Propagation of Foreign Trade
Shocks through Domestic
Supply Chain Networks:
Evidence from Turkish Firms

Ahmet Duhan Yassa
Kamil Yilmaz

January 2025
Working Paper No: 25/03

ﬁ* TURKIYE CUMHURIYET
B MERKEZ BANKASI



© Central Bank of the Republic of Tirkiye 2024

Address:

Central Bank of the Republic of Turkiye
Head Office

Structural Economic Research Department
Haci Bayram Mah. istiklal Caddesi No: 10
Ulus, 06050 Ankara, Turkiye

Phone:

+90 312 507 55 87

Facsimile:

+90312 812 1990

The views expressed in this working paper are those of the
author(s) and do not necessarily represent the official views of the
Central Bank of the Republic of Turkiye.



Propagation of Foreign Trade Shocks through Domestic Supply
Chain Networks: Evidence from Turkish Firms

Ahmet Duhan Yassa® Kamil Yilmaz™

CBRT Kog¢ University

Abstract

This study investigates the propagation of foreign trade-related shocks through domestic supply
chain networks. By combining firm-level customs data with domestic firm-to-firm transaction
data, we demonstrate that importer and exporter firms occupy a central position within
Tiirkiye’s domestic supply chain network. These firms interact with numerous other firms and
account for a significant share of total domestic trade, facilitating the transmission of external
shocks through the supply chain. Our empirical analysis reveals that Turkish firms’ indirect
exposure to exchange rate fluctuations, imported input price changes, and foreign demand
shocks—via their suppliers or customers—is at least as significant as their direct exposure in
explaining variations in gross profitability. Given the close relationship between gross
profitability and value added, our results suggest that foreign trade-related shocks can
significantly impact gross domestic product (GDP), both directly and indirectly.
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Non-Technical Summary

The last decade has underscored the vital importance of international supply chains to
the global economy. Shocks generated by trade disputes, geopolitical conflicts, global
pandemics, and natural disasters have rapidly spread through production networks worldwide,

leading to profound consequences.

While much of the existing literature focuses on how these shocks spread across
countries, an equally important question is how foreign shocks propagate within a country’s
domestic supply chains. This study addresses this question by examining the propagation of
foreign trade-related shocks within Tiirkiye using a comprehensive administrative micro-

dataset that combines firm-to-firm domestic trade data with firm-level customs information.

Examining this issue in the Turkish context is particularly relevant, as the country has
experienced a substantial rise in the number of firms engaging in foreign trade following trade
liberalization policies over the past four decades. As a small open economy, Tiirkiye remains
highly susceptible to sudden external trade-related shocks, which can have significant economic

repercussions.

Our analysis shows that Turkish firms with high centrality in domestic trade networks
are more likely to engage in foreign trade activities. Building on this link between domestic
trade centrality and foreign trade intensity, our study demonstrates that Turkish firms’ indirect
exposure to foreign trade shocks—such as sudden exchange rate depreciations, input price
increases, and foreign demand fluctuations—has a substantial impact on their gross
profitability, comparable to that of direct exposure. We further validate these findings through
a series of robustness checks, highlighting significant variations in shock propagation based on

firm size and financial constraints.

Considering that gross profitability is directly linked to value added, which is a
fundamental component of Gross Domestic Product, our empirical results clearly show that

foreign trade-related shocks significantly contribute to fluctuations in Tiirkiye’s GDP growth.

These findings highlight the importance of policies that ensure exchange rate stability,
reduce imported input dependence, and of mechanisms to alleviate the direct and indirect effects
of foreign trade shocks on small and medium-sized enterprises (SMEs). Additionally,
improving access to finance is essential to mitigating the impact of external shocks on economic

growth and ensuring the resilience of the domestic economy.



1. Introduction

Over the past decade, disruptions in global supply chains have underscored the critical
importance of international trade for national economies. The COVID-19 pandemic, trade
tensions between the United States and China, semiconductor chip shortages, regional conflicts,
and natural disasters have profoundly affected inflation (Di Giovanni et al., 2022; Labelle and
Santacreu, 2022; Dunn and Leibovici, 2022), economic growth (Boehm et al., 2019), and
unemployment patterns (Rodriguez-Clare et al., 2023) worldwide. These events have

highlighted the role of international production networks as conduits for economic shocks.

While the transmission of shocks between countries is a significant concern, it is also
essential to understand how international shocks propagate through domestic trade networks.
Initially impacting firms engaged in import and export activities, these foreign shocks quickly
disseminate through domestic customer-supplier chains. A growing body of literature on
production networks has shown that idiosyncratic microeconomic shocks can generate
significant macroeconomic repercussions (Acemoglu et al., 2012; Acemoglu et al., 2016),
especially in the presence of financial frictions (Bigio and La’o, 2020; Demir et al., 2024a) and

input specificity (Barrot and Sauvagnat, 2016).

This study examines the propagation of foreign trade shocks within Tiirkiye’s domestic
trade network. By integrating a comprehensive customs dataset with firm-level domestic trade
data, we reveal the domestic trade relations among Turkish firms with varying degrees of
exposure to international commerce. Our research shows that foreign trade firms that directly
undertake export and import activities are central to the domestic trade network, often acting as
hubs connected to numerous other enterprises. We report a positive association between a firm’s
import and export intensities and its degree of centrality. An exploratory fixed effect regression
analysis confirms that a 10 percent increase in import intensity relates to a 3.64 percent increase
in the number of domestic trade partners. In comparison, a 10 percent increase in export

intensity corresponds to a 1.53 percent increase in the number of domestic trade partners.

Another striking finding is that only 20 percent of domestic trade occurs between
companies not directly engaged in import or export activities, indicating that most firms are
potentially vulnerable to external shocks. These results suggest that even domestically focused
firms with few trade partners in a small open economy like Tiirkiye’s can be affected by

international economic perturbations, regardless of their direct exposure to foreign trade.



Further empirical exploration demonstrates that shocks to exchange rates, imported
input prices, and income in major export destination markets can significantly affect the
profitability of Turkish businesses, both directly and indirectly. We show that firms with higher
imported input intensity experience lower gross profits, while firms with higher export
orientation see higher gross profits following a depreciation of the Turkish lira. Indirectly, firms
whose suppliers have high imported input intensity are negatively affected, while those whose
customers have higher export orientation benefit from exchange rate depreciations.
Additionally, firms with more export-oriented suppliers are negatively impacted as exporting

becomes more attractive for suppliers following the depreciation of the domestic currency.

Firms with customers that heavily depend on imported inputs can gain a competitive
edge during a real exchange rate depreciation, as the rising cost of these inputs may improve
their market position if their pricing remains relatively stable. Beyond these first-order indirect
effects, we confirm that firms operating in sectors central to supply chains from domestic-
sourced to export-oriented industries have greater gross profits in the aftermath of real
depreciations. Conversely, firms in sectors central to supply chains, from import-sourced to
domestic-oriented industries, also see greater gross profits following real depreciations. Firm
size and access to financing are pivotal factors that determine how these exchange rate shocks

propagate within the domestic market.

Regarding imported input prices, we focus on the unexpected decline in global oil and
iron ore prices after 2015. Both raw materials are crucial for the Turkish economy as they
support many downstream industries. We show that the positive impact of declining input prices

on gross profits propagates downstream and upstream.

