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Causality and Long-term Analysis between Investments
and Exports in Turkey

Tiirkiye’de Yatirimlar ve Thracat Arasindaki Nedensellik ve Uzun Dénem

Analizi

Abstract

This study examined causality association and short- and long-term
relationship between investments and exports in Turkey for the period of
1980-2019. After detecting that series of investment and export are
stationary at first differences based on KPSS stationarity test, a co-
integration test was implemented by employing the autoregressive
distributed lag (ARDL) bound test, the results of which disclosed that
investments and exports in Turkey are co-integrated and move together over
the long-term. The long-term coefficient estimation findings showed that
investments positively and statistically significantly affect exports over the
long-term. In other words, an increase in the investment level by 1% induced
increase in the export level by 0.13% over the long-term. Meantime the
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estimated model had no problems with regard to autocorrelation,
heteroscedasticity, normality, and model specification. Finally, the causality
test results indicated that there was only a one-way causality relationship
running from the investments to the exports.
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Bu ¢alisma yatirimlar ve ihracat degiskenleri arasindaki nedensellik ve
kisa-uzun donem iliskiyi Tiirkiye'nin 1980-2019 donemi wverileri ile
aciklamaktadir. KPSS duraganlik testine bagli olarak yatirimlar ve ihracat
serilerinin birinci farklarmin duragan olduguna ulasilmasindan sonra
ARDL simir testini istihdam ederek bir es biitiinlesme testi uyqulanmstir.
Bu analiz sonuglart Tiirkiye’de yatirimlar ve ihracat degiskenlerinin es
biitiinlesik oldugu ve uzun dénemde birlikte hareket ettigi sonucuna
ulasilmistir. Uzun donem katsayr tahmin bulgulart uzun dénemde
yatirimlarin thracat pozitif yonlii istatistiksel olarak anlamli etkileyecegini
gostermektedir. Baska bir deyisle, yatinmlardaki %1’lik bir artisin, uzun dénemde ihracat seviyesinde %0,13 kadar bir
artisa neden olmaktadir. Ayrica tahmin edilen model; oto korelasyon, degisen varyans, normallik ve model belirleme ile
iliskili problemlere sahip bulunmamaktadir. Sonug olarak; nedensellik test sonuclari, yatirimlardan ihracata dogru tek
yonlii bir nedensellik iliskisi oldugu sonucuna ulasmaktadr.
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Introduction

In the literature, the contribution of international trade policies to economic growth has attracted
the interest of policymakers and researchers. Theoretically, Adam Smith proposed the orthodox
economic theory, and it was interpreted for the case of the trade and economic growth nexus. In his
analysis, the trade of a country acts as a substantial contributor for the economic growth of the
country, specifically in the context of developing and emerging economies. For example, the
motivation here might be an export-led growth paradigm in which rapid export growth is
accompanied by higher economic growth in national product (Behramian and Saliminezhad, 2020:
131-132). In this regard, the intersection between export and economic growth has raised essential
questions among researchers (Waheed, Sarwar, and Dignah, 2020). The traditional classical
approach, as well as the current liberal economists, have suggested that trade enhancement is an
important channel through which export increases the probability of economic growth. If an
economy can competitively develop specialized outputs for exporting markets, a strategy of export
enhancement may be consistent with the general framework in the comparative advantage
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principle. In this regard, the move into exporting may lead subsequent advantages for community
of the world due to cheaper prices, larger markets, increasing integration of internal and external
countries, and enhanced income and employment levels. As a result, it is possible that the strategy
of moving into export markets contributes to the process of economic development (Majeed,
Ahmad, and Khawaja, 2006: 1265).

