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The views expressed in this presentation are those of the authors and do not necessarily reflect the position of the Federal Reserve Bank of New York or the Federal Reserve System.
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Motivation



Growing interest in trade finance: World trade relative to world GDP collapsed by 20 percent in 2008/2009; debate about whether trade finance played a role Perceived trade finance gap - large programs by multinational development banks, e.g. IFC about $5 billion p.a. Basel III rules, risk weights on off-balance sheet items, consequences for trade finance business and international trade ⇒ structured, trade-finance based assets?
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Motivation II



International trade is risky and takes time Optimal payment contracts, Schmidt-Eisenlohr (2013) Cash-in-advance Open account Letter of credit Some evidence on cash-in-advance versus open account: Antras and Foley (2011), Hoefele et al. (2012), Demir and Javorcik (2014) Very little evidence on bank trade finance - letter of credit and similar guarantees - Glady and Potin (2011), Federico and del Prete (2012) No analysis of other bank trade finance products - documentary credit
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Motivation III This paper, focus on bank trade finance: letters of credit (LC) and documentary collections (DC): Perceived to be a large business, but hard to quantify Little reliable or comprehensive data ⇒ Surveys by IMF-BAFT, ICC High policy relevance: basically all development banks have trade finance programs, e.g. IFC $5 billion for LC confirmation Key questions: How large is bank trade finance? How does it vary across countries? What are the key factors? What is the difference between letters of credit and documentary collections? Do they behave differently?
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Literature



Relationships between finance and trade: Financial constraints and trade patterns: Beck (2003), Manova (2013) Financial shocks and trade: e.g. Amiti and Weinstein (2011), Paravasini et al. (2013) , Ahn (2013), Federico and del Prete (2012), Niepmann and Schmidt-Eisenlohr (2013) Payment form choice: Schmidt-Eisenlohr (2013), Antras and Foley (forthcoming), Hoefele et al. (2012), Demir and Javorcik (2014) Letters of Credit: Olsen (2013), Ahn (2010), Glady and Potin (2011)
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This Paper I



First data on U.S. bank trade finance from two unique sources (1) U.S. regulatory data: Long horizon, quarterly data: 1997-2012 By destination country and bank (2) SWIFT message data Distinguishes between documentary collections and letters of credit Long time horizon: number of messages sent Short time horizon: values of messages sent By destination country
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This Paper II



Quantify the size of U.S. bank trade finance General importance Changes over time Why do firms use letters of credit and documentary collections? Country risk Time to trade Transactions sizes



Niepmann, Schmidt-Eisenlohr (Fed, UIUC)



U.S. trade finance



7 / 52



Main Results I



Trade finance business: U.S. trade finance is large Letters of credit: 8.8 percent of U.S. exports Documentary collections: about 1.2 percent of U.S. exports Trade finance business highly concentrated: Top 5 banks hold more than 90 percent of claims Patterns I: Letter of credit use Increases in the time to trade (time to import and distance) Is hump-shaped in destination country rule of law - intermediate risk countries use LCs the most
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Main Results II



Patterns II: Documentary collections use Increases in the time to trade Is linearly increasing in destination country rule of law Patterns III: Relative importance of letters of credit to documentary credit declines in destination country rule of law Average transaction size: largest for LCs, intermediate for DCs, smallest for standerd (open account or cash in advance) trade transaction
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Implications Our results have implications for: Payment choice model Needs to be modified to generate hump-shape of LCs Endogenous letter of credit fee Introduce documentary collection Trade costs Increase in the time to trade (risk channel - additional to working capital channel) Transmission of financial shocks Should be heterogeneous across countries Main focus of Niepmann and Schmidt-Eisenlohr (2013)



Niepmann, Schmidt-Eisenlohr (Fed, UIUC)



U.S. trade finance



10 / 52



Data on Trade Finance
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U.S. regulatory Data



Data from FFIEC 009 Foreign Exposure Report Observed: trade finance claims tfbct of bank b in country c in quarter t Data reflect mostly letters of credit and similar bank guarantees in support of U.S. exports Example: U.S. bank confirms a letter of credit that is issued by a bank in Brazil and guarantees the payment X of a Brazilian importer ⇒ Trade finance claims of U.S. bank vis-a-vis Brazil increase by X Letter of credit duration average: 80 days ⇒ compare to quarterly trade data
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SWIFT Data



Captures 90 percent of transactions in the world Observed: LCs and DCs for U.S. exports by destination country and year Values for 2010 Q4 to 2012 Q4 Counts for 2003 Q1 to 2012 Q4 Messages from subsidiaries to headquarters within multinational banks are not captured by SWIFT
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Key Statistics
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Evolution of trade finance over time Trade Finance Claims
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Excludes observation for one bank from 1997 until 2002 whose peculiar business strategy affects numbers in the aggregate.
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Evolution of SWIFT messages over time SWIFT Traffic
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Trade finance intensity (TFI) of top trading partners SWIFT Values as Percentage of Exports by Top 20 US Export Destinations 40% 35%



MT400 (DC) MT700 (LC)



Ranked Left to Right by US Export Share



30% 25% 20% 15% 10% 5% 0%
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Top countries in terms of trade finance intensity (TFI) LC and DC Intensities for Top 10 Countries 100% 90%