Additionally, we investigate the impact of an increase in foreign trade partners’ income
on Turkish firms’ gross profits. Using a shift-share instrument approach, we show that the
increased income of foreign trade partners positively impacts gross profits, especially for large
firms, both directly and indirectly. This finding implies that firms with more bargaining power

can enhance gross profits following an export demand shock.

Given that gross profitability is a fundamental precursor to value-added and GDP, our
findings suggest that foreign trade shocks significantly contribute to Tiirkiye’s GDP growth
volatility, supporting the research directions of Long and Plosser (1983), Horvath (2000) and
Acemoglu et al. (2012).



Our study contributes to several strands of the recent literature. Firstly, it adds to the
literature on the propagation of shocks through buyer-supplier relationships in production
networks. The argument that small shocks can propagate through sectoral networks is discussed
by Long and Plosser (1983), Horvath (2000), Acemoglu et al. (2012), and Baqaee (2018) at the
sector level. While the sector-level empirical evidence confirms that shocks propagate through
input-output relationships (Acemoglu et al., 2016; Auer et al., 2019), with the increased
availability of micro-datasets, the empirical literature has shifted toward the firm-level analysis.
Studies exploiting variations from exogenous shocks such as natural disasters (Todo et al.,
2015; Carvalho et al., 2020), regulatory arrangements (Demir et al., 2024a), infrastructure
investments (Bernard et al., 2019), or shift-share instrumental variables (Demir et al., 2024b)
show that buyer-supplier linkages are crucial for firm-level outcomes such as productivity,
value-added, and wages. Empirical findings also highlight the importance of firm size (Amiti
et al., 2023; Di Giovanni et al., 2024), financing constraints (Demir et al., 2024a), and input
specificity (Barrot and Sauvagnat, 2016) in determining the degree of shock propagation.

This paper also contributes to the literature on the transmission of foreign trade shocks
to local economies. Globalization has made countries more susceptible to international trade
shocks through various channels, including the exchange rate pass-through to consumer prices
(Goldberg and Campa, 2010), export prices (Berman et al., 2012), and import prices (Campa
and Goldberg, 2005; Gopinath and Rigobon, 2008). In addition to exchange rate effects, foreign
country income shocks (Dhyne et al., 2022; Di Giovanni et al., 2024), tariff cuts (Amiti and
Konings, 2007; Halpern et al., 2015; De Loecker et al., 2016), and changes in the prices of
imported inputs (Dhyne et al., 2021; Amiti et al., 2024) have significantly impacted local firms.
This paper presents evidence of both direct and indirect effects of exchange rates, import prices,

and foreign demand shocks on local firms.

Finally, while most research on the firm-level propagation of shocks through buyer-
supplier linkages has focused on industrial economies, this paper provides evidence from
Tiirkiye, a major emerging market, using a combination of firm-to-firm domestic trade data and
customs data. These findings are particularly relevant in the context of globalization, as trade
openness in Tirkiye has steadily increased since the 1980s, similar to other emerging markets
(Figures A1-A2 in Appendix). The increasing domestic centrality of foreign trade firms in
Tiirkiye is a natural consequence of this trend. Considering recent discussions on

deglobalization and reshoring (Antras, 2020; Fajgelbaum et al., 2020; Goldberg and Reed,



2023) following the COVID-19 pandemic and the US-China trade tensions, this study provides

more insights into the long-term implications of globalization for an emerging market economy.

The remainder of this study is organized as follows: Section 2 describes the dataset.
Section 3 presents the position of foreign trading firms in the domestic supply chain. Section 4
investigates the propagation of different foreign trade shocks through domestic trade networks.

Section 5 concludes.

2. Data

2.1 Domestic Trade Dataset

Domestic firm-to-firm trade data is obtained from firms’ purchasing and selling
declaration forms reported to the Revenue Administration. These forms include all purchase
and sale transactions reported by non-financial firms. When the monthly total value of trade
between two firms exceeds 5,000 TRY, both the seller and the customer must report this trade
to the Revenue Administration by completing the relevant forms. Due to the relatively small
threshold value, the dataset encompasses nearly all significant commercial transactions

nationwide. The dataset is aggregated annually for the period 2009-2022.

2.2 Customs Dataset

The foreign trade (customs) statistics recorded by the Ministry of Trade include monthly
firm-level exports and imports. This dataset is compiled from customs declarations under the
Special Trade System (STS), and we exclude imports and exports from free trade zones and
energy products. Monthly import and export values are reported in USD and converted to
Turkish Lira (TRY) using the monthly average USD/TRY exchange rate. The data is then
aggregated annually for each firm. As of 2022, approximately 60 percent of the imports and
exports in the firm-level foreign trade dataset are conducted by manufacturing firms (NACE
10-33). Wholesale and retail trade firms (NACE 45-47) account for nearly 35 percent of total
imports and exports. Firms in various other sectors, including agriculture, mining, construction,

and services, handle the remaining trade activities.



2.3 Descriptive Statistics

Customs and domestic trade datasets are matched using the tax identity numbers of the
firms.! To ensure consistency, only firm-to-firm trade transactions reported with the same
amount by both the seller and the buyer (i.e., verifiable symmetric reports) are included.
Although private firms do not have a mandatory reporting requirement, they must submit forms
if they maintain accounting records on a balance sheet basis. However, since other firm
characteristics, such as scale, indebtedness, and profitability, are only available for corporate

firms, only trade between corporate firms is included in the analysis.

Firm-level data on employment, location, and scale are compiled annually from
administrative datasets. Information on total assets, total sales, total debt, and cash is obtained
from the financial statements submitted by corporate taxpayer firms to the Revenue
Administration. Each firm’s headquarters location is available at the province level, and

employment data is obtained annually from Social Security Institution records.

In an effort to prevent possible outlier effects, firm-year observations with fewer than
two employees or total sales of less than 1,000 TRY are excluded from the supplier and
customer firm samples. Additionally, firm-year observations where the value of imports
exceeds the corresponding value of total purchases or where the value of exports exceeds the
corresponding value of total sales are excluded. The dataset is further refined by excluding trade
transactions between firm pairs if the transaction value is less than one percent of both the

supplier firm’s total sales and the customer firm’s total purchases in the same year.

In order to remove observations with very high and inconsistent sales values, a trade
transaction is excluded if the value of sales from one firm to another exceeds the maximum
value of domestic sales in the seller firm’s income statement for the same year. Furthermore,
the sum of all sales transactions to other firms cannot exceed the total value of domestic sales
reported in the firm’s income statement. This constraint is imposed by excluding firm-year
observations where all sales transactions to other firms in the relevant year exceed 110 percent

of the total value of domestic sales reported in the firm’s income statement.

After these adjustments, the firm-to-firm trade transactions dataset includes 951,238

firms as suppliers or customers and 5,252,797 firm-year observations from 2009 to 2022.

1 A firm may include more than one workplace and production plant. The dataset includes only interactions
between different firms.



Summary statistics for all firm-year observations are presented in Table 1. For almost all
variables, distributions are skewed to the left, with mean values higher than the median. The
average asset size in the dataset is 15.76 million TRY, and the average annual net sales are 18.49
million TRY. The median asset size is 1.99 million TRY, and the median total sales size is 2.22

million TRY.