Thus, it can be expected that exports potentially provide a higher employment level, increase
productivity, and consequently, promote economic growth (Love and Mansury, 2009; Feenstra, Ma
and Xu, 2019; Sasahara, 2019). Generally, many empirical papers have analyzed the export-
productivity nexus (Vu, Holmes, Tran and Lim, 2016; Zhou, 2020; Dalgig, Fazlioglu and Gasiorek,
2021; Esaku, 2021; Gkypali, Love and Roper, 2021), and the empirical findings have shown that
export has a significant positive impact on a firm’s productivity. For example, Yang and Chen (2012)
investigated the relationship between exporting and productivity for Indonesian manufacturing
firms. Their empirical analyses showed that an increase in exporting could positively affect
productivity. This result supported the view of learning-by-exporting hypothesis. On the other
hand, an attempt to investigate the impact of exports on aggregate productivity growth was
undertaken by Fu (2005), who hypothesized that one-channel higher exports positively affect the
productivity level. This paper used a panel of Chinese manufacturing sectors for the period of 1990-
1997. The paper demonstrated that the estimated coefficient of exports was not statistically
significant for the productivity level, while they found significantly more efficient results in the
exports sectors than in the non-exports sectors. In the export-employment literature, an export-
oriented policy might play an important role for employment level in a country. A substantial topic
is whether larger access to export markets leads to a higher employment level. According to the
large body of this literature, many papers have demonstrated that exports have an established
connection with employment (Leclair, 2002; Dones Tacero, Heredero de Pablos and Ruesga Benito,
2017), while other researchers have frequently examined the employment effects of foreign trade
(Fufita and James, 1997; Dessing, 2002; Abraham and Brock, 2003; Portella-Carbo, 2016; Giiloglu,
Bayar and Tokpunar, 2020).

In this sense, according to the literature, it is possible to correlate exports with economic growth
(Lee, 2011; Gokmenoglu, Sehnaz and Taspinar, 2015; Raiher, Do Carmo and Stege, 2017). For the
case of The Association of Southeast Asian Nations (ASEAN) countries, Ahmad and Harnhirun
(1995) investigated the causality relationship between exports and economic growth and used the
annual data of the included variables covering the period of 1966-1990. The empirical results of the
Granger causality test for Singapore showed that there is positive bi-directional causality between
the variables, while there appears to be no evidence for other countries in the ASEAN region. In
addition, Awokuse (2007) investigated the validity of export-led growth (ELG) and growth-led
import (GLE) hypotheses by covering the data from 1993 to 2004 for the case of Bulgaria, Czech
Republic, and Poland. The findings mentioned that the ELG and GLE hypotheses were valid in
Bulgaria, while the validity of the ELG hypothesis was supported in only the Czech Republic data.
On the other hand, in Poland, the empirical findings indicated that there was no causal relationship
between exports and economic growth. Thornton (1997) explored the causal linkages between
exports and economic growth for the case of six European countries. The empirical results of the
Granger causality analyses indicated that there was a positive uni-directional causal link from gross
national product (GNP) to exports in Italy. Thus, the expansion of GNP is a leading contributor to
exports. In addition to the ELG and GLE hypotheses, Ramos (2001) examined the validity of
feedback hypothesis, in which the causality links between economic growth and trade were
expected in both directions in Portugal over the period of 1865-1998. Tekin (2012) indicated that the
explanations of the ELG and GLE hypotheses were different in the case of the least developed
countries (LDCs). For example, it was found that the ELG hypothesis was valid for manufacturing
and services-exporting LCDs, while exploring the GLE hypothesis in oil-exporting LCDs. Even
though exports have effectively promoted economic growth, a very limited number of empirical
papers have found a negative impact of exports on economic growth (Artega, Cardozo and Diniz,
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2020). For instance, Quaicoe, Aboagye, and Bokpin (2017) found that free-zone exports negatively
affected economic growth in Ghana on quarterly time series data for 1998-2015.

