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Introduction

• FX debt of non-financial corporates (NFC) in EMs* is at historical 
highs.
• 18% of GDP, ~2.5 trillion USD in total
• 2019Q4→2020Q3: 15.2% → 18%**

• “Excessive” FX debt → Macro-financial stability concern (an old 
lesson since the East Asian crisis of the late 1990s)
• A sharp ER depreciation hit FX indebted corporates (“Balance Sheet Channel”)
• Higher bankruptcies, lower investment, lower sales 

• Previously: The focus was on FX indebted corporates in isolation.

• Our paper: FX indebted NFCs → significant adverse spillover effects 
on banks and other firms (using administrative micro-level data from 
Turkey).

2
* Source: IIF Global Debt Monitor. EM sample (16 countries): Argentina, Brazil, Chile, China, Colombia, Hungary, India, Indonesia, Malaysia, Mexico, Poland, Russian Federation, South 

Africa, Thailand, Turkey, Ukraine.

** Excluding China: 2019Q4→2020Q3: 15.8 → 18.8% (1.5 trillion USD)



Our paper: FX indebted firms as part of a large network

• Credit network channel
• Banks’ effort to match their FX liabilities 

with FX assets → credit risk

• → bank credit supply conditions →  
economy-wide effects

• Production network channel
• Firms do not operate in a vacuum.

• Firms working more with FX indebted 
customers (or suppliers) perform worse 
→ propagation

• The two channels matter 
independently and strongly, and 
also further amplify each other.

3* Source: IIF. EM sample (15 countries): Argentina, Brazil, Chile, China, Colombia, Hungary, India, Indonesia, Malaysia, Mexico, Poland, Russian Federation, South Africa, Thailand, Turkey, 

Ukraine.
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Empirical Strategy
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Turkey has a high

corporate FX debt-to-GDP ratio
Turkey’s 2018 currency crisis as a shock
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Background



• How important are banks for firms’ financing?
• Banks are the primary source of funding for firms.

• Very few firms have access to equity markets. Bond financing is limited.

• Other source of exposure to FX risk? 
• Banks’ hold FX risk primarily on the asset side (credit risk). 

• Banks’ open FX position is limited by regulation (up to 20% of equity) (BRSA: 1/31/2002,11/1/2006). 
Banks are also required to hold additional capital for having any remaining open FX position.

• Reserve requirements on banks’ shorter term non-core FX funding (CBRT: 1/3/2015; Fendoglu-
Gulsen (2020)). 

• Households?
• cannot borrow in FX (BRSA: 7/2009).
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Background



• Transaction-level Credit Registry (detailed loan terms at the bank-firm-loan-
type level)

• Production Network: VAT-based firm-to-firm sales registry

• Full financial statements, location, industry, and foreign ownership data 
for the universe of non-financial corporates

• ~250K firms, connected through banks (34) and supplier/customer 
relationships. 

• Sample Period: Dec’ 2017- Dec’2018. Placebo Period: Jan’ 2017 – June 
2017.

7

Databases
Rich administrative databases from Turkey



• Net open FX position of a firm

• Bank Exposure to Risky FX Borrowers:

• All measured ex-ante ( t-1 = Dec’ 2017).

8

Key Definitions
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Distribution of Firm NOPs
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For a given firm-currency, we compare change in volume, 

interest rate, maturity, and collateral coverage for Bank A 

vs B, from December 2017 (t-1) to December 2018 (t).

Question: Do firms with higher NOP induce tighter 

credit terms on other firms via credit network?

A

B

Identification: Credit Network Channel
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For a given firm-currency, we compare change in volume, 

interest rate, maturity, and collateral coverage for Bank A 

vs B, from December 2017 (t-1) to December 2018 (t).

Question: Do firms with higher NOP induce tighter 

credit terms on other firms via credit network?

A

B

Identification: Credit Network Channel

Key Identification Challenge: Banks with high 

vs. low exposure to high NOP firms may differ in

• demand for credit (due to ex-ante lending 

more vs less to shock-prone firms)

Also,  

• external funding stress

• lending certain types of loans that are 

presumably less demanded after the shock 

(e.g., FX loans)

Mechanism:

1. Are higher NOP firms more likely to default on 

a bank loan?

2. Bank A experiences lower capital adequacy 

and higher NPL? 

3. Further verification of the supply channel
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Question: Customers’ or suppliers’ NOPs create 

adverse spillover effects on firms they work 

with? 

Model:

• Outcome variables: Total Liabilities, Sales, Profits, 

Change in Fixed Capital, # of Employees.

