Hassani & Dost, 2020; Obayelu, 2020;
Verschurr et al., 2021). It was the sharpest decline since WWIL

The study examined the third independent explanatory variable, Terms of Trade (TOT),
by using the Harberger Laursen Metzler (HLM) model, among alternative models such
as the Marshall-Lerner (Marshall, 1923;Lerner,1944), ] Curve (Magee,1973; Backus et al.,
1992; Bahmani-Oskooee & Kara 2003; Bahmani-Oskooee & Wang, 2006) and S Curve
(Bahmani-Oskooee &Xi, 2015). The OECD defines TOT as the ratio of the index of
export prices to the index of import prices (OECD, 2022). In the study, the HLM model
was used to determine the impact of FX volatility on the export demand of foreign
countries (host country) and import demand elasticities in the home country. The HLM
suggests that the foreign trade balance is influenced by the current and future
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movements of the TOT, and it is positively related to the past movements of the TOT.
The HLM approach posits that an increase in the TOT leads to an increase in trade,
assuming all other factors remain constant. Research conducted in recent years has
explored the relationship between exchange rate or TOT and the foreign trade balance
using the framework of ] Curve, S Curve and HLM effects, attempting to explain how
changes in E.R.s and TOT impact the foreign trade balance and how this relationship
could be modeled and predicted (Bahmani-Oskooee,1991; Bahmani-Oskooee &
Niroomand, 1998; Bahmani - Oskooee, 2003). In contrast to the model proposed by
Dornbusch(1976), monetary shocks influence consumption, output, and the TOT
(Obstfeld & Rogoff, 1994). Mendoza (1995) explores whether TOT shocks could be
constant for developing and OECD countries or not (Mendoza, 1995). Otto (2003) finds
the HLM effect among certain developing countries and OECD countries in terms of
trade balance, TOT, and real output from 1960 to 1997. Sudden shocks to TOT increases
trade in the analysis period. Akal (2010) shows that a decline in relative TOT leads to an
increase in import demand of OECD countries by 5%. Furthermore, a greater decline in
relative TOT is believed to result in an even higher increase in export demand in the
period between 1993 and 2007. However, it should also be noted that current account
imbalances with OECD countries can negatively impact TOT, leading to a deterioration
in the trade balance. This highlights the complex relationship between TOT and foreign
trade balance and the need for a more in-depth analysis to fully understand the
dynamics of this relationship (Akal, 2010).

This article focuses on analyzing Tiirkiye's exports to OECD countries from the
viewpoint of changes in OECD GDP, the FX volatility of Turkish Lira (TL), and
Tiirkiye's TOT from 1982 Q1 to 2021 Q1. The aim of the analysis is to provide a forecast
for Tirkiye's exports to OECD countries, particularly in light of the exceptional
circumstances affecting both the OECD and Turkish economies. The paper is divided
into several sections, starting with a review of relevant literature, followed by the
methodology for the analysis in the third part, and finally, a conclusion.

Literature Review on Turkish Export to OECD Countries

The Turkish economy was confronted with a severe economic crisis in the late 1970s
due to the oil crisis, FX volatility, and gold markets of the world economy. Even though
Tiirkiye had followed liberal policies on trade, FX, capital markets by the 1980
decisions, these decisions were not enough to stabilize the Turkish economy, resulting
in new national economic and financial crises in 1994 and 2001. The measures
recommended by the IMF and implemented by the Turkish government effectively
helped overcome the economic imbalances of 2001-2002 by 2003 and resulted in growth
and an increase in Turkish exports until 2008. The 2007-2009 global financial crises
(GFC), and following the 2010 Euro crisis in the EU, and OECD partly, decreased
Tiirkiye’s exports to these markets. The recession caused by the COVID-19 pandemic in
the EU countries, OECD countries and in the World economy has become an important
determinant on Tiirkiye’s exports in 2020 and the following years. In November of 2021,
Tiirkiye also experienced a new wave of severe currency depreciation. The focus of the
studies in the literature is therefore on the exports of OECD countries, taking into

Journal of the Human and Social Science Researches | ISSN: 2147-1185 |www.itobiad.com



itobiad- Research Article « 1075

account factors such as GDP, price elasticities, income, the size and trends of intra-
industry trade.