Contrary to previous empirical literature analyzing the role of exports on the economic growth,
the extensive empirical works focused on comparisons of the performance between exporters and
non-exporters (Melitz, 2003; Aurangzeb, 2006; Okpara, 2009; Le and Valadkhani, 2014). According
to Weeks (2001: 4), it was implied that exports mean foreign investment, while the non-export sector
implies domestic investment. It is necessary to emphasize that much research has been motivated
by large differences between exporters and non-exporters. According to the literature, it seems that
the efficiency performance of exporting activities tends to have higher levels when compared to non-
exporting activities. In an economic sense, exporters provide more specific benefits because exports
are considered as a primary determinant of high economic growth due to new job creation, higher
capital formation, and higher technological improvement (Bernard and Jensen, 1999: 1-2). A number
of empirical studies have compared different dimensions of characteristics among exporters and
non-exporters at the firm, country, and regional level (Aw and Hwang, 1995; Bernard and Wagner,
1997). Greenaway, Guariglia and Kneller (2007) explored how financial health showed an alteration
across exporters and non-exporters using panel data on a sample of 9292 UK manufacturing firms
over the period 1993-2003. They found that financial health was stronger for the exporters of UK
manufacturing firms when compared to non-exporters. Girma, Gorg and Strobl (2004) compared the
performance of domestic plants, domestic exporters, and domestic multinationals using an annual
survey of large manufacturing plants in Ireland for the period of 2004. They used labor productivity
and profitability as a measure of plant performance. Their coefficients for comparison of the three
types of plants indicated that domestic multinational plants have higher performance when
compared to domestic exporters and non-exporters. Moreover, they did not find a significant
difference in the plant performance between domestic plants and domestic exporters. In addition,
there have been many empirical papers that have established the existence of relationship between
exports and non-export sectors (Ibrahim and MacPhee, 2003; Dreger and Herzer, 2013; Debnath,
Roy, Dasgupta and Mazumder, 2014). For example, Hutchison and Singh (1992) researched the
dynamic causal relationships between the growth of export and non-export sectors by studying data
ranging from 1950-1985 for 34 countries. Based on the empirical time series analysis results, the
paper illustrated that there were significant positive externality effects and causal links from export
growth to non-export output growth for developing economies in the 34 countries. Chadra Parida
and Sahoo (2007) aimed to examine the impact of exports and manufacturing exports on non-export
GDP in 4 South Asian economies using the Pedroni panel cointegration method over the period of
1980-2002. The paper considered that the non-exports real GDP variable was one of the growth
variables. The estimation results showed that exports could have increased the countries’ non-
exports level. Thus, there is evidence for the export-led and manufacturing export-led growth
hypothesis.

Thus, the importance of the determinants of exports is due to the positive and direct impact of
exports on economic growth. In this sense, despite the abundance of research analyzing the
relationship between export and economic growth, the stability of investment at the macro level for
export has been of little interest in the literature. Nevertheless, it can be seen that many existing
studies in this literature focus generally on different types of investments such as foreign direct
investments (FDIs) and firm-level investment.

Seen from a FDI perspective, in fact, countries concerned with magnitude of international
distribution through exporting, such as China and India, have established exclusive export districts
and have provided incentives for attracting foreign investments, such as tax reductions and enter to
free or low-priced areas (Boly, Coniglio, Prota and Seric, 2014: 422). The empirical literature on
exporting has widely emphasized the importance of FDIs (Aitken, Hanson and Harrison, 1997;
Amighini and Sanfilippo, 2014). For instance, Sunde (2017), empirically investigated the causality
between FDI and exports, and found a positive unidirectional causal association from FDI to exports
in South Africa. Moreover, Anwar and Sun (2018) attempted to examine the effect of the presence of
foreign firms on industry export quality in China’s manufacturing sector. The results confirmed that
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the foreign presence enhances export quality in China. In addition, in the case of the oil-rich
economies of the Gulf Cooperation Council (GCC) countries, Elheddad (2019) found strong evidence
of positive effects of FDI on the private and public investments over the period of 2003-2013, by
comparing greenfield and oil FDI inflows and outflows. In this regard, this positive connection
between FDI and investments is significant for clarifying why investments lead to higher export
levels, because FDI is important for exports. Therefore, it is expected that the higher anticipated FDI
level increases investments, which increases the export level in a country. An issue debated in the
literature is also the role of FDI in the productivity (Boghean and State, 2015; Liang, 2017; Lin, Du,
Dong, Jin and Liu, 2020; Yu, Li, Yu and Li, 2021). For example, Li and Tanna (2019) analyzed the
effect of FDI on the total factor productivity growth in 51 developing countries, covering the period
of 1984-2010 and found that FDI had significantly a weak direct effect on the total factor productivity
growth.