Mechanism:

• Inter-firm trade (reflected through trade 

receivables/payables) 

Firm 1

Firm 2

Identification: Production Network Channel
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Empirical Results
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1- Credit Network Channel
Banks with higher exposure to FX indebted firms tighten their loan terms for an average firm in the economy, …

• For a given firm borrowing from multiple banks in the same currency in December 2017, 

• Banks with 1 std higher exposure to risky FX borrowers

• cut back its lending by 14.35% (economically large, given sample average of 33% drop)
• increase loan rate by 3.2% (economically about 50 bpts)
• shorten loan maturity by 7.7%

• increase collateral coverage ratio by 13%

• What is the mechanism? 

• Higher Firm Loan Defaults. Firms with higher NOP are more likely to default on bank loans.

• Deteriorated bank fundamentals. Banks with higher ex-ante exposure to risky FX borrowers 

experience higher NPL and lower capital adequacy.

• Is the tightening in loan terms a supply-side effect? 
• The contraction in supply is at least stronger than that of demand, given the increase in prices 

(interest rates). 
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1- Credit Network Channel
Mechanism (cont’d):

Within 4-digit 
industry x city

PROB. OF

DEFAULT ON A

BANK LOAN IN

THE

FOLLOWING 12 
MONTHS

Firms with higher NOP are more likely to default on a 

bank loan.

Banks with greater exposure to FX indebted firms 

experience higher NPLs

… controlling for 
firm size, leverage 
ratio, exports
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1- Credit Network Channel
Mechanism (cont’d):

Firms with higher NOP are more likely to default on a 

bank loan.

Banks with greater exposure to FX indebted firms 

experience higher NPLs
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• Once variables reflecting the mechanism are controlled for, key effects get significantly weaker.

1- Credit Network Channel
… driven primarily by supply side effects.

* Capital Adequacy Ratio: Tier 1 capital / total risk-weighted assets; NPL Ratio: Total Non-performing Loans (>90 days) / Total Loans
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Firm-level credit supply shocks (AW, 2018)          ≈ Firm-level w. aveg of bank exposure to risky FX borrowers

A

B

1 (cont’d)- Credit Network Channel has real consequences

• Firm-level credit supply shocks are largely due to banks’ ex-ante exposure to risky FX borrowers
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• Firms cannot compensate the binding reduction in bank credit supply.

• For investment: The indirect effect via the credit network channel is about 2/3s of the direct effect.

• For employment: No viable indirect effects. Mostly direct effects. 

1 (cont’d)- Credit Network Channel has real consequences

Notes: Average drop in investment: 16%; Average drop in employment: %2.4.
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1. Placebo: Credit network channel is much weaker if we take a period with much milder FX depreciation.

Further Discussion

Baseline

Placebo
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• Firms working with high NOP customers (and at lesser extent, suppliers) experience more adverse 

financial and real outcomes.

• Credit network channel and own NOP continues to matter.

2- Production Network Channel 
Your Customers’ (and Suppliers’) NOP matters !
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(Economic Impacts)

2- Production Network Channel 
Your Customers’ (and Suppliers’) NOP matters ! (cont’d)

• Firms working with high NOP customers (and at lesser extent, suppliers) experience more adverse 

financial and real outcomes.

• Credit network channel and own NOP continues to matter.
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• Consistent with findings above, firms working with high NOP customers (and at a lesser 

extent, high NOP suppliers) experience significantly lower inter-firm trade.

• Credit network channel → inter-firm trade.

(continued)

2- Production Network Channel 
Mechanism: Firm-to-Firm Trade
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• Banks are less willing to cut back lending to more-connected firms (even after firm controls)

3- Credit and Production Network Channels
Banks factoring in second-round effects?
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• The two channels seem to reinforce each other in most loan dimensions.

• Banks with higher exposure to risky FX borrowers reduce lending more for firms with high NOP 

customers or suppliers.

3- Credit and Production Network Channels
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• Non-financial corporate FX debt is a bigger source of vulnerability than previously assessed 

• It creates significant adverse spillover effects on banks and other firms via 

• credit network channel (firm → bank → firm)

• production network channel (firm → firm) 

• Such spillover effects seem sizeable (generally about more than half of the direct effect),
• For investment, 

• the effect of credit network channel is 2.3%, more than half of the direct effect (3.5%), while average drop in investment is %16.

• For employment,  

• The effect of working with high NOP customers is 0.32%, versus direct effect (0.49%), while average drop in employment is 2.4%.

• The two channels matter independently and strongly, and they also further amplify each 

other. 