Export to OECD

Previous studies argue that the OECD countries have had a positive impact on Turkish
exports for the varying analysis period from since 1960 (Konya; 2006; Sen et al, 2009;
Akal; 2010; Altintas et al., 2011). Berument et al (2014) examine the specific products
groups’ export sensitivity to the income of the OECD countries. The empirical findings
reveal that among the various goods traded, the GDP growth rates of OECD countries
had the highest income elasticities for durable goods and raw materials as well as
intermediate goods, while food and beverages had the lowest income elasticity during
the period from 1996 to 2009. Kabakarl et al. (2017) discovered that the income of 14
OECD countries impacted the exports of high-technology products between 1989 and
2015. Giil (2018) similarly found a positive correlation between the income of the EU
and Tiirkiye's exports. Celgin et al (2019) also stated that income had a greater effect on
the exports of goods. All of these studies were limited in their examination period,
ranging from 1994 to 2001 or from 2008 to 2018. This paper, however, expands the
analysis period from 1982Q1 to 2021Q1.

Turkish Export and Foreign Exchange Volatility

The volatility of the FX market has been a significant factor affecting Turkish exports, as
Tiirkiye is a non-oil producing country, a major importer of energy sources, and a
middle-income country that has experienced FX crises since the late 1970s. Indeed, the
1979 FX crisis played a role in the shift of the economic system in Tiirkiye. The impact of
the devaluation of the Turkish Lira(TL) on exports from Tiirkiye to its main trading
partners, the OECD countries and the EU, has been studied by several trade-related
studies covering different time periods. Rose (1990), Brada et al. (1997), Arize et al.
(2005), Yanikkaya (2001); Vergil (2002), Kasman & Kasman (2005), Simsek & Kadilar
(2005); Saygili & Saygili (2011) Erdal et al(2012); Erlat & Erlat (2012); Nazlioglu (2013);
Ozmen & Yolcu-Karadam (2014) suggest a positive correlation between FX volatility
and an increase in exports in Tiirkiye from the period 1960 to 2013. Arize et al. (2000)
concludes that a rise in the FX volatility leads to a significant negative effect on export
demand in developing economies due to the high risk and uncertainty in financial
markets. However, Oztiirk & Kalyoncu (2009) argue that increases in the real E.R.
volatility caused greater uncertainty and led to a negative impact on trade with some
Asian, east European, and South African countries and a positive impact on trade with
Hungary in the period between 1987-2008. Culha & Kalafatgilar (2014) derive similar
conclusions to those of Oztiirk & Kalyoncu (2009). The study argues that FX rates did
not lead to a significant change between 2003 and 2013. This would be interpreted as
severe depreciation of TL during the 2001 financial crisis, and the 2007-2009 global crisis
caused decline in exports. Giil (2018) extends the analysis period from 2004 to 2016,
showing that FX volatility elasticities did not change export level in the analysis period.
Bozok et al(2015); Tathyer&Yigit (2016); Iossifov & Fei (2019) suggest that price and
income elasticities vary across the EU 27, Middle East, North African countries; exports
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have higher income elasticities from 2005Q1 to 2013Q4. Kazdal & Giil (2021) argue that
real FX rate fluctuations did not influence exports significantly on the export target
country and sector base. The study by Kazdal &Giil (2021) contributes to a better
understanding of FX's role on Tiirkiye’s export in the period under severe depreciation
of TL in 2018 and the first year of COVID-19 pandemic of 2020.

Terms of Trade

In addition to Akal (2010), Ozmen & Yolcu-Karadam (2014) discovered that the real E.R.
elasticities of Turkish exports were low, and that exports could be determined by global
real output. Akbulut & Terzi (2016) found a positive relationship between past FX
volatility performance and a negative relationship with current and future movements
of the foreign trade balance for industries in Tiirkiye, where the S-curve effect was valid
from 2002 to 2017, and there was a positive correlation with past movements.

