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A B S T R A C T

This study examines the impact of a sudden and remarkable credit expansion experienced in Türkiye during the
first half of 2022 on firm behavior by utilizing a novel dataset containing the universe of all incorporated firms in
Türkiye. The results of the combination of coarsened exact matching and difference-in-differences methodology
show that, amid the credit expansion coupled with the deterioration in expectations of inflation and depreciation
in local currency, the firms with higher credit usage tended to engage in alternative channels rather than un-
dertaking real economic activities in short term, such as pulling-forward imports and input demand and taking
position against local currency to gain financial profit more than those with less credit usage during the first half
of 2022. While SMEs with higher credit usage increased their imports, domestic input purchases, foreign cur-
rency purchases, and foreign currency-denominated debt settlement before maturity, large firms increased their
foreign currency purchases relative to their counterparts with less credit usage.

1. Introduction

While real sector firms can realize their short and long-term plans by
utilizing bank loans, they also contribute to the growth of a country by
supporting economic activity. In addition, channeling accessed loans
into new investments also affects the economy by increasing employ-
ment opportunities (Azariadis, 2018). However, in cases where the
corporate loans are not effectively allocated, a rapid credit expansion
may play a critical role in leading the economy to underperform and be
more vulnerable against external shocks by deteriorating price and
financial stability and causing macroeconomic imbalances (Alessi &
Detken, 2018; Hsieh & Klenow, 2009; Mendoza & Terrones, 2008).
Mendoza and Terrones (2008) show that excessive credit expansions in
developing countries generally do not lead to productivity gains, and

financial crises are mostly associated with excessive credit expansions.
Reis (2013) also reports that the European Union’s lending to relatively
inefficient firms in non-tradable sectors caused these firms to grow more
than productive firms operating in tradable sectors. Therefore, exam-
ining the channels of credit disbursements on a micro basis is vital to
evaluate the potential outputs of loan growth, especially for emerging
economies where bank loans are the main source of firms’ external
finance.

Türkiye, as a large emerging economy with a bank-dominated
financial system,1 provides a good laboratory to examine the firm-
level outputs of rapid credit growth. In 2022, Türkiye reached the
highest corporate loans to GDP ratio over the last decade (Fig. 1).2 This
significant rise in bank lending had been driven by Turkish lira (TL)-
denominated corporate loans in the first six months of 2022. Annualized
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1 According to the Financial Stability Board database, as of 2022, while banks’ financial assets to total financial assets ratio is 80% in Türkiye, the average ratio for
emerging countries is 60%. Moreover, as of 2022, bank loans account for 88.5% of the total financial debt of non-financial firms in Türkiye (CBRT Real Sector
Company Accounts Statistics).

2 We also implemented threshold methods in the literature that are employed to identify the credit booms (Gourinchas et al., 2001; Mendoza & Terrones, 2008).
According to the methodologies of both Gourinchas et al. (2001), and Mendoza and Terrones (2008), the year of 2022 stands out as the outlier period of credit
expansions in Türkiye over the period 2010–2022.
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13-week growth in TL-denominated corporate loans increased rapidly,
and reached 140 percent in May 2022 (Fig. 2).3 The acceleration in the
corporate loan growth rate had been slowed down in the second half of
2022 with the macroprudential measures such as additional reserve
requirements, maintenance of securities, and cap on TL-denominated
loan growth with the exception of targeted areas (SMEs, export, agri-
culture and investment loans), implemented by the Central Bank of the
Republic of Türkiye (CBRT) with the aim of stable development of loan
growth.4 Unlike the previous credit expansion periods, there was also a
considerable deterioration in the expectations of inflation and foreign
exchange (FX) rates during the first half of 2022. The expectations of the
1-year ahead inflation and the 1-year ahead USD/TL parity climbed up
by 77.2% and 33%, respectively.5 On the other hand, both ex-post and
ex-ante real commercial loan interest rates were negative during this
period. Considering the significantly cheaper access to credit with the
deterioration in expectations of inflation and depreciation in local

currency, and with the lack of arrangements that ensure the stable
development of loans, firms may direct the funds they accessed in this
period to alternative channels rather than undertaking economic ac-
tivity. Firms may take position against local currency-denominated as-
sets with the aim of hedging against currency movements and gaining
financial profit (CBRT, 2022b; Kaplan et al., 2006; Lall, 1997; Thomas,
1985; Yeyati, 2006). In a similar vein, firms may tend to reduce their
future costs and pull-forward their import and input demand before the
expected price changes materialize (CBRT, 2022c; Coibion et al., 2020),
and they may obtain new loans to pay down their existing loans if they
expect the cost of existing loans or the cost of rolling over the existing
loans will be higher in the future (Ropele et al., 2022). Thanks to our
novel and rich micro dataset,6 we are able to test these arguments and
analyze whether the loans accessed in the first six months of 2022 had
been channeled towards alternative channels such as pulling-forward
imports and input demand and taking position against the local cur-
rency to gain financial profit during the first half of 2022.