Table 1: Firm-Year Level Descriptive Statistics

Observaton  MIN Mean  Mean  max  SOEEC
Total Value of Assets 5,252,797 0 15.76 1.99 551,603 418.29
Total Sales 5,252,797 1,000 18.49 2.22 737,074 592.95
Cost of Goods Sold 5,252,797 0 15.16 1.77 717,229 530.01
Employment 5,252,797 2 24.63 8 73,284 191.37
Debt/Asset Ratio 5,252,797 0.01 0.79 0.75 2.59 0.65
Liquidity 5,252,797 -0.34 0.12 0.05 0.77 0.19
Gross Profitability 5,252,797 -1.51 0.18 0.14 0.88 0.30
Exports 5,252,797 0 1.69 0 89,275 85.23
Imports 5,252,797 0 1.78 0 55,313 83.47
Export Ratio 5,252,797 0 0.03 0 1 0.14
Import Ratio 5,252,797 0 0.03 0 1 0.12
Number of Suppliers 5,252,797 0 9.46 6 7,239 23.12
Number of Customers 5,252,797 0 9.47 3 21,683 44.82

Notes: The dataset includes annual observations of incorporated firms that appear as suppliers or customers in the
domestic trade dataset in any year between 2009 and 2022. The Total Value of Assets, Total Sales, Cost of Goods
Sold, Exports, and Imports are measured in millions of TRY. Debt/Asset Ratio is the ratio of total debt to the total
value of assets. Liquidity is the ratio of cash and the value of liquid assets to total assets. Gross Profitability is the
ratio of gross profits to net sales, where gross profit is obtained by subtracting the cost of goods sold from net
sales. Exports and Imports are obtained by converting monthly export and import data in USD obtained from
export and import customs data into TRY with the average monthly exchange rate and aggregating them annually.
Export Ratio is the ratio of exports to total sales, and the Import Ratio is the ratio of imports to the cost of sales.
Total Debt, Gross Profits, and Liquidity have been winsorized by 1 percent at both tails.

Due to the small number of firms that engage in export and import activities, the median
import and export values are zero. However, the average export value is 1.69 million TRY, and
the average import value is 1.78 million TRY. On average, firms have 9.47 customers and 9.46

suppliers. Because of the skewed distribution, the median number of suppliers is six, and the

median number of customers is eight. In the remainder of the paper, we will focus on the firm



to-firm trade network relationships between the firms whose descriptive characteristics are

presented in Table 1.2

3. Foreign Trading Firms in Turkish Domestic Trade Network

Figure 1 presents the domestic trade network across sectors, with different node colors
and shapes indicating the sectors’ foreign trade characteristics. Sectors with export shares in
total sales higher than the median of all 3-digit NACE sectors in 2022 are classified as exporters
and shown in red. Sectors whose import share in their total costs exceeds the median of all 3-

digit sectors are classified as importers and represented by square nodes.

As seen in Figure 1, certain sectors have established trade relations with more sectors
and are more central than others. However, Figure 1 does not display a star network structure,
where a single sector is at the center and establishes relationships with all other sectors. In the
heterogeneous centrality structure observed, specific shocks to sectors or firms in production
networks can spread through the supply chain and produce significant macroeconomic effects

(Acemoglu et al., 2012).

Figure 1 also shows that sectors with more links to other sectors (high centrality) are
often export-oriented, import-dependent, or both. This close relationship between centrality and
foreign trade orientation implies that foreign trading firms can more easily spread the shocks

they experience to other firms.

However, this inference may be misleading, as the sectors at the periphery of the
production network in Figure 1 are mostly sub-sectors of services that do not trade in goods.
Therefore, further examination is required to determine whether central sectors are indeed those
prone to foreign trade. In this context, although network theory offers many definitions of

centrality, we use the degree and betweenness centrality measures in our analysis.

Degree centrality refers to the number of connections a specific unit in the network has
with other units. In supply chains where the direction of the relationship is important, degree
centrality can be differentiated as in-degree and out-degree centrality. In-degree centrality refers
to the number of suppliers a firm has, while out-degree centrality refers to the number of

customers a firm has.

2 The terms customer (supplier) and buyer (seller) are used synonymously throughout the paper.
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Figure 1: Domestic Trade Network
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Notes: The red-colored nodes denote export-oriented sectors, defined as those with an export-to-total sales ratio
exceeding the median value. The square-shaped nodes represent import-dependent sectors, characterized by an
imports-to-total purchases ratio exceeding the median value. The direction of the arrow is from the supplier sector
to the customer sector. The figure depicts a trade link between two sectors if the value of trade between them
accounts for more than 10 percent of the customer sector’s total purchases or more than 10 percent of the supplier
sector’s total sales.

The betweenness centrality, another criterion, measures the percentage of the shortest
supply chain path that can be drawn from any sector in the trade network to any other and passes
through the relevant sector. It is calculated as follows:

N Supply Chaing(j)
0(]) ZS’C Supply ChainSC (1)



Supply Chain . in the denominator of Equation (1) represents the number of the shortest

supply chains that can be drawn from any supplier sector S to customer sector C.
Supply Chaing(j) in the numerator shows the number of shortest supply chains from sector S
to sector C passing through sector j. Thus, the formula gives the ratio of how many shortest
paths from sector S to sector C pass through sector j. Scatterplots in Figure 2 and Figure 3
indicate a close relationship between foreign trade intensity and domestic trade centrality at the

3-digit NACE sector level.

Figure 2: Centrality and Imports Figure 3: Centrality and Exports
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Notes: Centrality represents normalized betweenness centrality as defined in Equation (1). Imports and exports are in
logarithmic form. All three variables are for 2022.

Next, we analyze the relationship between the degree centrality of each firm (DC) and

its export- and import-intensities as formulated in the following equation:

DC;,=p,+p, Import-intensity, , + B, Export-intensity, , + u, + o+ €, (2)

The dependent variable (DC) is the logarithm of the firm’s degree centrality, defined as the total
number of domestic trade partners of the firm. On the right-hand side, the import intensity is
the ratio of imports to the cost of goods sold, and the export intensity is the ratio of exports to
total sales. Both variables take a value between 0 and 1. The model is extended with firm and

year-fixed effects, and standard errors are clustered at the firm level.

The results in Table 2 confirm that as the share of imports in total costs or the share of

exports in total sales increases, firms establish relationships with more firms in the country
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(Columns 1 and 2). In other words, there is a positive relationship between the tendency towards
foreign trade and the degree of centrality. This relationship persists when firm size, which can
affect both centrality and foreign trade propensity, is included (Column 3) or when the analysis
is repeated only for manufacturing firms (Column 4). A firm with a 10 percent higher imported
input share of total costs has 3.64 percent more domestic trade partners. Although the parameter
estimate for export intensity is positive and significant, it indicates a weaker relationship than

imports at 1.53 percent.