Tiirkiye’s Export with Specific Reference to OECD Countries

This article examines the export performance of the Turkish economy between 1982Q1
and 2021Q. The export function was modeled based on the income (gross domestic
products) of the countries to which Tiirkiye exported, FX volatility of TL and the TOT of
Tiirkiye in the analysis period from 1982Q1 to 2021Q1.

Methodology

Originating from this background of the Turkish economy, the model set in this paper is
based on the factors on the OECD countries’ GDP, FX volatility of TL on the US dollar,
and the TOT. For the simplicity of the model, all other variables which have an impact
on the import demand of the host country are constant. The model is stated as follows:

Export = f (OECD’s GDP, FX rate, TOT).

The quarterly data were obtained from three sources: the Electronic Data Delivery
System (EVDS) of the Central Bank of the Republic of Tiirkiye(CBRT), the OECD
database and TURKSTAT. The data cover the period between 1982Q1 to 2021Q1. All
series are seasonally adjusted by using Census X-12 quarterly seasonal adjustment
method.

Table 1. Descriptive Statistics

logexport logcurrency logGDP logTOT
Mean 9.172.663 -2.046.146 1.749.606 4.192.694
Median 8.922.164 172.970 1.754.681 4.182.021
Maximum 1.088.470 2.063.794 1.788.889 4.605.170
Minimum 7.090.077 -8.845.697 1.696.471 3.806.662
Std. Dev. 1.162.849 3.404.495 269.861 144.221
Observations 156 156 156 156
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All the variables were used in logarithmic form to minimize the variance along the
series. The 156 points were used in this range to make a model for interpretation of
relationships among the dependent variable (logexport) and independent variables

(logcurrency, logGDP and logTOT).
ARDL Model Description

The ARDL model, as described by Pesaran and Shin (1999), is a linear model that
examines both the dependent and independent variables in lagged form and reveals the
long-term relationship (cointegration) among time series. This model is capable of
handling a combination of stationary and non-stationary time series, as demonstrated
by the ARDL Bound Testing. Statistical representation of the ARDL model is given by
the equation (1).

yt=PBot1yer + ... +Pytp +oXe + 1Xe1 F2 Xe2 + e +q Xt-q +t

yt represents the dependent variable, Turkish export. The independent
variables in the ARDL model consist of lagged values of both the dependent variable
and other independent variables. Also, ¢ is the error term in the ARDL model that
should be white noise, meaning it should be serially uncorrelated. The ARDL model not
only has an autoregressive feature, as it regresses lags of the dependent variable, but it
also has a Distributed Lag (DL) component, as it uses lags of the explanatory variables.
In some cases, the current value of the explanatory variable can be excluded from the
DL structure. The ARDL model is estimated using Ordinary Least Squares (OLS) with
the successive lags of the explanatory variables included in the model. However, this
can result in auto-correlated errors and biased coefficient estimates. To avoid this
problem, it may be efficient to reduce the number of parameters by imposing

restrictions on the values of the coefficients.
Bound Testing for ARDL Model

The ARDL Bound Test approach developed by Pesaran, et al. (2001) investigates the
long-term connection, also known as Cointegration, between variables of varying orders
of integration (I(0) and I(1) through the use of the ARDL model. It tests the importance
of the level variables with F and t-statistics. This Bound testing process does not
necessitate any prior stationary or cointegration tests, as the ARDL Bound Test can
handle various integration orders lower than I(2) and non-stationarity. The statistical

representation of the ARDL Bound Test is shown in Equation (2).
Ayt=p ot iAyei +YjAx1e+ kKAX2ek + 0ye1 +1 xTe1 + 2 Xoe1 +er

The null hypothesis for Bound testing is to prove that 0=1=2=0 which rejection of the null
hypothesis shows the possibility of the underlying cointegration. If the F statistics is
below the lower bound of the confidence, it can be determined that there is no
cointegration. If the F statistics is above the upper bound, it can be concluded that there

is cointegration. If the F statistics is between the two bounds, the result is inconclusive.
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Empirical Results
Correlation

The Pearson correlation results demonstrate a strong correlation between logexport and
other variables, with the exception of logTOT, which has a moderate correlation.
Pearson can be used as an initial tool to analyze the relationship between variables. To
acquire reliable results, further investigation is necessary, such as modeling the data
and conducting t-tests.