There is a growing literature that examines the impact of credit ex-
pansions on firms’ performance and behavior. The studies that focus on
the credit expansion driven by government-sponsored credit programs
in emerging economies mostly show that these programs have positive
impacts on firms’ performance, such as export revenues, employment,
and profitability (e.g., Akçiğit et al., 2021; Lopez-Acevedo & Tan, 2011;
Maffioli et al., 2017).7 On the other hand, the studies that focus on the
firm-level impact of stimulus and/or monetary policy driven credit ex-
pansions provide mixed evidence (Acharya et al., 2019; Bonomo et al.,
2015; Cai, 2021; Cong et al., 2019; Ferrando et al., 2019; Shen et al.,
2016).8 Contrary to the arguments that firms that benefited from the
relevant credit expansions reflected this credit usage in their employ-
ment and short-term investments (Cong et al., 2019; Ferrando et al.,
2019; Shen et al., 2016), there are significant evidence that firms that
benefited from the credit expansions do not channel these funds to un-
dertake real economic activity (Acharya et al., 2019; Bonomo et al.,
2015; Cai, 2021). While Cai (2021) finds that firms are more active in
financial asset purchases during the period of credit expansion, Acharya
et al. (2019) show that these firms channeled the funds they accessed to
increase their cash reserves, and they suggest that a targeted policy
framework could result in more positive real effects through an efficient
credit allocation.

Our contribution to the existing literature is twofold. First, unlike
most previous studies, we examine the impact of a sudden and
remarkable credit expansion on firms’ behavior with a representative
and unique dataset covering the universe of all incorporated firms in
Türkiye. Second, utilizing a novel dataset that contains confidential
loan-level credit registry data along with the confidential datasets of
firm-level foreign trade transactions, firm-to-firm level domestic trans-
actions, firm-level FX transactions, firm-level debt settlements, and firm-
level provisional income statements enables us to examine various
channels. To the best of our knowledge, our study is the first to analyze
the impact of a credit expansion on firm behavior by examining the set of
channels that are not previously analyzed at the firm level, e.g., net

Fig. 1. Corporate Loan to GDP in Türkiye. This figure shows the standardized
value of the ratio of inflation- and exchange rate-adjusted annual change in
outstanding corporate loans to the real GDP over the period 2010–2022. The
mean and standard deviations of the ratios over the period 2010–2022 are used
for standardization. Source: Authors’ calculations using data from the Banking
Regulation and Supervision Agency (BRSA) database.

Fig. 2. Corporate Loan Growth. This figure shows 13-week annualized per-
centage growth of TL denominated corporate loans in Türkiye based on the
authors’ own calculations using data from the BRSA database.

3 FX-denominated loans were in a downward trend during this period, and
exchange rate-adjusted total loan growth reached the level of 90 percent in
May. Since there is no rise in the FX-denominated loans of firms during the
relevant period, this study focuses on TL-denominated loans. We also analyze
whether the firms with similar levels of FX-denominated debt stock but higher
usage of TL-denominated loans in the relevant period tend to relatively increase
their FX-denominated debt settlement before maturity or not, using the stock
level of FX-denominated loans at the end of 2021 as a criterion in our matching
process. The details are discussed in Section 2 and Section 3.

4 With the implementation of these macroprudential measures, the acceler-
ation in loan growth, the deterioration in expectations of inflation and depre-
ciation in local currency had been curbed in the second half of 2022. For the
detailed information, see CBRT (2022a).

5 Source: “CBRT, Survey of Market Participants”.

6 The details of our dataset including the firm-level foreign currency trans-
actions over the 2021–2022 period are given in Section 2.

7 See Akçiğit et al. (2021) for evidence on firm-level short-term effects of the
Turkish credit guarantee program.

8 Acharya et al. (2019) and Ferrando et al. (2019) study the firm-level impact
of positive credit supply shock stemming from the European Central Bank’s
Outright Monetary Transactions (OMT) program, whereas Cong et al. (2019),
Shen et al. (2016), and Cai (2021) study the allocation and real effects of the
rise in credit supply driven by China’s credit expansion policies implemented
through lower bank reserve requirements and lower benchmark interest rates as
a part of China’s economic stimulus plan of 2009–2010. Bonomo et al. (2015)
investigate the firm-level effects of government-driven credit expansion, which
was implemented with the aim of countervailing the private credit crunch in
Brazil triggered by the Global Financial Crisis (GFC) in 2007/2008.
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foreign currency purchases and FX-denominated debt settlement.
To examine the impact of rapid credit expansion on firms’ behavior,

we first classify the firms that benefited relatively more from the credit
supply in the first six months of 2022 by comparing the total loan usage/
net sales ratio to the same period in 2021. Since the lending process is
not a random process, classifying firms only according to the total loan
usage/net sales may be exposed to a potential selection bias. The group
of firms that use relatively higher amount of credit may be concentrated
in a set of firms with specific characteristics or specific sectors, and this
set of firms may differ in terms of their behaviors compared to the firms
with relatively less amount of loan usage. To deal with this potential
selection bias and perform a valid comparison analysis, we establish a
control group using Coarsened Exact Matching (CEM) methodology.9

Thanks to our novel dataset, we match treatment and control group
firms based on an inclusive criteria set consisting of sector, firm-size
groups, net sales, exports, imports, and FX-denominated debt level at
the end of 2021. This enables us to find reliable and comparable control
firms, which is crucial for the quality of impact analysis (Haukoos &
Lewis, 2015). Then, we employ difference-in-differences (DID) meth-
odology on matched treatment and control groups to compare the be-
haviors of the firms that have similar characteristics before the credit
expansion period but differ in loan usage during the expansion period.

