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Abstract

Purpose – This investigation aims to determine the effect of trade uncertainty on domestic investment (DI)
and foreign direct investment (FDI) for the Turkish economy from the first quarter of 2005 to the first quarter
of 2020.
Design/methodology/approach – The authors adopt the vector autoregression (VAR) model augmented
with Fourier terms. Using this methodology, the authors obtain the empirical results of the impulse-response
functions and the variance decomposition analysis.
Findings –The empirical results demonstrate that a shock to trade uncertainty has a slight negative impact on
DI for up to approximately 1.5 years, whereas its impact on FDI is negative but long-lasting. Moreover, the
contribution of trade uncertainty to FDI is relatively higher than to DI in the error variance decomposition for
the investigated period. These empirical results can be beneficial for shaping the Turkish authorities’ trade
policies in the following periods.
Research limitations/implications – These findings have implications within the macroeconomic setting.
Government authorities can provide tax exemptions for specified sectors and debureaucratize investment
processes for both domestic and foreign entrepreneurs. Additionally, institutional quality and property rights
should be protected strictly and developed gradually.
Originality/value – This study is the first to examine the impact of world trade uncertainty on T€urkiye’s DI
and FDI. Because trade uncertainty might act as fixed costs, this creates the option value of waiting and seeing
the market, and firms hesitate to incur investment.

Keywords Domestic investment, Foreign direct investment, Fourier VAR, Trade uncertainty, T€urkiye

Paper type Research paper

1. Introduction
The role of uncertainty and risk in economic activities is a key topic in economic theory.
Uncertainty is a natural part of decision-making because people often have incomplete
information about the future. Mainstream economics tends to overlook uncertainty and
instead focuses on risk (Dow, 2015). However, it is necessary to distinguish between the two.
Risk can be measured, whereas uncertainty cannot be easily quantified and tested (Knight,
1921). The rational expectations hypothesis suggests that individuals and firms make
rational decisions in uncertain situations based on imperfect information. When faced with
uncertainty, economic actors will gather as much information as possible to make the best
decision if the expected benefits outweigh the costs (Lucas and Sargent, 1981; Lucas and
Prescott, 1971). Additionally, news- (Baker et al., 2016), volatility (Grier and Perry, 1996) and
prediction discrepancy-based (Rich et al., 2012) economic uncertainties are calculated.
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Theoretically, different perspectives have been used to explain the effect of uncertainty on
firms’ investment. On the one hand, Bernanke’s (1983) real options theory claims that the real
option value of waiting for investment and penetration into the market emerges from policy
uncertainty. When uncertainty increases, firms postpone their investment and recruitment
processes because of the increased hiring and firing costs. The greater the value of the
investment decision and export than that of the option, themore likely firms are to implement
the option and penetrate the export market (Dixit and Pindyck, 1994). This suggests that
firms postpone their investment decision when the value of the option to invest rises.
Accordingly, firms’ investment andmarket entry decisions have irreversible costs. “Wait and
see” becomes the option for firms in an environment of higher uncertainty. Briefly, when
uncertainty increases, the value of the option to invest in the long term increases and causes a
delay in the decision to invest.

On the other hand, Oi (1961), Hartman (1972) and Abel (1983) make counterarguments
about uncertainty’s positive impact on trade and investment. If firms can increase their
output against positive news and reduce their output against negative news, they take more
risks. Oi (1961) proposes that firms consider product price volatility as a measure of demand
uncertainty and argues that returns will rise as demand uncertainty rises. Thus, higher
uncertainty leads risk-taker firms to incur higher risk and to increase their investment or to
accelerate their entry into the export market (Bloom, 2014).

Beyond real options theory (Bernanke, 1983) and the Oi (1961)–Hartman (1972)–Abel
(1983) effect, Handley and Limao (2017) propose that higher trade uncertainty leads to a
decrease in investment because the penetration of firms into the export market increases
sunk cost. Furthermore, uncertainty about trade laws and agreements by government
agencies or unexpected changes in countries’ trade policies sends out a signal to countries’
trade partners that there might be a sunk cost and irrevocable investment for the penetration
of foreign markets by firms. For this reason, trade volume decreases among countries and
investment reduces across firms (Bernanke, 1983; Stokey, 2016).