From a firm-level investment perspective, there are literature that have explored the relationship
between firm-level investment and exports. In this sense, Liu and Lu (2015) analyzed the impact of
firm investment on the likelihood of exporting using the National Bureau of Statistics of China from
1998-2007. They also employed the most comprehensive firm-level data in China by covering all
governmental and non-governmental enterprises. The results showed that higher firm investments
in China significantly increased the probability of exporting due to the positive effect of firm
investments on firm productivity. When clarifying the connection between investment and a firm'’s
export performance, some researchers have explored the positive impacts of investments on
productivity (Gomes, Alves and Silva, 2018; Khanna and Sharma, 2018; Li, Miao and Zhang, 2021;
Qiu, Wang and Geng, 2021). For example, Antonietti and Marzucchi (2014) focused on the following
two-stage model to empirically analyze the connection between investments in environmentally-
oriented equipment and a firm’s export performance. Stage one is to investigate the effect of green
tangible investment strategies on the total factor productivity, and stage two is the effect of
productivity on the propensity and the intensity of exports based on the data of manufacturing firms
in Italy from 2001 to 2006. The analysis results illustrated that the coefficient of investments in
environmentally oriented equipment is statistically significant and positive, indicating that the green
investment strategy leads to higher productivity, while the effect of productivity on the export
performance is positive and statistically significant.

As described above, the importance of the determinants of exports is due to the positive and
direct impact of exports on economic growth. In this sense, despite the abundance of research
analyzing the relationship between export and economic growth, the stability of investment at the
macro level for export has been of little interest in the literature. Therefore, this study considered
how gross capital formation, as an indicator of investments, interacts with exports in Turkey. For
this purpose, it was attempted to examine the direction of the causality and long-term association
between the variables. In the empirical framework, the vector autoregression (VAR) Granger
Causality /Block Exogeneity Wald test was adopted to examine the causal relationship, while the
autoregressive distributed lag (ARDL) estimation method was employed to examine the short- and
long-term association between the variables using an annual data set over the period of 1980 to 2019.
In this sense, this study makes three specific contributions to the literature, because it differs from
the previous papers (Peluffo, 2016; Akcan, 2019). First, to measure investment, while economic
literature analyzing the effect of investments on exports employed proxies like firm-level
investments and FDI, employed herein was the gross capital formation variable at a macro level in
the Turkish economy. Second, causality analysis was conducted via VAR Granger Causality/Block
Exogeneity Wald tests and short- and long-term analyses were conducted via the ARDL estimation
technique in Turkey. Third, the empirical analyses used richer and more current data.

The rest of the study is divided into four sections: section 2 presents the data and methodology,
section 3 presents the empirical results, and section 4 concludes the study.
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1. Data and Methodology

This study empirically examines the direction of causality and the long-term association
between investments and exports in Turkey by using an annual data of 1980 - 2019. Causality
analysis was conducted by employing VAR Granger Causality/Block Exogeneity Wald Tests and
short-term and long-term analyses were conducted by employing ARDL estimation method. We
expect to find a positive impact of investments on exports owing to fact that an increase in
investment level will result in an increase in the production capacity and thus in turn export
capability of Turkey. We use gross fixed capital formation measured in terms of current US$ as an
indicator of investment level (INVEST) in Turkey and it is collected from WDI (World Development
Indicators) of the World Bank. Exports of goods and services measured in terms of percentage of
GDP are utilized as an indicator of export level (EXPORT) in Turkey and it is gathered from WDI of
the World Bank. In all our analyses we used the logarithmic form of INVEST and EXPORT variables.

Firstly, we checked the stationarity of INVEST and EXPORT variables. Secondly, we
implemented causality analysis between INVEST and EXPORT variables.