Our results reveal that, amid the credit expansion coupled with the
deterioration in expectations of inflation and depreciation in local cur-
rency, the firms with higher credit usage tended to engage in alternative
channels such as pulling-forward imports and input demand and taking
position against local currency to gain financial profit more than those
with less credit usage during the first half of 2022. The results show that
the firms that used significantly higher amounts of loans in the first half
of 2022 increased their import expenses, domestic input purchases, FX-
denominated debt settlement before maturity, and net foreign currency
purchases compared to the firms with less usage of credit (control group)
in the relevant period. On the other side, there is no statistically sig-
nificant difference in export performances between treatment and con-
trol groups.

We then re-estimate the models separately for the subsamples of
small and medium-sized enterprises (SMEs) and large firms. The results
show no significant difference in the export performances of SMEs. On
the other hand, large firms that used higher amounts of credit experi-
enced a relatively lower performance in their export revenues compared
to large firms with relatively less credit usage. The results reveal that
while SMEs in the treatment group relatively increased their imports,
domestic input purchases, FX-denominated debt settlement before
maturity, and net FX purchases, large firms with higher use of corporate
loans increased their net FX purchases relative to their counterparts with
less credit usage. These findings are in line with recent studies revealing
that firms with higher usage of credit during the period of credit ex-
pansions tend to increase their cash reserves or their financial asset
purchases rather than channel these additional funds to undertake real
economic activity, suggesting the importance of the policies that provide
a more positive real effects through an efficient credit allocation
(Acharya et al., 2019; Cai, 2021).10

The remainder of the paper is structured as follows. Section 2 de-
scribes the dataset we employed and explains our empirical setting.
Section 3 presents the estimation results and robustness tests on the
main findings. Lastly, Section 4 concludes the paper.

2. Data and methodology

We construct a unique and comprehensive dataset using various data
sources. Our main data source is the confidential Credit Registry of the
Banks Association of Türkiye, which is the loan-level data that contains
the universe of loan agreements between borrowers and banks over the
period 2009–2022. It includes detailed information on loan type, loan
amount, issuance date, currency denomination, etc. The Credit Registry
data is linked to the Provisional Income Statements database of all
incorporated firms in Türkiye collected by the Turkish Revenue
Administration,11 which allows us to obtain information on firm size,
sector, region, and net sales. Additionally, we use firm-level foreign
trade transactions data provided by the Ministry of Trade, firm-to-firm
level transactions data between domestic firms provided by the Minis-
try of Treasury and Finance, firm-level FX market transactions data, and
firm-level debt settlements data provided by CBRT to obtain information
on firm-level exports/import, domestic input purchases, FX-
denominated debt settlement, and net FX purchases, respectively. All
databases cover firm-level information over the 2009–2022 period with
the exception of firm-level FX market transactions and firm-level debt
settlements databases, which cover the 2021–2022 period. The firms
that are not obliged to report income statements or the firms that are
obliged to report income statements only under particular conditions are
excluded from our analyses due to data constraints. The final sample in
our analyses, which is constructed by combining all the micro databases
mentioned above, captures 81.8% of all TL-denominated corporate
loans granted in the period covered by our study.

In order to classify the firms that benefited relatively more from the
credit expansion in the first six months of 2022, treatment and control
groups were formed by comparing the total loan usage/net sales ratio to
the same period in 2021.12 In this way, we aim to analyze how the firms,
which increased their credit usage more than their net sales, utilized
these loans they accessed in the period of rapid credit expansion. Table 1
reports the growth rates of the variables included in this study.

The basic comparison reported in Table 1 suggests quite interesting
results. First of all, there may be different reasons for the increase or
decrease in the loan/sales ratio arising from developments in the use of
loans or net sales. For example, credit developments may be decisive
while changes in net sales may be similar in two groups, or while credit
developments are similar, differentiation in sales performances or a
combination of developments in the numerator and denominator may
play a fundamental role in the formation of the groups. The first two
columns of Table 1 show that the two groups are separated mainly due to
loan usage. The loan usage of firms that increased their loan/sales ratio
rose by more than five times, while the loan usage of firms whose loan/
sales ratio decreased only grew by 14 percent. On the other side, sales
growth in the relevant period seems to be quite close between the two
groups. In the first six months of 2022, it is also seen that there is no
significant difference in terms of domestic input purchases, imports, and
export performances between the firms whose credit/sales ratio
increased and firms whose credit/sales ratio decreased compared to the
same period of the previous year. On the other hand, firms using

9 We discuss the details of Coarsened Exact Matching (CEM) methodology in
Section 2.
10 Considering the prior findings in the literature suggesting that the effec-

tiveness of macroeconomic policies in curbing credit expansions is question-
able, macroprudential policies can offer a more targeted approach to smooth
credit cycles and prevent their adverse effects (Dell’Ariccia et al., 2012; Merino
et al., 2024). For the case of Türkiye, to curb the acceleration in loan growth
and improve credit allocation, CBRT conducted several macroprudential mea-
sures in 2022, such as imposing extra reserve requirements, maintenance of
securities, and cap on loan growth with the exception of SMEs, export, agri-
culture, and investment loans (CBRT, 2022a). However, the inferences about
the effectiveness of these policies should be based on data-driven analyses.
Since data comes with a time lag, we leave it for future research.