Table 2. The Pearson Correlation Among Variables

Variables logexport logcurrency logGDP logTOT
(logexport) 1.000.000
(logcurrency) *0.928746 1.000.000
(logGDP) *0.979129 *0.973398 1.000.000
(logTOT) *0.192838 *0.078982 *0.157916 1.000.000

Notes: * 5% significance level
Stationarity Check

The Augmented Dickey-Fuller (ADF) test, developed by Dickey and Fuller (1979), is
used to test for the stationarity of variables, which is a crucial factor in the model

selection process.

Table 3a. ADF Test Results

Variables t-Stat.| Prob. A Variables t-Stat Prob.
logexport -1.623.741  |7.792 A logexport -5.821.116 0.000
logcurrency -656.540  [9.738 Alogcurrency) [-8.620.780 0.000
logGDP -1.565.638  (8.021 AlogGDP -1.501.761 0.000
logTOT -6.199.455 0]AlogTOT - -

Notes: A = first difference

The ADF test is a robust tool for testing the stationarity of a time-series without
structural breaks, but it is not suitable for detecting structural breaks in the time-series.
To detect such breaks, the Perron test can be used.
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Table 3b. ADF Breakpoint Test Results

Variables |t p |Break Date [ AVariables t p |Break Date

logexport -3.02 0.68 2002Q3 A logexport -16.57 [<0.01 1984Q4
logcurrency |-4.75 0.02 1990Q4 Alogcurrency |-10.83 |<0.01 2001Q2
logGDP -3.66 0.30 20200Q2 A logGDP -15.36 |<0.01 2009Q1
logTOT -7.05 <0.01 |2015Q1 AlogTOT -15.71 |<0.01 1984Q1

This test is used to determine the stationarity of a time-series in the presence of
structural breaks. The results of the Perron test are given in Table 4 and can be used to

identify any existing breakpoints in the time-series.

Table 4: Perron Test Results for Variables

Variables t-stat. Prob. A Variables t-stat Prob.
logexport -3.974.564 |5.394 A logexport -1.683.063 <0.01
(logcurrency) |-4.524.540 |[2.265 A logcurrency -1.120.758 <0.01
logGDP -4.717.615 [1.517 AlogGDP -1.888.694 <0.01
logTOT -7.700.337 0 |AlogTOT - -

Notes: A = first difference, tested without intercept and trend

While logexport, logcurrency and, logGDP variables are stationary on the first order
I(1), the 1ogTOT presents a stationary behavior on its level as I(0). Thus, there is no sign
of I(2) in the data and variables are combined as I(1) and I(0). As Pesaran, Shin, and
Smith (2001) describes, the ARDL model can handle combinations of variables with

different order of integration unless none of them are second order of integration 1(2).
ARDL Model Forming

The first step in the process was to choose the maximum lag length for the dependent
and independent variables as five and three respectively, based on prior studies and the
requirement of serial independence in the model residuals. After setting maximum lags,
the next step is to determine the optimal lags for both dependent and independent
variables. This can be achieved by employing information criteria, including Akaike,
Bayesian and Hannan-Quinn. The most common criteria are AIC and BIC, thus AIC
was used to select optimum lag length. The AIC is defined by the residual sum of
squares of the regression which is corrected to sample size and number of parameters in

the equation. The mathematical representation of the AIC shown as the Equation (3).

AIC = InRSSn-k+2nk
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Where the RSS is the residual sum of squares of the regression, the n and k show the

sample size and number of parameters consequently.

Akaike Information Criteria (top 20 models)
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As shown in Figurel the ARDL (5,1,2,1) was matched with the lowest value for AIC.
Thus, it satisfies the aim to minimize the AIC value to lag selection procedure. Based on
lag selection by minimization of the AIC, the ARDL model has been formed using an

OLS estimator. The results are presented in Table 5.