Table 2: Domestic Trade Centrality and Foreign Trade Intensity

All Sectors All Sectors All Sectors Manufacturing
0] @ €)] 4)
Panel A: Total Degree
Import Intensity 0.455™" 0.364™" 0.274™"
(0.007) (0.0006) (0.009)
Export Intensity 0.199"* 0.153™ 0.090"*
(0.007) (0.0006) (0.007)
Size 0.439™" 0.470™"
(0.001) (0.002)
R? 0.81 0.81 0.84 0.87
Panel B: In-Degree
Import Intensity 0.322™ 0.235™" 0.244™
(0.0006) (0.005) (0.008)
Export Intensity 0.432"™* 0.388"™" 0.291™*
(0.0006) (0.0006) (0.007)
Size 0.421™" 0.448™"
R? 0.78 0.78 0.82 0.86
Panel C: OQut-Degree
Import Intensity 0.459"" 0.398™" 0.209™
(0.008) (0.008) (0.014)
Export Intensity -0.315™ -0.344™" -0.303**
(0.007) (0.007) (0.012)
Size 0.286™" 0.363™"
(0.001) (0.003)
R? 0.79 0.79 0.80 0.76
Number of Observations 5,252,797 5,252,797 5,252,797 1,126,054

Notes: The dependent variable is the logarithm of degree centrality. Size is the logarithm of employment. Export
(Import) Intensity is the share of exports (imports) in net sales (total costs). Standard errors are clustered at the
firm level. Firm and year-fixed effects are included in all regressions. Statistical significance at the 1 percent, 5
percent, and 10 percent levels are denoted by ***, ** and *, respectively.
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We replace the dependent variable with in-degree centrality in Panel B and out-degree
centrality in Panel C. The positive relationship between import intensity and in-degree
centrality in Panel B (Column 1) implies a complementarity between domestic inputs and
foreign inputs in production for Turkish firms. Conversely, the negative relationship between
out-degree centrality and export intensity in Panel C (Column 2) suggests a substitution
between domestic sales and exports for a given firm. Again, the results are similar when

controlling for size or when focusing only on manufacturing sector firms.

Table 3: Share of Foreign Trading Firms in Domestic Trade (2022)

Number of Firms Trade link Total Trade  Trade per Firm

Panel A: All Firms

All Firms 468,899 (%100) 5,913,514 (%100)  10.70 (%100) 29.20
Panel B: Supplier Firms

All Supplier Firms 379,804 (%100) 5,913,514 (%100)  13.28 (%100) 34.96
Domestic inputs only 337,804 (%89) 4,339,357 (%73) 5.50 (%41) 16.28
Imported inputs 42,000 (%11) 1,573,957 (%27) 7.78 (%59) 185.23
Domestic sales only 330,202 (%87) 4,468,625 (%76) 6.35 (%48) 19.23
Exporters 49,602 (%13) 1,444,889 (%24) 6.93 (%52) 139.71

Panel C: Customer Firms

All Customer Firms 461,983 (9%100) 5,913,514 (%100) 13.28 (%100) 28.74
Domestic inputs only 411,558 (%89) 4,325,537 (%73) 6.78 (%51) 16.47
Imported inputs 50,425 (%11) 1,587,977 (%27) 6.50 (%49) 128.90
Domestic sales only 397,045 (%86) 4,314,387 (%73) 7.24 (%55) 18.23
Exporter 64,938 (%14) 1,598,677 (%27) 6.04 (%45) 93.79

Notes: Total trade is in trillions of TRY, and trade per firm is in millions of TRY. The domestic inputs only firms
purchase only domestic inputs, whereas imported inputs firms purchase imported and domestic inputs. The
domestic sales only firms sell all their products in the domestic market only, whereas the exporter firms export
part of their production.

Table 3 presents data on the role of active foreign trade firms in the domestic trade
network in 2022. Approximately 6 million firm-to-firm trade links were established between
about 469 thousand firms in 2022, with a total domestic trade volume of 10.70 trillion TRY.
The average trade per firm is 29.2 million TRY (see Panel A). Panel B reports the domestic
trade shares of all supplier firms, including importer and exporter firms supplying to the
domestic market, as well as firms operating only in the domestic market. Although only 11

percent of all supplier firms sell imported inputs, they account for 27 percent of all sales

12



connections across firms and 59 percent of total sales in 2022 (see Panel B). Similarly, supplier
firms that export their products make up only 13 percent of all suppliers, yet they account for

24 percent of all sales connections and 52 percent of total sales in 2022 (see Panel B).

Panel C reports the domestic trade shares of all customer firms, including importer and
exporter firms supplying to the domestic market, as well as those operating only in the domestic
market. In Panel C, although only 11 percent of the customer firms purchase imported inputs,
these few firms account for 27 percent of all supply connections from other firms in the country
and 49 percent of the supply amount from other firms. Although exporter customer firms make
up approximately 14 percent of total customer firms, they are involved in 27 percent of sales

connections and account for 45 percent of total sales.

The significant presence of importing and exporting firms in domestic trade is also
reflected in average sales and trade figures. The average values of purchases and sales for
importer, exporter supplier, and customer firms are considerably higher than those of other

firms.

Figure 4 presents the evolution of the domestic trade shares of importer and exporter
supplier and customer firms over time. It clearly shows that foreign trade firms had a significant
presence in domestic trade not only in 2022 but throughout the entire sample period. With the
sizable presence of importers and exporters in Turkish domestic trade, there is a high potential
for the downstream (from importer suppliers to domestic customers) transmission of foreign

trade-originated shocks in Tiirkiye.

Figure 4: Share of Foreign Trading Firms in Domestic Trade Over Time (%)

e |mporter Supplier e=Exporter Supplier Importer Customer e Exporter Customer
70
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Notes: Importer supplier (customer) firms purchase both imported and domestic inputs. Exporter supplier
(customer) firms export part of their production.
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The fact that the share of importer supplier firms in the total value of domestic supplies
(between 59 and 64 percent) is higher than the share of exporter customer firms in the total
value of domestic purchases (between 39 and 47 percent) implies that the downstream
transmission of external shocks through imports can have a larger impact on the Turkish

economy than the upstream transmission through exports.

We further identify the share of domestic trade sales from importer, exporter, and
domestic-market-only supplier firms to importer, exporter, and domestic-market-only customer
firms in 2022 and present them in Figure 5. Only 19 percent of firm-to-firm trade in 2022
originated from domestic supplier firms and ended at domestic customer firms, independent of
foreign trade. The low proportion of domestic-to-domestic firm transactions indicates a high
likelihood of downstream/upstream transmission of foreign trade-related shocks through the

Turkish domestic supply chain.

Figure 5: Domestic Trade by Firms’ Market Orientations (2022)

Importer and Importer and
Exporter Exporter
Supplier Customer
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Notes: The ‘importer and exporter’ firms engage in import and export activities. The ‘importer only’ firms engage
only in importing but not exporting. The ‘exporter only’ firms engage only in exporting but not importing. The
domestic supplier (customer) firms are involved in neither importing nor exporting.
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4. Propagation of Foreign Trade Shocks

In this section, we investigate how different foreign trade-related shocks affect Turkish
firms directly and indirectly. In each subsection, we focus on the impact of a different shock
using the appropriate empirical methodology. We first focus on the impact of exchange rates in
subsection 4.1, then on input price shocks in subsection 4.2 using a difference-in-difference
setting. In subsection 4.3, we focus on the impact of foreign demand using a shift-share

instrument methodology.

We use gross profitability as the key variable measuring firm performance in the
empirical analysis. We focus on gross profitability for two reasons. From the micro perspective,
it reflects the impact of shocks on each firm’s sales and costs as it is obtained by subtracting
the cost of goods sold from net sales. Being equal to the amount remaining after deducting wage
payments (of labor directly involved in the production process) from the value added of the

firm, it is lower than its value added. Yet, it is likely to move closely with it over time.