• Theory (Externalities): Agents do not generally internalize such network externalities. Policies to 

make agents internalize such externalities could be welfare improving.

Conclusion
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APPENDIX
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• Balance sheet channel: Corporates with higher unhedged FX debt experience more 
adverse financial/real outcomes

• Dates back to at least late 1990s (East Asian Crisis)

• Early Literature: Cespedes et al. 2004; Cowan et al. 2006; Galindo et al., 2003; Chui et al., 2016.

• Recent Evidence: Kim et al., 2015; Kalemli-Ozcan et al., 2016; Hardy, 2018; Bruno and Shin, 2020.

• Our paper: Propagation of balance sheet channel through bank lending and domestic production 
networks.

• Propagation of bank supply shocks through production networks 

• Alfaro et al. 2019; Costello, 2019.

• Our paper: propagation of shocks to borrowers → banks and other firms (through financial or real 
linkages).

29
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For a given firm borrowing from multiple banks in the same 
currency, 

Banks with 1 std higher exposure to risky FX borrowers
- reduce supply of credit by 14.35% (economically large, 

given sample average of 33% drop)

1- Banks with higher exposure to FX indebted firms tighten 
their loan terms for an average firm in the economy
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For a given firm borrowing from multiple banks in the same 
currency, 

Banks with 1 std higher exposure to risky FX borrowers
- reduce supply of credit by 14.35%
- increase loan rate by 3.2% (confirming the supply channel, 

economically about 50 bpts)

1- Banks with higher exposure to FX indebted firms tighten 
their loan terms for an average firm in the economy
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For a given firm borrowing from multiple banks in the same 
currency, 

Banks with 1 std higher exposure to risky FX borrowers
- reduce supply of credit by 14.35%
- increase loan rate by 3.2% 
- shorten loan maturity by 7.7%
- tighten collateral requirements by 13%

1- Banks with higher exposure to FX indebted firms tighten 
their loan terms for an average firm in the economy
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Financial Linkages 
Mechanism II

• Banks with higher ex-ante exposure to risky FX borrowers experience 
→ higher NPL and lower capital adequacy
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Financial Linkages 
Real Effects

Identification: Firm-level
A

B
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… different industries or cities might be affected 
differently from the crisis

More exposed to 
risky FX borrowers



35

Financial Linkages 
Real Effects: 2. binding effects at the firm level.

• Can firms easily switch to less affected banks (banks with less exposure to high NOP firms)? 
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2. Firms easily switch to less affected banks (banks with less exposure to high NOP firms)? 

3. Do “stronger” firms (negative NOP, larger, more profitable, less leveraged) also experience tighter 

bank credit supply conditions?

• Yes, but milder effects compared to “weaker” firms.

4. How do foreign banks respond? 

• Weaker tightening in credit supply conditions (due to lower external funding stress?)

• Weaker drop in volume and weaker increase in loan rate, but lower maturity and higher collateral 

coverage (compared to domestic banks)

5. Are foreign firms less likely to default on a bank loan? (controlling for NOP and other firm controls)

• Yes.

• Potential channels?

6. Can well-capitalized banks better insulate their clients from the shock?

• Yes, weaker drop in credit supply (but higher collateral coverage)
7. Self-insurance (In Progress): Firms with higher FX liabilities may hold higher FX denominated 

deposits?

• Exploit a new dataset that comprises of over 2000 large firms (detailed info. on their FX deposits and 

hedging).

• The results are strongly robust.

Further Discussion 
If  time permits



37

• Consistent with findings above, firms working with high NOP customers (and at a lesser 

extent, high NOP suppliers) experience significantly lower inter-firm trade.

• Credit network channel → inter-firm trade.

(continued)

2- Production Network Channel 
Mechanism: Firm-to-Firm Trade
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Further Results: Foreign banks?

• One may expect less external funding stress.
• Weaker drop in volume and weaker increase in interest rate, but lower maturity and higher collateral coverage 

(compared to domestic banks)
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Further Results: Foreign firms?

Foreign firms are less likely to default on a loan.
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Further Results: Firm Heterogeneity

Healthy/Stronger firms also experience tightening in bank lending conditions (albeit milder compared to weaker firms).
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Further Results: Bank Heterogeneity

Given exposure to risky FX borrowers,
• well-capitalized banks can better insulate supply of credit to their clients (yet, higher collateral coverage)
• larger, more liquid banks cut back lending more. 
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Further Results: Foreign Currency Loans

• Milder drop in the supply of FX credit by high vs. low exposure banks (yet higher collateral and more likely to 
terminate).