Table 5. ARDL (5,1,2,1) Estimation Results

Variable Coefficient t-statistics Prob.
logexport(-1) 700.659 9.953.808 0
logexport(-2) 42.315 596.546 5.518
logexport(-3) -53.015 -758.050 4.497
logexport(-4) 605.617 8.542.927 0
logexport(-5) -407.023 -5.908.405 0
logcurrency -167.705 -1.823.715 704
LogCurrency(-1) 155.783 1.707.420 900
logGDP 418.477 701.697 4.841
logGDP (-1) 2.942.603 3.996.600 1
logGDP (-2) -2.750.077 -4.587.874 0
logTOT 112.114 1.691.106 931
logTOT (-1) -139.384 -2.075.151 398

C -9.560.669 -2.009.269 465
R-squared 0.994506 Akaike info criterion -1.964783
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AdjustedR-squared 0.994028 Schwarz criterion -1.705018
Sum squared resid 1.043347 Hannan-Quinn criterion -1.859253
F-statistic 2081.776 Durbin-Watson stat 2.056116
Prob.(F-statistic) 0.000000

As shown in the results, five lags of logexport are involved in the model in which only
lagl, lag 4 and lag 5 were significant at 95% of confidence intervals. As an explanatory
variable, logcurrency showed no significant relationship with logexport both in current
and lagl values. For the logGDP, while surprisingly the current value showed no
significant relationship with the dependent variable logexport, lag 1 and lag2 of the
logGDP were significant. As logTOT current value had no significant relationship, after
one lag, it represented a significant relationship with logexport. The R-Squared and
adjusted R-Squared both showed a relationship above 99%, which besides relatively
high value for significant F-statistics proves an adequate model. Also, the Durbin-
Watson (DW) value can be used for interpreting the serial correlation in error terms.
DW value between 1.5 to 2.0 shows the absence of the serial correlation problem in the
model, while for further investigation the authors run an LM test to ensure the absence

of serial correlation problem in the model.
Model Diagnosis

A serial correlation LM test and heteroscedasticity test for residuals have been used to
validate the model shown in Table (6). The null hypothesis for the LM test is in favor of
no serial correlation, which in this case with 0.79 p-value, the authors are unable to
reject the null hypothesis. The results show no serial correlation in residuals. To
investigate the heteroscedasticity problem along residuals, the authors run a
heteroscedasticity test where the null hypothesis for the test is not heteroscedasticity.
The p-value of 0.14 shows that the null hypothesis cannot be rejected and there is no

heteroscedasticity problem in the residuals.

Table 6. Diagnosis Tests Results

Test P-VAlues
Serial Correlation Test 0,7914
Heteroscedasticity 1.400

Notes* = 5%, **=1% significant.
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Bound Testing and Cointegration

To perform a bound test, the model forms an unrestricted Error Correction Model
(ECM) and checks F-statistics to see whether the coefficients of the EC term are
significant or not. The result of the ECM is presented in Table (7).

Table 7.F-Bound Test Results for Level Relationship

Variable Coefficient t-Statistics Probability

Logcurrency -106.973 -1.171.441 0.2434

LogGDP 5.482.507 4.639.430 0

LogTOT -24.700 -448.331 6.546

F- BounTest

Test Statistics Value Signiﬁcance 1(0) 1(1)

F Statistics 2.050.059 10% 2.72 3.77
k 3 5% 3.23 4.35

As explanatory variables, the logcurrency and logTOT variables are not useful in the
Error Correction Model (ECM). The logGDP variable is significant, but the F-statistics
value of 2.05 is not high enough to reject the null hypothesis that there is no
cointegration relationship between the variables. Thus, the results show that there is no

underlying long-term relationship between logexport and explanatory variables.