From the macro perspective, gross profitability growth is closely related to GDP growth.
As GDP is equal to the sum of all value added across the economy, the growth rate of the gross
profitability of all firms is likely to be highly correlated with GDP growth. Figure A3 illustrates
this close association. The correlation between these two variables between 2010 and 2022 is

0.69.3

4.1 Exchange Rate Shocks
We begin the analysis of the propagation of external shocks in the Turkish economy by
examining the general effects of the exchange rate on firms via the following panel fixed effects

model.

3 The gross profitability variable obtained from the EIS database (Entrepreneur Information System) is defined
only for non-financial firms. The dataset does not have information on gross profitability in the public sector,
households, financial firms and unlimited firms. For these reasons, the total gross profitability used in this study
corresponds to only a fraction of GDP. As seen in Figure A4 in the Appendix, while the total gross profitability
obtained from the micro dataset was around 25 percent of the total value added in the entire economy in the
corresponding year, it reached 30 percent in recent years. Furthermore, the total gross profits obtained from the
EIS corresponds to approximately 90 percent of the operating surplus calculated by TURKSTAT. The difference
arises because fixed capital consumption is included in the gross operating surplus, and only wage expenses
directly involved in production are deducted from gross profitability. In contrast, all wage expenses are deducted
when calculating gross operating surplus.
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AL, = B, DIR;;” + B,DIRT? + B IND 7 + g INDJ™ ™™ + B IND™ P (3)

+ B INDLP P+ Xy i+ B, + 00+ 6y

The dependent variable (AIl) is the annual rate of change in gross profitability, defined
as the ratio of the firm’s gross profits to its net sales. The first two explanatory variables on the
RHS show the direct effects that firms are exposed to through imported input and exports of

products, respectively, and are calculated as follows:

DIR? =Import Intensity, * AREER,

DIR;;” =Export Intensity,, ,* AREER,

Import Intensity represents the share of a firm’s imports in its total costs, and Export
Intensity is the share of its exports in its total sales. AREER is the annual rate of change of the

PPI-based real effective exchange rate index (in percentage terms).*

The direct cost (demand) effect that the firm is exposed to due to the depreciation in the
exchange rate is calculated as the share of imports (exports) in the total cost (sales) in the
previous year multiplied by the real exchange rate depreciation in the relevant year. The cost of
production for a firm with high import intensity is expected to increase in the face of exchange
rate depreciation, resulting in a negative coefficient £,. Conversely, the revenues of firms with
high export intensity are expected to increase following real exchange rate depreciation, leading

to a positive coefficient 3,

The other four variables on the right side of the equation express indirect effects,

calculated as follows:

INDP B = z DIRE? *W, .,

INDDOWIZ Imp__ ZDIRImp *Vstt

IND Down Exp _ Z D[R EXp *VVIS;

4 The real exchange rate variable is defined such that an increase implies real depreciation.
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IND PP~ z DIR,P *W,,,,

Up, Exp
t

The indirect upstream export effect (/ND; ) measures the indirect impact of real

exchange rate depreciation on firm i through its exporting customers. It is obtained by
multiplying the export shock that each customer m of firm i is directly exposed to with their

respective shares in total sales of firm i in year ¢ (Wim). The coefficient f, is expected to be
positive (8 >0) as real exchange rate depreciation increases the profitability of the exporting

customers of firm i, who will then demand more domestic inputs, increasing the firm’s gross

profitability.

The downstream import effect (INthown’ fmp ) measures the indirect impact of real

exchange rate depreciation on firm i through its imported input suppliers. It is defined as the
real exchange rate shock that each supplier s of firm i is directly exposed to, multiplied by the

shares it receives from the total purchases of firm i in year 7 (W,s,,). This effect, indicated by 8,
is expected to be negative (8,<0), as suppliers will pass increased costs of imported inputs onto

their prices, reducing the gross profitability of firm i.

The downstream export effect (IND?town’ Exp ) measures the indirect impact of real

exchange rate depreciation on firm i through its domestic input suppliers, who are also
exporters. The variable is obtained by weighting the real exchange rate shock to which each
supplier of firm i is directly exposed by the shares they receive from firm i ’s purchases in year
t (Wis:). The real exchange rate depreciation will make export markets more attractive for these
producers, leading them to increase prices in domestic markets, reducing firm i’s gross

profitability (5,<0).

The upstream import effect (INDZP’ fmp

) captures the indirect impact of real exchange
rate depreciation on firm 7 through its customers that also use imported inputs. It is obtained by
weighting the direct exposure of each customer m of firm i to the real exchange rate shock by
its corresponding share in firm i’s year ¢ sales (Wi ). The cost of importing inputs increases
following the real exchange rate depreciation. As a result, firm i’s imported input-using
customers will likely substitute domestic inputs for imported inputs, increasing demand for the

firm’s products and its gross profitability (8,>0).
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In addition to the variables accounting for the direct and indirect impact of real exchange
rate depreciation, the estimation model is extended with firm, province-year, and year-sector
(at the NACE 4 level) fixed effects. X;,; denotes lagged values of total debt to assets, the
logarithm of employment, and cash and equivalents to total asset variables at the firm-year level
in order to control size, indebtedness, and liquidity. Standard errors are clustered at the firm
level. Table A1l in the Appendix shows no strong correlation between the calculated direct and

indirect effects of real exchange rate shocks.’

Table 4 reports the parameter estimates of Equation (3). While the gross profitability of
direct importing firms decreases in the face of real exchange rate depreciation, the profitability
of direct exporters increases (Column 1). Parameter estimates for the indirect effects show signs
and sizes consistent with expectations (Column 2-3) but more powerful in the 2018-2021 period
when the exchange rate depreciation is more apparent (Column 4). Following real exchange
rate depreciation, the profitability of firms whose customers tend to export is positively affected
(ﬁ3 > 0), while the profitability of firms whose suppliers tend to export is negatively affected

(B5 < 0). Similarly, the gross profitability of firms whose suppliers tend to import is negatively
affected, (8, < 0), while the profitability of firms whose customers tend to import is positively
affected (B, > 0). Acemoglu et al. (2016) suggest that supply-side shocks propagate

downstream while demand-side shocks propagate upstream. Our findings imply that exchange

rate changes have both supply-side and demand-side effects.

Column 5 shows how the results obtained differ depending on the scale. Large firms are
more profitable than other firms in all indirect impact channels. In other words, large firms are
less affected by adverse shocks than small firms and can increase their profits more following
positive shocks. This situation can be explained by the fact that large firms can better protect
themselves from exchange rate risks by hedging their foreign exchange positions, diversifying

their imported inputs, and wielding more bargaining power in trade relations.

Column 6 examines the effects of financial constraints using the index developed by
Karasoy-Can and Erdogan-Cosar (2023). The index is constructed using data from the
Investment Tendency Survey (ITS) of the CBRT, along with the firm-level balance sheet
information. The financial constraint index is obtained from the panel logit and pooled logit

regressions of firm-level financial constraint indicator variables from ITS on firm

® We assume that the exchange rate movements are given for a firm.
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Table 4: Direct and Indirect Effects of Exchange Rate Depreciation

A=Large A=Fin. Constr.