11 Since the dataset containing the information on financial statements comes
with a time lag, we use the most recent provisional income statement data for
the first six months of 2022 in our analyses.
12 Flow loans are used to measure TL-denominated corporate loan usage by

firms. We obtain similar results when we employ the net change in firms’
outstanding amount of loans instead of flow loans. The details are discussed in
Section 3.2.

İ. Yarba et al. Borsa Istanbul Review 24 (2024) 1137–1145 

1139 



relatively higher levels of credit tend to pay off their FX-denominated
debts before maturity and buy foreign currency.

However, the comparisons reported in Table 1 have the potential to
be misleading due to possible selection bias. The group of firms that use
relatively higher amount of credit may be concentrated in a set of firms
with specific characteristics or specific sectors, and this set of firms may
differ in terms of their behaviors compared to the firms with relatively
less amount of loan usage. To mitigate the possible selection bias and
endogeneity problems, the Coarsened Exact Matching (CEM) method
was used to match each firm in the treatment group with a firm from the
control group, which had very similar characteristics with its peer in the
treatment group at the beginning of 2022 but used a relatively lower
amount of loans.

In CEM, each variable selected as a matching criterion is coarsened
into groups, which are divided by author-chosen cut-off points for
groups within each matching criterion, and observations are categorized
under these groups for each matching criterion. Afterward, each unique
observation unit is classified and assigned to a “stratum” by bundling
their placements in these groups under each matching criterion.13

Lastly, each observation in the treatment group is attempted to match
with an observation that has an identical “stratum” in the control group,
and the observations whose stratum does not contain at least one treated
and one control unit are dropped from the sample (Blackwell et al.,
2009). For the matching procedure, it is important to consider the
trade-off between the balance of matched pairs and the number of
matched pairs. Fewer cut-off points (larger bins) generate fewer strata.
Fewer strata result in more varied observations in the same strata,
hence, higher imbalance within matched pairs (Blackwell et al., 2009).
On the other side, more cut-off points (narrower bins) reduce the
probability that treated observations have identical stratum with ob-
servations in the control group by constructing a higher number of
strata; thus, it may lead to a large drop in sample size after matching.
Thanks to our granular dataset, we are able to increase the number of
cut-off points and reduce the imbalance within the matched pairs
without losing a significant amount of unmatched treatment firms.14

The matching quality is of great importance for the validity of the
comparison analyses between treatment and control groups (Haukoos&
Lewis, 2015). In this regard, we conduct one-to-one matching based on
observable firm characteristics, including net sales, exports, imports,
and FX-denominated debt level (outstanding credit balance) at the end
of 2021 (before the treatment period). In each variable, we employ 10
groups.15 Additionally, two-digit sector code (NACE Rev.2), and
firm-size groups (micro, small, mid-sized, and large) are preserved in the

matching. We ended up with a 76% matching rate with 90,467 pairs.
Table 2 reports the balancing tests for the firms that increased their total
loan usage/net sales ratio (treatment group) and firms that decreased
their total loan usage/net sales ratio (control group). None of the
covariates appear to be unbalanced, and all these balancing tests
confirm the matching quality. We fail to reject the null hypothesis of
zero difference between means of the treatment and control firms for all
variables after matching. The percentage bias between the two groups
for all variables reduces significantly with a magnitude above 97
percent.

For further examination of the performance of our matching, we also
present the distribution of net sales for the treatment and control groups
in Fig. 3a and b. The left panel exhibits the distribution before the
matching, and the right panel exhibits the distribution after the
matching procedure. The distributions of treatment and control groups
visually emphasize the quality of our matching.16

After the matching conducted to deal with possible selection bias and
endogeneity problems, we utilize difference-in-differences (DID) meth-
odology to analyze the impact of the rapid credit expansion on firm
behavior. Econometric specification for the analysis is formed as fol-
lows:

Yit=α+βTreatmenti+θPostt+λ(Treatmenti xPostt)+ρj+(ψ s xϕt)+(γk xϕt)

+εi,t
(1)

In Equation (1), i represents firms, k represents regions, s represents each
sector in which the firm i operates, and t represents years. Yit represents
the dependent variables such as Net FX purchases, FX-denominated debt
dettlement, imports, domestic input purchases, exports, net sales, and
corporate loans. The Treatmenti dummy variable takes the value of 1 for
the firms that increase their level of credit usage more than their net
sales and 0 otherwise. The Postt dummy variable takes the value of 1 for
the first six months of 2022 and 0 otherwise. Our parameter of interest
showing the impact of high credit usage on firm behavior is the coeffi-
cient of the interaction variable, which is denoted by λ. ρj represents the
pair fixed effect for each group of the treatment and control firms.
Alternatively, firm fixed effects are included to control for any time-
invariant and unobservable firm characteristics. The details are dis-
cussed in Section 3.2. Moreover, sector x time (ψs x ϕt) and region x time
(γk x ϕt) fixed effects were included in the model in order to capture
time-varying sectoral and regional dynamics. Based on EUROSTAT
classifications, sectors and regions are defined at the 2-digit NACE Rev.2
and NUTS-3 levels, respectively.17 Lastly, εi,t represents the idiosyncratic
error term in our econometric specification.