Ahir et al. (2018) significantly contribute to quantifying trade uncertainty in the literature
with an index based on keywords appearing in economist intelligence unit reports. Theworld
trade uncertainty (WTU) index was created using this method and global data. Although the
WTU followed a stable course between 1996 and 2018, it increased significantly between
2018 and 2020. This rise showed that the trade wars between the United States and China
were effective in the index value. As of 2020, aggressive commercial relations haveweakened,
and the index score has stagnated. Unexpected shocks in the WTU are expected to affect
various countries’ economies around theworld. T€urkiye is viewed as the bridge betweenAsia
and Europe, and its economy has been classified as an upper-middle-income economy with
outstanding economic performance since 2000 (WB, 2022a). The structure of its economywas
transformed from import-substitution to export-led growth in the 1980s (Pamuk, 2007; Onis,
2010). With trade and financial market liberalization policies, T€urkiye’s gross domestic
product (GDP) increased from nearly US$69 billion in 1980 to US$761 billion in 2019. In the
same period, openness to international trade increased from 17.9% to 62.61% (WB, 2022b).
During the 2000–2012 period, the Turkish economy considerably opened up to portfolio and
direct investments. However, T€urkiye’s economic growth is considered fragile and foreign
investment dependent. Foreign investment in the Turkish economymeans short-term capital
flows (€Oniş, 2019). A researcher at Morgan Stanley proposed the term “Fragile Five” in
August 2013 to describe developing economies that rely excessively on unsteady portfolio
investments (short-term capital flows) to finance their economic growth. The initial five
members of this group are Brazil, India, Indonesia, South Africa and T€urkiye (Chadwick,
2019). Savings is less than investment in T€urkiye, so foreign investment is very important in
maintaining higher economic growth and current account deficit. Thus, because of the
greater trade openness of the Turkish economy, uncertainty in world trade is expected to
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affect domestic investment (DI) and foreign direct investment (FDI). The primary objective of
this paper is to investigate the effect of trade uncertainty on both DI and FDI levels of the
Turkish economy for 2005Q1–2020Q1. This research employs the vector autoregression
(VAR) model augmented with Fourier terms (hereafter, Fourier VAR) that Enders and Jones
(2016) proposed and presents the empirical results of the impulse-response function and
variance decomposition. The remainder of this paper consists of four main sections. Section 2
reviews the empirical literature on the relationship between trade and uncertainty. Section 3
presents the data and methodology. Section 4 presents the empirical results and their
discussion. Section 5 concludes the paper.

2. Literature review
To formulate our arguments, the empirical literature was divided into two parts: in the first
part, studies examining the association between economic uncertainty and investment were
covered; in the second part, research on trade uncertainty and investment was analyzed.
Furthermore, we reviewed economic uncertainty’s influence on investment from two different
perspectives: general investment and FDI. The literature about the uncertainty-general
investment nexus was classified into macro and micro levels.

First, much discussion about the relationship between investment and economic
uncertainty was found to be centered on the macro level. Aizenman and Marion (1993),
Bahmani-Oskooee andMaki-Nayeri (2019), Baker et al. (2016), Carriere-Swallow andCespedes
(2013), Sahinoz and Cosar (2018) and Greg et al. (2018) are among the authors that inspect the
association between investment and uncertainty from the macro-level perspective. Their
results demonstrate an adverse relationship between uncertainty and investment, indicating
that reduced economic uncertainty causes an increase in investment.

Another strand of literature provided a brief overview of the nexus between economic
uncertainty and investment at the corporate-firm level. For instance, Akron et al. (2020), Chen
et al. (2019), Chen and Chiang (2020), Gulen and Ion (2016), Panagiotidis and Printzis (2020),
Suh and Yang (2021) and Wang et al. (2014) examine the relationship between uncertainty
and investment for different countries and country groups. The main findings indicated that
economic uncertainty is inversely associated with corporate-firm level investment. In
contrast, Wu et al. (2020) prove that a positive relationship exists between uncertainty and
firm-level investment.

Various studies have explored the effect of economic uncertainty on FDI recently (Avom
et al., 2020; Choi et al., 2021; Hsieh et al., 2019). While Avom et al. (2020) and Choi et al. (2021)
find a negative relationship between economic policy uncertainty (EPU) and FDI inflows,
Hsieh et al. (2019) find a positive relationship between uncertainty and FDI outflows.
Additionally, Krol (2018) and Borojo et al. (2022) inspect the effect of uncertainty on trade
levels and report a negative effect. Similarly, Schmidt and Zwick (2015) and Kirchner (2019)
analyze the relationship between portfolio investment and uncertainty and find a negative
relationship between capital flows and uncertainty.