1) ) (©) (4) () (6)

DIR™P B) -0.014™ -0.013™ -0.014™ -0.061™  -0.037" -0.013"
(0.006) (0.006) (0.006) (0.012) (0.007) (0.006)

DIREP (ﬂz) 0.032™ 0.032™ 0.033™" 0.061™* 0.026™" 0.041™"
(0.006) (0.006) (0.006) (0.011) (0.006) (0.007)

INDUP. Exp (,53) 0.002 -0.004 0.033™ 0.001 0.043™
(0.008) (0.008) (0.013) (0.008) (0.009)

INDPown. Imp (54) -0.027  -0.022™  -0.040™  -0.025"" 0.016"
(0.008) (0.008) (0.015) (0.008) (0.009)

INDPown Exp (ﬂ5) -0.054™" -0.062™ -0.054™" -0.060™"
(0.016) (0.028) (0.016) (0.016)
INDUp-Imp (ﬁs) 0.015 0.037™ 0.015 0.013
(0.010) (0.017) (0.010) (0.010)

DIR™P * A 0.121™ -0.041
(0.013) (0.016)

DIR®? * A 0.067" -0.009
(0.013) (0.013)

INDUP-Exp % p\ 0.081™" -0.108™"
(0.019) (0.015)

INDPOwn. Imp % A 0.113" -0.115™
(0.018) (0.014)

Sample Period All years All years All years  2018-2021  All years All years

R? 0.16 0.16 0.16 0.30 0.16 0.15

Number of Observation 2,844,277 2,844,277 2,844,277 1,132,464 2,844,277 2,816,063

Notes: The dependent variable is the annual difference in gross profitability, which is the firm’s gross profit ratio
to its net sales. The large firm indicator takes the value of one if the firm is classified as large in the corresponding
year and zero otherwise. The financially constrained (Fin. Constr.) indicator takes the value of one if the firm’s
financial constraint index is above the sector median in the corresponding year and zero otherwise. Firm, province-
year, and sector-year fixed effects are included in all regressions. The firm-year control variables include lagged
values of total debt, liquidity, and employment. Standard errors are clustered at the firm level. Statistical

sokk ok

significance at the 1 percent, 5 percent, and 10 percent levels are denoted by ***, ** and *, respectively.

characteristics such as age, size, change in size, leverage, profitability, tangible assets, and
export share. Firms with a financial constraint index value higher than the sector-year median
are identified as financially constrained. These firms are more negatively affected by exchange

rate movements than others, benefiting less from positive shocks and suffering more from
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adverse shocks. In line with the literature, these findings suggest that firm size (Amiti et al.,
2023; Di Giovanni et al., 2024) and financial constraints (Demir et al., 2024a; Bigio and La’O,
2020) determine the degree of propagation through production networks.

Results obtained in Table 4 are robust to alternative sample choices and variable
specifications. Table A2 in the appendix presents the results. The estimation results with the
restricted manufacturing and trade sectors sample, carrying out more than 90 percent of direct
foreign trade, are presented in Column 1. Instead of the rate of change in the gross profitability
ratio, the dependent variable is redefined as the change in log gross profits in TRY (Column 2)
or the real gross profitability rate level (Column 3). Finally, we use the nominal exchange rate
depreciation to measure the exchange rate shock instead of the real exchange rate depreciation
(Column 4). The robustness estimation results in Table A2 support the findings obtained from

the basic model reported in Table 4.

So far, in this section, we have analyzed firms’ direct and first-order indirect reactions
to exchange rate movements. Next, in Equation (4), we specify an alternative model to examine
whether the centrality of the firm’s sector in foreign trade-related supply chains contributes to

firm performance:

All; =B, BWS-P? * AREER+ B,BW>-FO* AREER, + m+ 8 *p + €1, (4)

In Equation (4), the dependent variable (All; ;) is the annual change in gross profitability.
AREER; denotes the annual rate of real exchange rate depreciation. BWjIS-D 9 is the 3-digit

NACE sector-level measure of centrality, indicating how central the firm’s sector is in the
supply chains that start in sectors with high imported-input intensity and progress toward

sectors with high domestic sales:

BW/S-P0 = cm(i)=z Supply Chain g , (i)
LD

In Equation (4), IS indicates the sectors with high imported input intensity,® DO
indicates the sectors with a high domestic market share in their total sales. Supply Chain,(j)
refers to the supply chain from sector / to sector D passing through sector j. Accordingly, the

criterion indicates the number of supply chains that sector j is part of, originating from sectors

6 Sectors with a share of imports in total costs higher than the median of all 3-digit NACE sectors are described
as having high imported input intensity. Sectors with a share of exports in total sales lower than the median of all
3-digit NACE sectors are described as domestic-oriented sectors.
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with high imported input intensity and extending to sectors that predominantly serve the
domestic market. A high value of the centrality measure for a sector indicates that the sector is

involved in many supply chains moving from high imported input intensity sectors to high
domestic sales orientation sectors. Similarly, we define BWJ-DS-Eo as the number of supply

chains from high domestic supply (DS) sectors to high export orientation sectors (EO) passing

through sector j. The resulting variables were used in logarithmic form.

Table 5: Role of Centrality in Foreign Trade-Related Supply Chains

@ )
BW*-" * AREER -0.034™ -0.035"
(0.006) (0.006)
BWS-"* AREER 0.042" 0.044™
(0.007) (0.007)
Import intensity * AREER 0.001
(0.005)
Export intensity * AREER 0.026™"
(0.005)
R? 0.18 0.18
Number of Observations 3,077,443 3,077,443

Notes: The dependent variable is gross profitability. REER represents the real effective exchange rate. Firm,
province-year, and sector-year fixed effects are included in all regressions. Firm-year control variables include
lagged values of total debt, liquidity, and employment. Standard errors are clustered at the firm level. Statistical

skl ok

significance at the 1 percent, 5 percent, and 10 percent levels are denoted by ***, ** and ", respectively.

Table 5 shows the estimation results of the model specified in Equation (4). The model
also includes the firm-year control variables, province and year fixed effects, and 2-digit NACE
sector and year interaction terms. In the face of real currency depreciation, the profitability of
firms in sectors centrally located in supply chains from high imported-input intensity sectors to
high domestic sales orientation sectors decreases. On the other hand, the profitability of firms
in sectors that are in a central position in the supply chains, from sectors with a high rate of
domestic supply to sectors with a high rate of exports, increases (Column 1). Similar results are
obtained when firm-level imported input and export controls are included in the estimations

(Column 2).

The findings are consistent whether the exchange rate is defined as real or nominal, and
a different definition of gross profitability is used (in the form of realized logarithmic difference

rather than a ratio of sales). The findings in Table 5 show that, in addition to the direct and first-
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order indirect foreign trade links examined in this subsection, the position of a firm’s sector in

the supply chains is also crucial in explaining the variation in its gross profitability.

4.2 Input Shocks: Case of International Iron Ore and Crude Oil Price Fall

The use of imported inputs in the Turkish economy, especially in energy, is of great
importance to both exports and the continuity of production. Therefore, changes in imported
input prices and supply conditions are decisive for firms’ gross profitability and added value.
In this section, we analyze the impact of the simultaneous relaxation in iron ore and oil prices

in 2015 on firms’ profitability.

Figure 7 shows the simultaneous, sudden, unexpected and permanent decline in
international oil and iron ore prices at the end of 2014.” The price of Brent oil per barrel, which
was around 110 USD at the beginning of 2014, started to decline in the middle of this year for
various geopolitical reasons such as the increase in efficiency in the USA’s oil production,
Saudi Arabia’s increase in oil supply and falling oil demand and fell to 50 USD at the beginning
of 2015. While oil prices remained at these levels until 2018, they continued to hover around
60 USD, with a moderate increase. In the same period, there was a significant relaxation in
world iron ore prices, just like oil prices. This downward trend, in part due to a decrease in
Chinese demand, continued until 2017, and although it increased slightly from then onwards, it

remained well below pre-2015 levels.