Thirdly an ARDL boundary test was performed to figure out if INVEST and EXPORT variables
are co-integrated. Therefore, the following ARDL model was estimated:

AEXPORT, = By + yoEXPORT,_, + y,INVEST,_,
14 q

+ Z 8;,AEXPORT,_; + Z $;AINVEST,_;
i=1 i=0
+& D
In above equation, y, and y; show long-term coefficients; §; and ¢; represent short-term
coefficients; A indicates first degree difference operator; f, stands for constant term of the models,
and &, symbolizes white noise error term of the model.

In regard to ARDL bound test, the null hypothesis of Hy: yy =y;=0 (i.e.,, INVEST and EXPORT
variables are not co-integrated) is compared with the alternative hypothesis of Hy : ¥ # y1# 0 (i.e.,
INVEST and EXPORT variables are co-integrated). Any F-statistic value of ARDL boundary test
above the upper limit at a particular significance level leads to accept H; hypothesis. However, any
F-statistic value smaller than the lower limit at a particular significance level causes to accept Hy
hypothesis. On the other hand, any F-statistic value falls in between the lower and upper limits then
it is impossible to make decision on co-integration.

Lastly, following error correction model was estimated to obtain short-term and long-term
coefficients:

P q
EXPORT, = By + nECM,_, + Z 8;AEXPORT,_; + Z P AINVEST,_; +&,  (2)
i=1 i=0
In above equation, §; and ¢; represent the dynamic short-term coefficients; ECM stands for the
error correction term; 7 shows the speed of adjustment at which the series return back to long-term
path in response to a shock taken place in short-term and it should be negative and statistically
significant.

2. Empirical Results

We conducted Kwiatkowski-Phillips-Schmidt-Shin (KPSS) test to investigate the stationary of
INVEST and EXPORT variables. The null hypothesis of the KPSS test claims the stationarity of series
against to the alternative hypothesis asserting the non-stationary of series. In Table 1 we depict the
findings of KPSS stationarity test for the case of “constant”.

Table 1. KPSS Stationarity Test
Variable LM-Stat. Critical Values
1% level: 0.739
5% level: 0.463

EXPORT 0.833665
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10% level: 0.347
1% level: 0.739
1. Diff. EXPORT 0.269381 5% level: 0.463
10% level: 0.347

1% level: 0.739
INVEST 0.737584 5% level: 0.463

10% level: 0.347

1% level: 0.739
1. Diff. INVEST 0.118208 5% level: 0.463

10% level: 0.347

With regard to KPSS test results, both INVEST and EXPORT variables are not stationary at
levels, but they are stationary in first differences (i.e., I (1)).

Table 2 below gives the causality test results implemented via VAR Granger Causality/Block
Exogeneity Wald Tests in which stationary forms of INVEST and EXPORT variables are utilized.
The causality test result based on VAR (2,2) where optimal lag length was decided by using AIC
criterion implies that there is only one-way causality running from INVEST to EXPORT.

Table 2. Causality Test
Panel A: (Dependent variable: EXPORT)

Chi-sq Prob.

5.409974 0.0669

Panel B: (Dependent variable: INVEST)
Chi-sq Prob.

1.616473 0.4456

Given the fact that ARDL boundary test is applicable for any level of integration lower than I(2)
and INVEST and EXPORT variables are I(1), we are able to employ ARDL boundary test for co-
integration analysis between INVEST and EXPORT variables.

Akaike criterion (AIC) was used to find out the optimal leg lengths for the model given in
Equation 1. Table 3 displays the findings for twelve different ARDL models and the findings indicate
that the best model in terms of optimal lag length is ARDL (1,1) for the model given in Equation 1.