The second part of the empirical literature covered the impact of trade uncertainty on
investment. Handley and Limao (2015), Caldara et al. (2020), Cebreros et al. (2020), Ebeke and
Siminitz (2018), Sudsawasd and Moore (2006) and Shaikh (2021) examine this impact. Their
results suggest that heightened trade uncertainty reduces the share of investment.

Recent studies on T€urkiye have explored the relationship between trade uncertainty and
stock market performance (Akdag et al., 2023), economic uncertainty and investment
(Sahinoz and Cosar, 2020), trade uncertainty and international trade (Nuroglu and Cekin,
2020), macroeconomic uncertainty and private investment (Demir, 2009), trade policy
uncertainty (TPU) and country risk (Eryılmaz and Yılmaz, 2020), trade uncertainty
and exchange rate (€Ozkan, 2020), EPU and investment (Sahinoz and Cosar, 2018), TPU and

Trade
uncertainty

and
investments



consumer prices (Sakalak and Simsek, 2021), EPU and import (Songur, 2022), and TPU and
financial market indicators (Yıldırım, 2021). However, to the best of our knowledge, no study
has focused on the impact of WTU on DI and FDI in T€urkiye. Hence, to fill this gap, our
research examines this impact. Trade uncertainty might act as fixed costs, leading firms to
hesitate to incur investment and create the option value of waiting and seeing the market.

3. Data and methodology
To examine the effect of trade uncertainty on investments in the Turkish setting, we
employed quarterly data from 2005Q1 to 2020Q1, including 61 observations. FDI data were
obtained from the Central Bank of the Republic of T€urkiye, whereas DI data were obtained
from the Turkish Statistical Institute database. Both were divided by the total GDP of
T€urkiye to obtain its share of the whole economy. Additionally, we constructed a per capita
GDP series by using quarterly data of the GDP of the World Bank and dividing it by the
whole year’s population. Then, all the nominal series were deflated according to the consumer
price index of the Turkish economy. We also used short-term interest rates (overnight rates)
of Eurostat for T€urkiye and the WTU (lnWTU) index of Ahir et al. (2018) to measure trade
uncertainty. We used TPU indices for the United States (lnTPUUSA), China (TPUChina) and
Japan (lnTPUJapan). We chose these three countries’ uncertainty by following Shaikh’s (2021)
argument that the countries are major world economies whose trade policies may affect other
nations’ economies significantly. Baker et al. (2016), Davis et al. (2019) and Arbatli Saxegaard
et al. (2022), respectively, constructed the abovementioned series. All the series were
seasonally adjusted and, except for TPUChina, they took the form of the natural logarithm.

In this study, similar to Bahmani-Oskooee and Maki-Nayeri (2019), we constructed two
different models by considering domestic and foreign investments. Additionally, we
substituted country-specific TPU indices instead of the WTU index.

lnDI ¼ f ðlnWTU ; lnR; lnGDPpcÞ (Model 1)

lnFDI ¼ f ðlnWTU ; lnR; lnGDPpcÞ (Model 2)

where DI and FDI represent the shares of DI to GDP and FDI to GDP, respectively.WTU is
the value of trade uncertainty, whereas GDPpc refers to the per capita income. Last, R is the
overnight interest rate in the Turkish economy. The data on trade uncertainty available at the
global and country-specific levels limit the analysis of the relationship between investment
and trade uncertainty. Data on trade uncertainty that are comparable across countries have
recently become quite difficult to obtain. Therefore, we usedWTU in our analysis. In T€urkiye,
overnight interest rates fluctuate within a wide margin and have higher volatility.
Additionally, the overnight interest rate affects the level of investment and bank-lending
channels (Gayeker et al., 2020). Thus, it represents the short-term interest rate. “ln” denotes the
natural logarithm of the corresponding series. Table 1 [1] presents the descriptive statistics of
the series.

According to table 1, volatility was relatively low in the lnDI, lnGDPpc and lnWTU series;
the differences between their maximum and minimum values were low. In contrast, the
differences between themaximum andminimum values of the uncertainty indexes were very
high. Jarque-Bera test statistics showed that lnDI, lnGDPpc, lnTPUUSA and ln TPUChina had
non-normal distribution.