Figure 7: Iron Ore and Crude Oil Prices
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Source: Federal Reserve Economic Data
Notes: Crude Oil is the price of crude oil in USD per barrel.

" The price of Turkish crude oil imports closely follows the international price of Brent oil.
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Both crude oil and iron ore are important input items in Tiirkiye’s foreign trade and
production. For that reason, the following models and their derivatives are estimated for the
years 2012-2017 using the difference-in-differences method to measure the direct and indirect
effects of the decrease in prices on the value added of firms and, therefore, on the country’s

gross domestic product.

Y;,=p,Post,* Direct®” + B , Post, *Direct™" + , Post, *Down?'+ B , Post, * Down[""

+ s Post * Direct®"* Direct™"+ B s Post, * Down?" * Down!" +u+0,+ €, (5)

In the model, Post is a variable that takes 1 for the years after 2014 and 0 otherwise.
Direct®" is a categorical variable that takes 1 for firms directly purchasing oil from crude oil

refineries (NACE code 1920) operating in Tiirkiye as of 2014 and 0 for other firms. Direct!™"

is the categorical variable that takes the value of 1 for firms in the iron and steel manufacturing

sector (with the NACE code 2410) and 0 for other firms. Down?" is a categorical variable that
takes the value of 1 for firms with at least one of the suppliers purchasing crude oil directly,
hence with Direct”" = 1, (without supplying crude oil directly) and 0 for other firms. Down/T"
is the categorical variable that takes the value of 1 for firms that are not in the iron and steel
manufacturing sector but have at least one supplier from the iron and steel manufacturing sector
and 0 for other firms. The model is expanded with firm and province-year fixed effects, and

standard errors clustered at the firm level are used.

Table 6 presents regression results. According to coefficient estimates, firms purchasing
oil directly from refineries increased their gross profitability by 1.1 percent following the
decline in crude oil prices in 2015. Iron and steel manufacturing firms increased their gross
profitability by 1.6 percent. While the downstream effect of the declining crude oil prices
increased gross profitability by 0.5 percent on average, the downstream effect of the declining

iron ore prices led to a 0.3 percent increase in profitability.

There were 343,979 firms for the period in which the analysis was carried out. Among
these, only 473 were in the iron and steel manufacturing industry, and 8,077 were direct
customers of iron and steel manufacturers. While 1,092 firms purchase oil input directly from
refineries, the number of firms purchasing inputs from these firms (indirect oil users) is 36,072.
It is possible to examine the shares of these firm groups in the total gross profitability produced

in Tiirkiye to give an idea of how shocks can indirectly have significant effects. While the share
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Table 6: Direct and Downstream Impacts of Input Price Shocks

1 (2) 3
Post * Direct;"" 0.016™* 0.015™ 0.015™
(0.005) (0.005) (0.006)
Post, * Direct{!! 0.011"** 0.011* 0.010""
(0.005) (0.005) (0.002)
Post, * Down/™" 0.005™ 0.007
(0.001) (0.002)
Post, * Down{! 0.004 0.004"*
(0.001) (0.001)
Post, * Direct"! * Direct™™ 0.008
(0.008)
Post, *+ Down{'! x Down!™" -0.003"
(0.002)
Post, * Direct"! * Direct!™" 0.013
(0.011)
R? 0.75 0.75 0.75
Number of Observations 1,217,197 1,217,197 1,217,197

Notes: The sample covers the years 2012-2016. Firm and province-year fixed effects are included in all regressions.
The dependent variable refers to the firm’s gross profitability ratio. Standard errors are clustered at the firm level.

soksk kok

Statistical significance at the 1 percent, 5 percent, and 10 percent levels are denoted by ***, ™ and ", respectively.

of direct iron and steel manufacturers in total gross profitability is 1.5% for all periods, the share
of indirect manufacturers is 15%. While the total share of gross profitability of firms using
crude oil is around 6%, the share of indirect crude oil users in total gross profitability reaches
50%. Therefore, indirect effects, which appear to be between one-third and one-half of the direct
effect, are important because they affect a much larger sample, meaning that a decrease in crude

oil prices can significantly affect the overall economy.®

The model gives similar results if different gross profitability definitions are used. It is
also important to note that crude oil price movements have income effects on crude oil
importing and exporting countries, which in turn would affect the exports and imports of

domestic firms (Culha et al., 2016). Finally, the decline in crude oil prices will reduce the cost

8 Table A3 shows that the results in Table 6 capture the direct and indirect effects of oil and iron price decreases
on firms’ gross profitability in the post-2014 period. The ‘Pre-’ dummy that captures the differences between
2012-2013 oil and iron prices from their respective values in 2014 is, in general, statistically not significant.
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of shipping and, hence, enable firms to start exporting to geographically distant countries. This,

in turn, will increase heterogeneity in firm profitability.

4.3 Export Demand Shocks
Income levels and overall import demand in Tirkiye’s export markets are important
determinants of Turkiye’s export performance. We measure the direct impact of changes in the

import demand of foreign countries using the shift-share instrumental variable below (see

Demir et al., 2024b):

AExpDem,;t: Z Almpc st *Sz’,c,s,t—l

Almp, is defined as the logarithmic difference in the total imports of country ¢ in

sector s in year ¢, excluding its imports from Tiirkiye. S; . ; ,.; is the share of the export of product
s to country ¢ by exporter firm i in year #-/ in its total sales in that particular year. This variable
aims to measure how much a Turkish exporter company is exposed to changes in import
demand in its export target country. Total imports from other countries, excluding Tiirkiye, were
calculated from the UN Comtrade dataset. The product information was classified according to
the 6-digit HS code, and imports of 10 million USD or less from a product group by a country

in the relevant year were neglected.

Next, we introduce an instrumental variable to capture the indirect upstream effects of

changes in the import demand in the export market, denoted as AEXpDemiUf . For its calculation,

we follow the methodology summarized in section 4.1. The indirect export demand shock
exposure of firm 7 in year ¢ is calculated as the sum of the exposure of its customers to the direct

import demand shock in year # (AExpDem ) weighted by the shares of these firms in the total

sales of company m as follows:

AExpDem{f =Z AExpDem,, * W;,,,
m

Equation (7) below is designed to gauge the direct and indirect effects of demand shocks
in export markets. The dependent variable is the annual rate of change in gross profitability.

Other details about the model are similar to the model estimated in section 4.1.
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AIL, = B,ExpDem, +f,ExpDem; + AY; .+ m + 0, *u +0,*0,+ &, (7)

The coefficient estimates obtained from Equation (7) are presented in Table 7. Column
1 shows that following an increase in demand in export markets, the gross profitability of
directly exporting firms increases. At the same time, no change takes place in the gross
profitability of firms indirectly exporting through their domestic customer firms. The results in
Column 2 show that the effect of demand changes in export markets on a firm’s gross
profitability varies with the firm size. In the face of increased demand in export markets, large
direct exporters and indirect-exporter firms (through their customer exporting firms) increase
their profitability. This finding aligns with recent evidence from Di Giovanni et al. (2024),

which shows that larger firms are more sensitive to foreign GDP growth.