Table 3. Optimal Lag Length Selection for the Model in Equation 1

Model LogL AIC* BIC HQ Adj. R-sq Specification
11 30.851659  -1.451441 -1.27788  -1.39004 0.797329 ARDL(1,1)
1 34.295597  -1.421384 -1.07307  -1.29858 0.808548 ARDL(3, 3)
10 31.289221  -1.421039 -1.20347  -1.34429 0.795881 ARDL(1, 2)
9 31.896036  -1.399786 -1.13855  -1.30764 0.796095 ARDL(1, 3)
7 30.891410  -1.399539 -1.18184  -1.32278 0.791444 ARDL(2, 1)
3 31.754308  -1.392125 -1.13089  -1.30002 0.794527 ARDL(3, 1)
6 31.304862  -1.36783 -1.1066 -1.27573 0.789474 ARDL(2, 2)
5 32.048320  -1.353963 -1.04919  -1.24651 0.791026 ARDL(2, 3)
2 32.031809  -1.353071 -1.04830  -1.24562 0.790839 ARDL(3, 2)
12 24.896752  -1.183608 -1.05299  -1.13756 0.728593 ARDL(1, 0)
8 24943089  -1.132059 -0.95790  -1.07066 0.721068 ARDL(2, 0)
4 25.511833  -1.108748 -0.89105  -1.03200 0.721060 ARDL(3, 0)
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In Table 4, ARDL bound test results were reported. As can be seen from the table, F-statistic
value of 13.53604 exceeds the upper bound critical values at all significance levels and hence we can
state that EXPORT and INVEST variables are co-integrated and they move together in the long-term.

Table 4. ARDL Bound Test
F-statistic 13.53604 Critical Values
Significance | (O) Lower I (1) Upper
Bound Bound

10% 3.02 3.51

5% 3.62 416

25% 418 4.79

1% 494 5.58

Table 5 below provides the long-term coefficient estimations. The results hint that investment
level has a positive statistically significant long-term effect on investment level in Turkey. In other
words, an increase in investment level by 1% leads to an increase in export level by 0.13% in the
long-term in Turkey.

Table 5. Long-run Coefficient Estimations for ARDL(1,1) Model

Variable Coefficient t-statistic Prob.
INVEST 0.130756 2.520071 0.0164
Constant -0.118599 -0.090165 0.9287

As indicated by Table 6, short-run coefficient of INVEST variable is negative and statistically
significant. Meanwhile, the ECM coefficient estimation gets the anticipated negative sign and is
statistically significant. As indicated by the diagnostic test results in Table 6 and CUSUM stability
test in Figure 1, our ARDL (1,1) model does not contain any autocorrelation, heteroscedasticity,
normality, and model specification problem.

Table 6. Short-run Coefficient Estimations for ARDL(1,1) Model

Coefficient t-Statistic Prob.
AINVEST, -0.259575 -3.451691 0.0015
ECM, , -0.347729 -6.551992 0.0000

ECM = EXPORT - (0.1308*INVEST —0.1186)

Diagnostic Tests

Tests Test Value (Prob.)
Breusch-Godfrey Serial Correlation LM Test 1.420004 (0.2561)
ARCH Heteroskedasticity Test 0.212797 (0.6474)
Ramsey RESET Test 0.395510 (0.5336)
Jarque-Bera Test 1.613702 (0.446261)
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Figure 1. CUSUM Stability Test

Conclusion

In this study we empirically analyze causality relationship and short-term and long-term
association between investment level and export level in Turkey for the period of 1980- 2019.
Causality analysis was conducted via VAR Granger Causality/Block Exogeneity Wald Tests and
short-term and long-term analyses were conducted via ARDL estimation technique.

A positive interaction between investments and exports was expected based on fact that an
increase in investment level will lead to an increase in the production capacity and thus in turn
export capability of Turkey.

After detecting that EXPORT and INVEST variables are stationary at first differences relied on
KPSS stationarity test, a co-integration test by using ARDL bound test was conducted and the test
findings imply that there is a co-integration relationship between EXPORT and INVEST variables.
In other words, EXPORT and INVEST variables move together in the long-term.

The long-term coefficient estimation results reveal that investments have a positive statistically
significant impact on exports in the long-term in Turkey and an increase in investment level by 1%
leads to an increase in export level by 0.13%. Moreover, the estimated model does not have any
problem in terms of autocorrelation, heteroscedasticity, normality, and model specification. Lastly
causality test results show that there exists just one-way causality relationship running from
investments to exports.
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