Regarding our methodology, we conducted Enders and Lee’s (2012) Fourier augmented
Dickey–Fuller (ADF) test and Enders and Jones’s (2016) VARmodel augmented with Fourier
terms. Fourier terms were used to capture gradual smooth breaks. This study employed the
Fourier ADF test rather than traditional unit root tests because this test might be helpful
when there are several unknown breaks that occur nonlinearly (Enders and Lee, 2012).
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Additionally, we chose the Fourier VAR method instead of traditional VAR model because
our methodology allowed smooth structural breaks and provided more reasonable results.
The modified VAR model is represented as follows (Solarin et al., 2022):

Yt ¼ γ0 þ γ1sin

�
2πkt
T

�
þ γ2cos

�
2πkt
T

�
þ
Xp

i¼1

ηiYt−i þ
Xp

i¼1

ζiXt−i þ εi (1)

Xt ¼ θ0 þ θ1sin

�
2πkt
T

�
þ θ2cos

�
2πkt
T

�
þ
Xp

i¼1

fiYt−i þ
Xp

i¼1

ϖiXt−i þ υt (2)

Here, p refers to the optimal lag length chosen by the Schwarz information criterion (SIC),
whereas Xt and Yt are stationary series. In the above equations, π denotes the Pi number, k is
the number of the frequency [1, 2, . . ., 5], t is the time trend, and T is the sample size.

In the following sections, this study presents the impulse-response functions and the
variance decomposition based on the VAR model extended with Fourier terms. Further, this
investigation chooses “Generalized Impulses” rather than “Cholesky” as a decomposition
method because the former is not sensitive to the order of the variables in the VAR model,
whereas the latter can produce different results for each sorting.

4. Empirical results and discussion
Before conducting analyses, first, the unit root properties of the series had to be examined.We
employed a Fourier ADF test to determine the stationarity degree of the variables. Table 2 [2]
shows the relevant results and indicates that all the series were stationary except for lnFDI
and TPUChina. This meant that shocks to these series were not long-lasting; they were
temporary rather than permanent.

Before constructing the Fourier VARmodel, one needs to take the first difference of all the
nonstationary series. This is because the model requires such a series. We took the first
difference of lnFDI and TPUChina.

4.1 Empirical results
This study set up the Fourier VAR model for both DI (Model 1) and FDI (Model 2) and chose
the number of frequencies for the Fourier terms (k) based on theminimumSIC statisticswhere
the model passed the diagnostics tests. For Model 1, k (number of the frequency) and p (lag
length) were set as 2 and 5, respectively, whereas for Model 2, they were selected as 1 and 6,
respectively. The online appendix shows the impulse-response functions [3] and the variance
decomposition based on the Fourier VAR for both models.

According to Figure 1 [4], which displays the impulse-response functions for DI, a one
standard deviation shock to the per capita income causes a rise in DI in T€urkiye for
approximately 10 quarters (2.5 years). Thus, an increase in the prosperity of Turkish citizens
leads to advancement in economic activities, including a new demand for goods and services
in the country. DI increases to meet this new demand. Additionally, the figure shows that a
one standard deviation shock to interest rate causes a decrease in DI. Themain reason behind
this is that an increase in interest rate leads to a rise in the cost of borrowing for firms.
A higher cost of borrowing than before canalizes investors to alternative investment areas
such as the stock market, bond market and commodity market. A shock to the WTU has a
slightly negative impact on DI for up to approximately six-quarters (1.5 years); then, its
impact turns positive but minor.

Figure 2 [5] shows the impulse-response functions for FDI in the Turkish economy. A one
standard deviation shock to per capita income increases FDI for up to eight-quarters. This
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empirical finding can be attributed to the fact that foreign investors invest more because they
want to try to obtain high revenues from their market-oriented investments (Bevan and
Estrin, 2004; Economou et al., 2017). Last, a shock to the WTU leads to a decrease in FDI
inflows because rising uncertainty causes precautionary behavior among foreign investors.
They tend to invest in safe havens like gold, bonds and real estate in periods of high economic
uncertainty.

Table 3 [6] presents the variance decomposition in the Fourier system for DI for 12 periods.
According to the table, approximately 87.15% of the one-step forecast error variance of DI is
accounted for by its innovations. However, its own impact decreases over time as the
significance of macroeconomic variables increases in time. Over longer periods, 25 and 20%
of the error variances are explained by short-term interest rates and per capita incomes,
respectively. Actually, their shares vary across periods. For instance, per capita income peaks
at 26.08% in the fifth period, and short-term interest rate peaks at 25.05% in the twelfth
period. These results can be attributed to domestic investors’ investment behaviors.
Throughout the initial periods, WTU innovations contributed less than 6% to DI’s forecast
error variance. In the longer run, this contribution decreases below 1%. Therefore, DI is
sensitive to changes in per capita income and interest rates, and the contribution of WTU to
DI is relatively small.