Table 1
Comparison (Periods of first six months in 2022 and 2021, % change).

Panel A: Group of Firms Increasing Their Total Loan Usage/Net Sales Ratio

Net Sales Corporate Loans Exports Imports Domestic Input Purchases FX-Denominated Debt Settlement Net FX Purchases
120% 442% 128% 131% 77% 245% 773%
Panel B: Group of Firms Decreasing Their Total Loan Usage/Net Sales Ratio
Net Sales Corporate Loans Exports Imports Domestic Input Purchases FX-Denominated Debt Settlement Net FX Purchases
152% 14% 130% 131% 82% − 86% 151%

Net Sales refers to gross sales minus discounts and returns from sales; Corporate Loans refers to TL-denominated flow loans, Exports refers to gross export revenues;
Imports refers to import expenses; Domestic Input Purchases refers to the value of inputs purchased from the other firms located in Türkiye, FX-Denominated Debt
Settlements refers to the amount of FX-denominated bank credit paid off before maturity, and Net FX Purchases refers to the net value of firms’ foreign currency
purchases.

13 In CEM, a maximum level of imbalances can be assigned separately for each
variable selected as a matching criterion, and adjusting the maximum imbal-
ance on one variable never has any effect on the maximum imbalance specified
for any of the other variables.
14 See Iacus et al. (2012), Blackwell et al. (2009), and Yarba and Yassa (2022)

for further details about the methodology of CEM.
15 With the exceptions of net sales that is employed with 20 groups. This

differentiation in the number of groups is to improve the matching quality.

16 Distributions of other variables used as matching criteria also support the
matching quality (Fig. S1, available online).
17 NUTS-3 includes 81 sub-regions, each corresponding to a province in

Türkiye.
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3. Results

3.1. Empirical findings

The full sample results of our empirical model are reported in
Table 3. The results show that the firms that used significantly higher
amounts of loans in the first six months of 2022 relatively decreased
their net sales by 12.8% on average compared to the firms that used
relatively less amounts of credit in the same period (Column 1). On the
other hand, there is no statistically significant differentiation between
the export performances of treatment and control groups (Column 3).
The potential reason why the firms with remarkably higher credit usage
could not outperform the firms with less credit usage in export revenues
might be that these firms shift their focus to alternative channels. They
may utilize the funds they obtained to increase their import expenses
and domestic input purchases to augment their current inventories,
especially in case they expect a price rise on their imported goods and
inputs of their production in the future (CBRT, 2022c; Coibion et al.,
2020). Moreover, in cases where a depreciation of domestic currency is
expected in the near future, firms may tend to take position against

domestic currency, and direct their funds to purchase foreign currency
(FX) in the spot market and settle their FX-denominated debt before
maturity with the aim of hedging against currency movements and/or
gaining financial profit (CBRT, 2022b; Kaplan et al., 2006; Lall, 1997;
Thomas, 1985; Yeyati, 2006). Firms may also obtain new loans to pay
down their existing loans if they expect the cost of existing loans or the
cost of rolling over the existing loans will be higher in the future (Ropele
et al., 2022).18 In line with these arguments, the results show that the
firms that used relatively more credit increased their imports by 8%
(Column 4), their domestic input purchases by 15.7% (Column 5), and
their FX-denominated debt settlement before maturity by 0.6% (Column
6) compared to the control group. Additionally, these firms relatively
increased their net FX purchases by approximately 28 thousand USD on

Table 2
Descriptive statistics and balancing tests for treatment and matched control firms.

Variables # of Firms Mean T test

Treated Control Treated Control Percentage bias reduction t-statistics p-value

Net Sales Unmatched 119,659 102,828 14.40 14.08 97.86% − 35.64 0.00
Matched 90,467 90,467 14.18 14.18 − 0.80 0.42

Exports Unmatched 119,659 102,828 1.90 1.37 99.56% − 29.78 0.00
Matched 90,467 90,467 1.14 1.14 − 0.14 0.89

Imports Unmatched 119,659 102,828 1.62 1.23 99.92% − 23.64 0.00
Matched 90,467 90,467 0.96 0.96 0.02 0.98

FX-Denominated Debt Level Unmatched 119,659 102,828 0.47 0.31 99.60% − 20.38 0.00
Matched 90,467 90,467 0.18 0.18 − 0.11 0.91

NACE Rev.2 Sector Code Unmatched 119,463 102,575 44.39 44.78 100% 5.07 0.00
Matched 90,467 90,467 45.09 45.09 0.00 1.00

Firm Size Group Unmatched 119,463 102,575 1.80 1.75 100% − 17.23 0.00
Matched 90,467 90,467 1.71 1.71 0.00 1.00

NACE Rev.2 Sector Code represents firms’ two-digit sector code based on the economic activity classification released by EUROSTAT, and Firm Size Group takes the
value of 1, 2, 3, and 4 for micro-, small-, medium-sized, and large firms, respectively. Net Sales refers to gross sales minus discounts and returns from sales; Corporate
Loans refers to TL-denominated flow loans, Exports refers to gross export revenues; Imports refers to import expenses; Domestic Input Purchases refers to the value of
inputs purchased from the other firms located in Türkiye, and FX-Denominated Debt Level is the firm’ outstanding amount of FX-denominated credit balance at the end
of 2021 (before the treatment period). All variables are in logarithmic form with the exception of firm size groups and sector code. The “T-test” column contains the t-
statistics and p-values that show the statistical significance of mean differences between treatment and control groups before and after matching.