Table 8. ARDL (5,1,2,1) Estimation Results

Coefficie
Variable nt t-Statistics Prob.
logexport (-1) 0.700659 9.953808 0.0000
logexport (-2) 0.042315 0.596546 0.5518
logexport (-3) -0.053015 -0.758050 0.4497
logexport (-4) 0.605617 8.542927 0.0000
logexport (-5) -0.407023 -5.908405 0.0000
logcurrency -0.167705 -1.823715 0.0704
logcurrency (-1) 0.155783 1.707420 0.0900
logGDP 0.418477 0.701697 0.4841
logGDP (-1) 2.942603 3.996600 0.0001
logGDP (-2) -2.750077 -4.587874 0.0000
logTOT 0.112114 1.691106 0.0931
logTOT (-1) -0.139384 -2.075151 0.0398
C -9.560669 -2.009269 0.0465
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R-squared 0.994506

Adjusted R-squared  0.994028 Akaike info criterion -1.964783
Sum squared resid 1.043347 Schwarz criterion -1.705018
F-statistic 2081.776 Hannan-Quinn criterion -1.859253
Prob.(F-statistic) 0.000000 Durbin-Watson stat 2.056116

Table 9. Diagnosis Tests Results

Test P-Values
Serial Correlation LM Test 0.7914
Heteroscedasticity 0.1400

Notes* = 5%, **=1% significant.

Table 10. F-Bound Test Result for a Level Relationship

Coefficie T- Probabilit
Variable nt Statistics y
Logcurrency -106.973 -1.171.441 2434
LogGDP 5.482.507 4.639.430 0
logTOT -24.700 -448.331 6.546
F-Bound Test Statistics
Test Statistics Value |Significance 1(0) I(1)
F-Statistics 2.050.059 10% 2.72 3.77
k 3 5 3.23 4.35
25 3.69 4.89
1% 4.29 5.61

EC=logexport - (-0.1070*logcurrency + 5.4825*1ogGDP -0.2447*1ogTOT )

The F-statistics was conducted to determine if the coefficients of the error correction
term in the unrestricted EC model were significant by performing a bound test.
Although the coefficient for logGDP is significant but as F-statistics with 2.05 value
which is less than all values in different confidence intervals in I(0) order, the null

hypothesis of no cointegration relationship cannot be rejected.

The result indicated no underlying long-term relationship that existed among the
model’s variables of GDP of OECD Countries, FX rate and ToT in the specified period.
This result is similar to the result of an earlier study by Sukar (1998), which explains the
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negative effect of host country income and real FX rate on the US" exports in the early
1990s and a recent one by Culha&Kalafatgilar (2014) which argue that the main
determinant of Turkish exports to the EU is foreign income from 2003 to 2013. The
analysis in this paper revealed similar results with Culha &Kalafat¢cilar (2014) for a
longer period of analysis from 1982Q1 to 2021Q1. However, in contrast to EU countries'
income, GDPs of M.East and N. African countries were found to have no influence on
Turkish exports. The foreign income elasticity of exports to the region is statistically
insignificant, while the real E.R. has a significant and negative effect on exports to the
region (Bozok et al., 2015).

The study finds out that the foreign income elasticity of exports is higher in the EU and
other developed countries than in developing countries from 2005 and 2013. Bozok et al.
(2014) reported that Turkish exports were highly sensitive to the changes in the GDPs of
foreign countries. This study implies that the GDP fluctuations in OECD countries play
a significant role in Turkish export patterns. Unlike the previous analysis that
demonstrates that a change in FX rate does not have an impact on Turkish export in a
relatively shorter analysis period, this study shows FX volatility has a significant effect
on Turkish export from 1982Q1 to 2021Q1 (including 156 quarters). Furthermore, the

TOT does not have a significant impact on Tiirkiye’s exports for the analysis period.

Giil (2018) uses nonlinear ARDL and Panel ARDL methods for the period 2004-2016 and
reveals that the real FX rate elasticities of exports vary considerably by country.
Regarding the asymmetric effects of the real FX rate on exports, the reports suggest that
the impact of the appreciation and depreciation of the Turkish lira on exports excluding
gold differ at the country level, and in most of the countries where asymmetry is
observed, the appreciation of the value is more effective on exports. In summary, recent
studies reveal that Tiirkiye's exports to the EU are mainly affected by income, while
exports to MENA are susceptible to price or rate elasticities. In addition, it has been

discovered that recent E.R. movements may influence exports asymmetrically.