Table 4 [7] shows the variance decomposition in the Fourier system for FDI covering 12
periods. The table indicates that approximately 93.38% of the one-step forecast error
variance of FDI is accounted for by its innovations. In the longer term, the contributions of per
capita income and short-term interest rates to the forecast error variance of FDI are about 13
and 7.7%, respectively. In contrast, their impacts remain low in the initial periods, that is,
from the first to the third period. These results can be attributed to the fact that foreign
investors invest in T€urkiye because of low production costs (i.e., wage rates), geographical
advantages, low corporate tax rates, lax environmental regulations and so on, not per capita
income or interest rate. Further, the contribution of WTU is relatively higher in the error
variance of FDI compared to DI; it starts with a small impact in the first periods, whereas it is
around 22.05% in the 12th period. Therefore, trade uncertainty can significantly affect
international investment flows.

Overall, the results show that per capita income level [8] positively affects both DI and FDI.
Short-term interest rates have a higher and negative impact on DI rather than FDI. Moreover,
WTU is more closely related to FDI because an increase in uncertainty can lead to
postponement in FDI flows from home countries to host countries. Foreign investors may
prefer more cautious investment opportunities such as portfolio investments because of risk
aversion.

4.2 Robustness check
This study also reports on the traditional VAR analysis results in the Online Appendix [9].
Incorporating Fourier terms significantly affects the empirical results. In other words,
considering smooth structural breaks provides more reasonable results compared to
conducting a traditional VAR analysis.

Regarding country specific uncertainties, the effects of TPUs in the United States, China,
and Japan on the Turkish economy differ [10]. Even though their impacts on both DI and FDI
are negative, their magnitudes vary. Thus, one can infer that the Turkish economy has a close
relationship with the major economies of the world such as the United States, China and
Japan. Therefore, if trade uncertainty arises in these countries, the Turkish economy will be
adversely affected.

Tables 5 and 6 exhibit variance decomposition in the Fourier system for DI and FDI in
terms of country-specific TPUs covering 12 periods [11]. According to the tables, in the long

JABES



term, the contributions of countries’ TPUs to the forecast error variance of DI and FDI are
very high. In particular, the contribution of ΔTPUChina is the highest in the error variance of
DI; it is around 34.61% in the 12th period, and it is also a significant contributor considering
FDI with 17.52%. Overall, the empirical results of country-specific TPUs mostly support our
baseline findings.

This investigation also used the structural VAR (SVAR) model to carry out
methodological robustness checks. For this purpose, we imposed several long-term
restrictions on our models as follows: cumulative effects of interest rate, DIs (FDIs) and
per capita income on the WTU index were zero. Additionally, cumulative effects of interest
rate and per capita income on interest rate were zero. Last, cumulative effects of per capita
income on DIs (FDIs) were zero in the long run.

Figures 5 and 6 exhibit the impulse-response functions for DI and FDI based on the SVAR
models [12]. The empirical findings mostly support our baseline results; income shock has a
positive impact but not a long-lasting one on both DIs and FDIs, whereas an interest rate
shock causes a decline in investments. Further, trade uncertainty shock decreases both DIs
and FDIs in T€urkiye.

4.3 Discussion
The empirical results of this study indicate a negative relationship between trade uncertainty
and DI: an increase in trade uncertainty causes a decrease in DI in T€urkiye. This finding is
consistent with those of Caldara et al. (2020), Ebeke and Siminitz (2018), Handley and Limao
(2015) and Novy and Taylor (2020). According to this finding, the impact of trade uncertainty
on investment is negative. The finding also confirms the adverse effect of uncertainty on
investment, found in the studies of Aizenman and Marion (1993), Bahmani-Oskooee and
Maki-Nayeri (2019), Carriere-Swallow and Cespedes (2013) and Greg et al. (2018). Our finding
about the negative impact of uncertainty on investment aligns with those of Akron et al.
(2020), Chen et al. (2019), Chen and Chiang (2020), Gulen and Ion (2016), Panagiotidis and
Printzis (2020), Suh and Yang (2021) andWang et al. (2014). These authors suggest that firms
are less likely to incur investment when uncertainty is high. When trade uncertainty
increases, the cost of irreversible investment rises and firms choose the wait-and-see option.
They postpone their investment with sunk costs for the foreseeable future.