Fig. 3a. Distributions of net sales. (Before matching, %). Fig. 3b. Distributions of net sales (after matching, %).

18 Ropele et al. (2022) argue that the firms with higher inflation expectations
take on new loans to pay down existing loans to benefit from interest rate
savings because they anticipate that higher future inflation will be met with
higher future interest rates. In our case, the expected appreciation of foreign
currencies against TL might be another motivation for firms to settle their
existing FX-denominated loans before maturity.
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average (Column 7). While firms that used relatively higher amounts of
loans could not reflect this excess credit usage in their export perfor-
mance, they increased their imports, domestic input purchases,
FX-denominated debt settlement before maturity, and net FX purchases
compared to the firms that used relatively lower amounts of credit. The
findings are in support of the recent arguments in the literature that
firms with higher usage of credit during the period of credit expansions
tend to increase their cash reserves or their financial asset purchases
rather than channel these additional funds to undertake real economic
activity (Acharya et al., 2019; Cai, 2021). On the other hand, it is
noteworthy that, in response to deterioration in macroeconomic ex-
pectations, firms can be expected to postpone their current investments
and direct the funds they accessed to increase their inventories,
strengthen their balance sheet, increase their precautionary funds and
rebalance the composition of their liabilities with the aim of reducing
future costs, which may enable them to undertake investments in the
long term (Akçiğit et al., 2021; Coibion et al., 2020; Ropele et al., 2022).

To examine whether firm size matters, we separately repeat our
analysis for small and medium-sized enterprises (SMEs) and large
firms.19 Panel A and B of Table 4 present the regression results for SMEs
and large firms, respectively.

Panel A of Table 4 shows that SMEs with remarkably higher usage of
credit in the first half of 2022 have experienced a decline in their net
sales by 12.7%, compared to the SMEs that used relatively less amount
of credit in the same period (Column 1). On average, SMEs with rela-
tively higher usage of loans increased their imports by 8.1% (Column 4),
domestic input purchases by 15.9% (Column 5), FX-denominated debt
settlement by 0.6% (Column 6), and net FX purchases by around 8
thousand USD (Column 7) compared to the control group. However, we
do not obtain a statistically significant difference in export performances
between treatment and control groups of SMEs as in full sample results
(Column 3).

The results reported in Panel B of Table 4 reveal that large firms that
used relatively higher amounts of loans in the relevant period have
shown a remarkably lower performance in terms of net sales and export
revenues compared to large firms with less usage of loans. The negative
coefficients for large firms in Column 1 and Column 3 do not necessarily
imply that the large firms decreased their net sales and exports in this
period. Instead, considering the descriptive statistics reported in Table 1,
these negative coefficients indicate that large firms with higher credit
usage experienced relatively lower increases in their net sales and export
revenues by 13.7% and 26.6%, respectively (Column 1 and Column 3).
Results also show that large firms with higher credit usage increased
their net FX purchases by around 1.23 million USD more compared to

the large firms with less credit usage in the control group (Column 7).
When the domestic inflation rate is expected to rise or domestic currency
is expected to depreciate against foreign currencies, economic agents
may also take position against their domestic currency to optimize their
risk/return profile (Thomas, 1985; Yeyati, 2006). In these periods,
taking position against domestic currency-denominated assets may be
part of hedging activities or may be conducted with the aim of specu-
lation for financial profit (Lall, 1997). The relative increase in net FX
purchases coupled with lower export performance of large firms with
higher credit usage indicate that they tended to engage more aggres-
sively in taking position against local currency to optimize their
risk/return profile and to gain financial profit.

Briefly, our findings imply that while there is no statistically signif-
icant difference in export performances between treatment and control
groups of SMEs, it is noteworthy that the large firms with relatively
higher usage of credit experienced significantly lower export perfor-
mance compared to the large firms that used relatively less credit. On
the other hand, large firms with relatively higher usage of credit
increased their net FX purchases significantly more than those with less
usage of credit.

We next analyze whether our results differ between the subsamples
of exporters and non-exporters. Panel A and B of Table 5 show the
regression results for the sample of exporters and non-exporters,
respectively.