The results of the study by Kazdal & Giil (2021) provide evidence that the foreign
income has affected Turkish exports. In addition, E.R. movements result in different
effects at the sectoral level, and that exports in some sectors do not react to real
exchange rate changes at significant levels. The results presented in the paper seem to
confirm earlier research that showed that the GDP of OECD countries and its
fluctuations are the primary factors affecting exports from Tiirkiye to the OECD
countries. This confirms that the economic health of the OECD countries is an important
factor in determining the amount of exports from Tiirkiye. The real exchange rate
elasticity of exports has increased over recent years. However, in previous analysis, it
was recognized that the FX volatility did not encourage Turkish exports. The analysis
period includes the 1994, 2001, 2008, 2020 national and GFC.

In August 2018, the TRY/USD exchange rate deteriorated significantly rising from 4.91
TL to 8.50 TL/US dollar, with the Turkish Lira depreciating by 173% in a short time due
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to foreign policy-related issues called the ‘Pastor Brunson crisis’, but Tiirkiye's exports
increased in the following September-December period. However, the expected increase
did not occur; the main significant increase was on December 20, 2021, but the
TRY/USD E.R. had depreciated even further (from 858 TL to 17.50 TL), and the
improvement in export figures was not at the expected rate (100%). In addition, while
the current account deficit was expected to decrease, it reached from 4 billion US
dollars in November 2021 to the level of 41 billion US dollars in December, 2022. First
put forward by Magee (1973), the hypothesis called the ] Curve effect measures the
depreciation of TRY against foreign currencies in the short run, and it has been
examined in the empirical studies by Bahmani Oskooee(1991); Bahmani-Oskooee
&Kara( 2003); Bahmani -Oskooee & Harvey(2006); Bahmani-Oskooee & Xi (2015) for
many countries separately. Using this effect, the investigations on the extent to which
the depreciation of TRY against foreign currencies increased Tiirkiye's exports will be

discussed in another article.

Conclusion

This article examines the impact of changes in OECD countries' GDP on Tiirkiye's
exports from 1982Q1 to 2021Q1. The proportion of Tiirkiye's exports to OECD countries
has ranged from 54 to 56 percent in recent decades and has been the primary
contributor to total exports since 1980. The Terms of Trade (TOT), composition of
commodities and services Tiirkiye exported and their weight in total export have
changed. Under these conditions, the analysis of Tiirkiye to OECD countries has been
modeled by using the GDP; TRY/USD FX rate, the TOT of Tiirkiye. GDP is the major
determinant of export demand-oriented analysis. The results show that the model’s
variables of GDP of OECD Countries, FX rate and TOT are not cointegrated for the
period between 1982 to 2021. However, Tiirkiye’s export to OECD countries has a
statistically significant correlation with OECD’s GDP and foreign currency but not in
the TOT. Tiirkiye’s export has a statistically significant relationship with two periods
lagged to OECD GDP and one period lagged with the foreign currency volatility, and
one period lagged TOT in the ARDL analysis. This outcome is different from the
findings of Kazdal and Giil's study on the short-term effect of foreign exchange (FX) on
Tiirkiye's exports, which focused on the 2006 and 2016 periods. By including the impact
of the 2018 devaluation of the Turkish lira and the COVID-19 pandemic recession on the
global economy, this research enhances our understanding of FX's role in Tiirkiye's
exports. The article provides a comprehensive analysis of the impact of changes in the
GDP of OECD countries on Tiirkiye's export performance from 1982Q1 to 2021Q1.
Furthermore, the model offers new insights into the influence of foreign exchange
volatility of the Turkish lira and total exports on Tiirkiye's exports. Finally, the model
can also be used to predict Tiirkiye's export volume during unexpected events such as
the COVID-19 pandemic.
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