Our empirical evidence demonstrates a negative relationship between trade uncertainty
and FDI, indicating that an increase in trade uncertainty leads to a decrease in FDI. This
result confirms those of Avom et al. (2020), Cebreros et al. (2020), Choi et al. (2021), Krol (2018)
and Kirchner (2019). These authors prove that the impact of economic uncertainty on FDI
inflows is negative. Furthermore, our result shows the severe and persistent impact of
uncertainty on FDI in T€urkiye, a developing country. According to our variance
decomposition results obtained through Fourier VAR, the contribution of trade
uncertainty is more persistent and higher in the error variance of FDI, in line with
Carriere-Swallow and Cespedes (2013). These findings indicate that when trade uncertainty
increases, FDI inflows decrease and foreign firms are less enthusiastic about bringing
investment into T€urkiye.

In sum, global shocks and country-specific trade uncertainties play an important role in
T€urkiye’s DI and FDI in the covered period. These results indicate that a severe fall in
T€urkiye’s FDI and DI is associated with a sharp rise in global and country-specific trade
uncertainties. Moreover, the adverse impact of trade uncertainty on FDI in T€urkiye is more
persistent compared with DI. The empirical results of country-specific TPUs mostly support
our baseline findings. In particular, trade uncertainty in the Chinese economy has a negative
impact on both DI and FDI in the Turkish setting. Because China is a significant trade partner
for T€urkiye, its economic problems hurt the Turkish economy through the spillover effect.
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5. Conclusion
This study aims to examine the effect of trade uncertainty on both DI and FDI for T€urkiye
during the 2005Q1–2020Q1 period. Additionally, we use per capita income and short-term
interest rate as control variables. We employ Enders and Jones’s (2016) Fourier VAR model.
The empirical findings obtained from the impulse-response functions indicate that, for up to
six-quarters, a shock to the WTU has a minor negative effect on DI. Then, its cumulative
impacts on DI gradually turn positive. A shock to theWTU causes a slowdown in FDI inflows
because foreign investors become more cautious in periods of increased uncertainty.
According to the results of the variance decomposition analyses, the forecast error variation of
DI is less than 6% during the initial periods because of WTU advances. Its contribution falls
below 1% over time. Further, WTU makes a comparatively larger contribution to the error
variance of FDI, especially in the latter periods; its initial contribution is around 1% in the first
period, whereas it reaches 22.05% in the 12th period. Moreover, our findings reveal that the
empirical results of country-specific TPUs mostly support our baseline models’ findings.

These findings have implications within the macroeconomic setting. A key policy priority
should be to sustain a sound investment environment tomitigate trade uncertainty’s negative
impacts. For this purpose, government authorities can provide tax exemptions for specified
sectors. They can also de-bureaucratize investment processes for both domestic and foreign
entrepreneurs. The infrastructural quality can be enhanced to attract foreign investors.
Institutional quality should be developed, and property rights should be protected. Greater
efforts are needed to ensure macroeconomic stability, such as high economic growth, low
inflation, a less volatile exchange rate and so on. Trade uncertainties in the United States,
China and Japan have negatively affected the Turkish economy. To mitigate these economic
impacts, policymakers should enhance economic and financial cooperation between other
countries and regions.

This study has limitations due to the small sample size of around 60 observations, which
can affect the results’ accuracy and reliability. Larger samples would provide more reliable
results. Another limitation is the failure to consider trade uncertainty’s impact on sector-
specific investment. To further investigate this topic, researchers can explore trade
uncertainty’s asymmetric impact on investment with larger samples.

Notes

1. Please see Table 1 in the online appendix.

2. Please see Table 2 in the online appendix.

3. This study used 95% confidence intervals andMonte Carlo standard errors with 1,000 replications.

4. Please see Figure 1 in the online appendix.

5. Please see Figure 2 in the online appendix.

6. Please see Table 3 in the online appendix.

7. Please see Table 4 in the online appendix.

8. For the robustness check, instead of GDP, we use the industrial production index (year-to-year
percentage change) as a proxy for economic activity. The empirical results support our baseline
findings. The authors can provide the impulse-response functions and variance decomposition
results with industrial production index upon request.

9. Please see Table A1, Table A2, Figure A1 and Figure A2 in the online appendix.

10. Please see Figures 3 and 4 in the online appendix.

11. Please see Table 5 and Table 6 in the online appendix.

12. Please see Figures 5 and 6 in the online appendix.
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