The results for the subsamples of exporters and non-exporters are
parallel with the full sample results in general. Table 5 shows that
exporter firms with higher usage of credit experienced a decline in their
net sales by 9% (Column 1). The most remarkable finding for the sample
of exporters is that exporter firms with higher usage of credit could not
significantly outperform the exporters with less usage of credit in terms
of their export performance in the relevant period (Column 3). Unlike
the results of the full sample and non-exporters sample, however, we
could not find a statistically significant result regarding the FX-
denominated debt settlement tendencies of exporter firms with higher
usage of credit (Column 6). On the other hand, differences in terms of
import expenditures and net FX purchases between the firms with higher
and lower usage credit are wider for the sample of exporter firms relative
to non-exporter firms. Exporter firms with higher usage of bank loans
increased their imports by 17.9% (Column 4), and their FX purchases
195 thousand USD more compared to exporters with less amount of
credit usage (Column 7), whereas these differences are estimated as
7.1% and 10 thousand USD for the sample of non-exporter firms (Panel B
of Table 5). On the other hand, we find that non-exporter firms with
higher loan usage relatively decreased their net sales by 13.1% (Column
1), increased their FX-denominated debt settlement by 0.4% (Column
6), and their domestic input purchases by 16.9% (Column 5) in line with
the full sample results.

The re-estimated results for the subsamples of manufacturing and
non-manufacturing firms are reported in Table 6. The results show no
statistically significant differences in terms of the export revenue and

Table 3
Regression results for the full sample.

Net Sales Corporate Loans Exports Imports Domestic Input Purchases FX-Denominated Debt
Settlement

Net FX Purchases

(1) (2) (3) (4) (5) (6) (7)
Treatment x Post − 0.128***

(0.005)
5.934***
(0.012)

0.000
(0.012)

0.080***
(0.011)

0.157***
(0.005)

0.006**
(0.003)

28.621***
(6.626)

Firm Pair FE Yes Yes Yes Yes Yes Yes Yes
Sector x Time FE Yes Yes Yes Yes Yes Yes Yes
Region x Time FE Yes Yes Yes Yes Yes Yes Yes
Observations 361,868 361,868 361,868 361,868 361,868 361,868 361,868
Adj. R2 0.77 0.63 0.75 0.74 0.82 0.60 0.59

This table reports the coefficient estimates of the regressions in Equation (1) for the full sample. The definitions of dependent variables are given in the note for Table 1.
Net FX Purchases is in thousand USD while rest of the dependent variables are in natural logarithm. Robust standard errors clustered at the firm level are reported in
parentheses. *, **, and *** indicate statistical significance at 10%, 5% and 1%, respectively.

19 Following the official SME definition of Small and Medium Enterprises
Development Organization of Türkiye (KOSGEB), a firm is classified as SME if
its number of employees is less than 250 employees and annual net sales do not
exceed 250 million Turkish lira and large otherwise.
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FX-denominated debt settlement for the sample of non-manufacturing
sectors and the import revenues for the sample of manufacturing
firms. On the other hand, relative differences in net FX purchases and
import expenses of firms with high and low credit usage in
manufacturing sector firms are wider than those in the non-
manufacturing sectors.

3.2. Additional robustness checks

To achieve further robustness of the results reported in Section 3.1,
we employ several additional tests.20 First, in order to test that the re-
sults are not driven by outliers, we winsorize the data to be at the 0.5%
and 1% quantiles in each tail and re-estimate our model. The results
obtained with the winsorized data are quite similar, suggesting that the
outliers in our sample are not a significant problem for the findings
discussed in Section 3.1 (Table S1 and Table S2, available online).

Moreover, we replace TL-denominated flow loans with the net
change in firms’ outstanding amount of bank loans to measure TL-
denominated loan usage during the relevant period and reconstruct
our treatment and control groups. When we repeat our analyses on these
alternative treatment and control groups, we obtain similar results to
those reported in Section 3.1 (Table S3, available online). We also use an
alternative measurement to examine firms’ tendencies to repay their FX-
denominated debt. We use the total payment of FX-denominated debt as
a dependent variable instead of the FX-denominated debt settlement
utilized in our estimations. Similar to our main findings, analyses con-
ducted with the dependent variable of the total payment of FX-
denominated debt also show that firms with higher use of bank loans
tend to reduce their FX-denominated debt stock relatively more than
their counterparts (Table S4, available online).

Following Brown and Earle (2017), we include the pair fixed effect
for each group of the treatment and control firms in our model estima-
tions. Alternatively, we repeat our analyses by replacing the pair fixed
effects in our main specification with firm fixed effects that enable us to
control for any time-invariant and unobservable firm characteristics. We
also apply cross-sectional analyses using the first differenced dependent

Table 4
SMEs vs. large firms.

Net Sales Corporate Loans Exports Imports Domestic Input Purchases FX-Denominated Debt Settlement Net FX Purchases

(1) (2) (3) (4) (5) (6) (7)
Panel A: SMEs
Treatment x Post − 0.127***

(0.05)
5.940***
(0.012)

0.004
(0.012)

0.081***
(0.011)

0.159***
(0.005)

0.006**
(0.003)

8.339***
(1.727)

Firm Pair FE Yes Yes Yes Yes Yes Yes Yes
Sector x Time FE Yes Yes Yes Yes Yes Yes Yes
Region x Time FE Yes Yes Yes Yes Yes Yes Yes
Observations 355,876 355,876 355,876 355,876 355,876 355,876 355,876
Adj. R2 0.76 0.62 0.74 0.73 0.82 0.56 0.4
Panel B: Large Firms
Treatment x Post − 0.137***