Table 7: Direct and Indirect Effects of Export Demand Shocks

Export Demand -- All Export Demand -- EU Members

Countries
1) ) 3) (4)
ExpDem, 0.018™ 0.015" 0.025™ 0.018"
(0.007) (0.004) (0.011) (0.018)
ExpDem) -0.011 -0.017 0.022 0.011
(0.015) (0.016) (0.029) (0.029)
ExpDem, * Large 0.028™ 0.071™
(0.015) (0.025)
ExpDem * Large 0.148™ 0.283™
(0.042) (0.067)
R2 0.17 0.17 0.17 0.17
Number of Observations 3,533,536 3,533,536 3,533,536 3,533,536

Notes: Firm, province-year, and sector-year fixed effects are included in all regressions. Firm-year control
variables include lagged values of total debt, liquidity, and employment. Standard errors are clustered at the firm

skokk ko *

level. Statistical significance at the 1 percent, 5 percent, and 10 percent levels is denoted by =, = and °,
respectively.

Previous studies also show that Tiirkiye’s exports are more sensitive to income changes

in the EU. ExpDem, , variable was reconsidered in this context and recalculated by considering

only the demand shocks from the 27 EU member countries. The coefficient estimates reported
in Columns 3-4 indicate similar results, with a larger direct and indirect impact of increased
demand in export markets for large firms. Overall, our results show that foreign demand shocks
have indirect effects on firms’ gross profits in addition to wages (Dhyne et al., 2022; Demir et

al., 2024b).
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5. Conclusion

The share of foreign trade in Tiirkiye’s national income has steadily increased over the
last four decades thanks to the outward-oriented growth policies pursued after 1980. As Tiirkiye
has become more integrated into the global economy, Turkish importers and exporters have
increased their share in domestic trade and started to occupy a more central position in the
domestic supply chain. By 2022, only twenty percent of domestic trade was conducted by firms
that neither import nor export. This structural characteristic implies significant potential for the
propagation of foreign trade-related shocks within the national economy through the firms that

directly engage in foreign trade.

In this direction, we investigate how different foreign trade-related shocks, such as
abrupt changes in exchange rates, imported input prices, or foreign countries’ import demands,
propagate through the Turkish domestic supply chain. Our empirical findings provide evidence
that foreign trade-related shocks significantly affect the gross profitability of Turkish firms,
both directly and indirectly. The indirect network effects are not small. In the case of the oil and

iron import price shocks of 2015, they ranged between one-third to one-half of the direct effects.

Considering that gross profitability is a crucial determinant of changes in value-added
and, consequently, in GDP, the empirical results clearly indicate that foreign trade-related
shocks contribute to explaining the volatilities in Tiirkiye’s GDP growth. Our results also
underline that size and access to financing are key firm characteristics determining the spread

of foreign trade shocks across the domestic production network.

These findings highlight the importance of policies that ensure exchange rate stability,
reduce imported input dependence, and establish mechanisms to alleviate the effects of foreign
trade shocks on SMEs directly or indirectly involved in foreign trade. Strengthening access to

finance is also crucial for managing the impact of external shocks on GDP.

As a future research avenue, the methodological infrastructure and datasets used in this
study can be employed to estimate the effects of various other shocks, such as protectionist
policies in foreign trade (e.g., tariffs and quotas) or geopolitical tensions in neighboring
countries that are trade partners, on various outcomes, including value-added, employment,

fixed asset investment, imports, exports, and domestic sales.
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Appendix

Figure Al: Trade Openness in Tiirkiye (%)
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Notes: EM refers to emerging markets, including Argentina, Brazil, India, Indonesia, Mexico, Malaysia, and
Thailand. The US data for 2022 is not included in the relevant dataset. The EU includes 27 EU member countries.
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Figure A3: Gross Profit Growth and GDP Growth
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Notes: GDP growth represents the annual percentage change in real GDP, calculated using the chained volume
index. Real Gross Profitability Growth shows the annual percentage real growth of the variable, calculated at the
firm level (net sales minus cost of sales), aggregated over the years, and then deflated using the CPI.

Figure A4: Gross Profit and Value Added
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Table A1: Correlation Matrix of Direct and Indirect Exchange Rate Exposures

—_ N ~ @
- g N S S
2 N o ] IS8
S N A : :
g g & g
Q Q, N
% % 3 3 3 3
S S S S S S
DIR"™ (B,) 1.00
DIR™ (B,) 0.11 1.00
INDVP Exp ([33) 0.22 0.08 1.00
INDPo P (B ) 0.08 0.14 0.28 1.00
IND P (B ) 0.15 0.07 0.27 0.15 1.00
INDP"™ 5% (B,) 0.09 0.15 0.16 0.31 0.37 1.00
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Table A2: Direct and Indirect Effects of Exchange Rate Depreciation (Robustness)

Manufacturing and Real. Gross Gross Nominal

Trade PTOf” (Log Profitability Exchang.e Rate

Difference) Depreciation

D 2 3 (4)

DIR™ (B,) -0.006 -0.035" 0.026™" -0.043"
(0.006) (0.011) (0.005) (0.005)
DIR"™  (B,) 0.030™* 0.067"" 0.026™" 0.037""
(0.005) (0.009) (0.004) (0.005)
INDPE® - (B,) -0.001 -0.001 0.023"™* 0.033"™*
(0.007) (0.013) (0.006) (0.005)
INDPow P (B ) -0.022™ -0.057™ -0.003 0.011"
(0.008) (0.014) (0.007) (0.005)
INDP"™ 5P (B,) -0.032™" -0.090™" -0.023" -0.021"
(0.015) (0.026) (0.013) (0.010)
INDP P (B ) 0.015 0.009 0.033™ 0.031™"
(0.012) (0.017) (0.008) (0.006)
Number of Observations 1,658,112 2,844,277 2,844,277 2,844,277

Notes: The dependent variable is defined as the annual difference in gross profitability, which is the ratio of the
firm’s gross profit to its net sales. Firm, province-year, and sector-year fixed effects are included in all regressions.
Firm-year control variables include lagged values of total debt, liquidity, and employment. Standard errors are
clustered at the firm level. Statistical significance at the 1 percent, 5 percent, and 10 percent levels are denoted by
*E%k k¥ and *, respectively.
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Table A3: Direct and Downstream Impacts of Input Price Shocks (Event-study)

Post, * Direct]"™"

Post, * Direct{!

Post, * Down/™"

Oil

Post, * Down;

T
Pre, = Direct;"

Oil

Pre, * Direct;

Pre, * Down/™

Pre, + Down?!

Number of Observations

(1) 2
0.013" 0.013"
(0.006) (0.005)
0.009"" 0.009™"
(0.003) (0.005)

0.005™
(0.001)
0.002*
(0.001)
-0.006 -0.005
(0.006) (0.006)
-0.003 -0.004
(0.003) (0.003)
0.000
(0.001)
-0.002"*"
(0.001)
1,217,197 1,217,197

Notes: The sample covers the years 2012-2016. The differences compared to the year 2014 are shown. Pre refers
to the years 2012 and 2013, and post refers to 2015 and 2016. The dependent variable refers to the firm’s gross
profitability ratio. Standard errors are clustered at the firm level. Statistical significance at the 1 percent, 5 percent,

and 10 percent levels are denoted by

and *, respectively.
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