(0.02)
5.540***
(0.144)

− 0.266**
(0.122)

0.067
(0.125)

0.032
(0.03)

0.023
(0.096)

1232.608***
(408.336)

Firm Pair FE Yes Yes Yes Yes Yes Yes Yes
Sector x Time FE Yes Yes Yes Yes Yes Yes Yes
Region x Time FE Yes Yes Yes Yes Yes Yes Yes
Observations 5992 5992 5992 5992 5992 5992 5992
Adj. R2 0.82 0.56 0.84 0.83 0.85 0.71 0.61

This table reports the coefficient estimates of the regressions in Equation (1) for the SMEs and large firms. The definitions of dependent variables are given in the note
for Table 1. Net FX Purchases is in thousand USD while rest of the dependent variables are in natural logarithm. Robust standard errors clustered at the firm level are
reported in parentheses. *, **, and *** indicate statistical significance at 10%, 5% and 1%, respectively.

Table 5
Exporters vs. non-exporters.

Net Sales Corporate Loans Exports Imports Domestic Input Purchases FX-Denominated Debt
Settlement

Net FX Purchases

(1) (2) (3) (4) (5) (6) (7)
Panel A: Exporters
Treatment x Post 0.090***

(0.012)
5.695***
(0.042)

0.038
(0.075)

0.179***
(0.066)

0.055***
(0.013)

0.022
(0.024)

195.100***
(54.840)

Firm Pair FE Yes Yes Yes Yes Yes Yes Yes
Sector x Time FE Yes Yes Yes Yes Yes Yes Yes
Region x Time FE Yes Yes Yes Yes Yes Yes Yes
Observations 35.944 35.944 35.944 35.944 35.944 35.944 35.944
Adj. R2 0.81 0.62 0.54 0.76 0.83 0.7 0.62
Panel B: Non-Exporters
Treatment x Post 0.131***

(0.005)
5.960***
(0.013)

– 0.071***
(0.011)

0.169***
(0.006)

0.004**
(0.002)

10.284***
(4.241)

Firm Pair FE Yes Yes – Yes Yes Yes Yes
Sector x Time FE Yes Yes – Yes Yes Yes Yes
Region x Time FE Yes Yes – Yes Yes Yes Yes
Observations 325.924 325.924 – 325.924 325.924 325.924 325.924
Adj. R2 0.76 0.64 – 0.72 0.82 0.59 0.58

This table reports the coefficient estimates of the regressions in Equation (1) for the exporter and non-exporter firms. The definitions of dependent variables are given in
the note for Table 1. Net FX Purchases is in thousand USD while rest of the dependent variables are in natural logarithm. Robust standard errors clustered at the firm
level are reported in parentheses. *, **, and *** indicate statistical significance at 10%, 5% and 1%, respectively.

20 The results of robustness checks are shared in supplementary materials,
which are available online.
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variables regressed on the treatment variable and controlling sector x
province fixed effects as an alternative to our main estimations. The
results are qualitatively and quantitatively similar to those in Section 3.1
(Table S5 and Table S6, available online). We also test our findings by
extending the period covered in this study. For the dependent variables
that are not exposed to data constraints, we repeat our analyses by
extending the impact period until the end of 2022. The results are in line
with the findings reported in Section 3.1 (Table S7, available online).
Lastly, we include firm-level control variables, which we did not use as
matching criteria in CEM, in our regressions to test the robustness of our
results. This analysis also yields similar findings to the baseline results
(Table S8, available online).

4. Conclusion

In this study, we examine the impact of a sudden and remarkable
credit expansion experienced in Türkiye during the first half of 2022 on
firm behavior by using a unique and confidential dataset constructed
using various data sources covering the universe of all incorporated
firms in Türkiye.

Utilizing the combination of the CEM approach and difference-in-
differences methodology, we document that, amid the credit expan-
sion coupled with the deterioration in expectations of inflation and
depreciation in local currency, the firms with higher credit usage tended
to engage in alternative channels such as pulling-forward imports and
input demand and taking position against local currency to gain finan-
cial profit more than those with less credit usage during the first half of
2022. Results reveal that SMEs with higher credit usage increased their
imports, domestic input purchases, FX-denominated debt settlement
before maturity, and net FX purchases, while large firms that use more
loans tend to increase their net FX purchases more than those with lower
credit usage. Results also indicate a significantly lower export perfor-
mance for large firms that used higher amounts of credit relative to their
counterparts with relatively less usage of credit. On the other hand,
there is no significant difference in the export performances of SMEs.
These findings are in line with recent studies showing that firms with
higher usage of credit during the period of credit expansions tend to
increase their cash reserves or their financial asset purchases rather than
channel these additional funds to undertake real economic activity,
suggesting the importance of the policies that provide a more positive
real effects through an efficient credit allocation (Acharya et al., 2019;
Cai, 2021).

In this study, we discuss the firm-level effects of a sudden credit
growth in the short run. However, we also consider that it is critical to

examine firm-level impacts in the medium and long term, as well as the
risk factors and impacts that excessive credit growth and corporate
indebtedness may cause in terms of price stability and financial stability.
Since the data comes with a time lag, we aim to address these issues in
future studies once data constraints are eliminated.
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