Top countries in letter of credit intensity
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Top countries in terms of trade total trade finance use SWIFT Country Shares 25%



Top countries in use of documentary collections



Top countries in letter of credit use
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Concentration of the banking business



Distribution of claims and number of destinations in 2012 q2 90 Top 5, average balance sheet size $bil 1509,4 
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A Model of Payment Contract Choice
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Setup



One exporter matched with one importer Both are risk neutral Play a one shot game Choose between cash in advance, open account, documentary collections and letter of credit Agree on price and on quantity Firms can default ⇒ courts enforce contracts with probability λ or λ∗ Interest rates differ : 1 + r , 1 + r ∗
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Cash in Advance



Expected profits:   E ΠCIA = E



˜ λ R −K 1 + r∗



˜ = η + (1 − η)λ. with λ Importer pre-finances → destination interest rate r ∗ Exporter has to deliver ˜ → source delivery probability λ
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Open Account



Expected profits:   λ˜∗ E ΠOA = R −K E 1+r with λ˜∗ = η ∗ + (1 − η ∗ )λ∗ Exporter pre-finances → source interest rate r Importer has to pay → destination enforcement probability λ∗ and destination share of good importers η ∗
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Documentary Credit I  



2. Export goods 



Exporter 



Importer  1. Sales Contract



3. Submit  Documents 



5. Payment



8. Payment 
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7. Payment
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4. Send  Documents 
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Documentary Credit II



DC reduces risk of non-payment Increases the share of firms that do not try to cheat to η ∗ (1 + φDC ) New probability of payment: Λ(φDC ) = η ∗ (1 + φDC ) + (1 − η ∗ (1 + φDC ))λ∗ Requires paying fee to banks of f DC Expected profits:   Λ(φDC ) E ΠDC = R − F DC − K E 1+r
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Letter of Credit I



Contract



Execution



1. Contract



5. Shipment



2. Apply for letter of credit.



4. Authenticate letter of credit.



6. Submit documents. 9. Payment



7. Send documents.



8. Payment



3. Send letter of credit .
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Letter of Credit II



LC reduces risk of non-payment even more than DC ⇒ more screening, banks sometimes require cash deposits Increases the share of firms that do not try to cheat to η ∗ (1 + φLC ), with φLC > φDC New probability of payment: Λ(φLC ) = η ∗ (1 + φLC ) + (1 − η ∗ (1 + φLC ))λ∗
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Letter of Credit III



Providing a letter of credit implies: i) fixed monitoring cost: m ii) variable capital cost: (1 − Λ(φLC )) C LC Expected profits: ΠLC =



1 − (m/R)(1 + r ∗ ) R −K (1 + r )[2 − Λ(φLC )]



New feature: Profits decrease in destination country risk λ∗ (remember Λ(φLC ) = η ∗ (1 + φLC ) + (1 − η ∗ (1 + φLC ))λ∗ )
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Comparing profits against enforcement



Proposition 1 Expected profits from cash-in-advance, open account, documentary collection and letter of credit change in the destination country enforcement λ∗ in the following way:         ∂E ΠOA ∂E ΠDC ∂E ΠLC ∂E ΠCIA > > > =0 ∂λ∗ ∂λ∗ ∂λ∗ ∂λ∗
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Profits of payment types against destination enforcement 0.5 0.45



CIA OA LC DC



Profits
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Order of payment types against destination enforcement



Corollary 1 Suppose that each contract type C ∈ {CIA, OA, DC , LC } is used for some ¯∗ > λ ¯∗ > λ ¯ ∗ , such that: λ∗ ∈ [0, 1]. Then, there exist λ 3 2 1 ¯∗ (i) Cash-in-advance is used if λ∗ ≤ λ 1 ¯∗, λ ¯∗) (ii) Documentary credit is used if λ∗ ∈ (λ 1 2 ¯∗, λ ¯∗) (iii) Letter of credit is used if λ∗ ∈ [λ 2 3 ¯∗ (iv) Open account is used if λ∗ ≥ λ 3
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Hump shape I Proposition 2 Letters of credit and documentary collections have the highest relative profitability at intermediate values of λ∗ . 0.02



DC LC



Profitability advantage



0.018 0.016 0.014 0.012 0.01 0.008 0.006 0.004 0.002 0 0.3
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Hump shape II



Introduce a random multiplicative shock with mean one for each payment contract Simulate the model and show the shares of different payment contracts for different λ∗
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Hump shape III 0.7 CIA OA LC DC
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Payment forms and transaction sizes



LCs and DCs imply some fixed costs that are independent of transaction size with m > F DC This gives rise to increasing returns to scale. Show this in a graph where we vary total revenues R, keeping constant the ratio R/K = 1.5
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Payment forms and transaction sizes II



0.2 0.0



0.1



Share



0.3



0.4



CIA OA LC DC



0.5



1.0



1.5



2.0



2.5



3.0



Revenues Niepmann, Schmidt-Eisenlohr (Fed, UIUC)



U.S. trade finance



37 / 52



Country Heterogeneity I: Rule of Law
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Trade finance and rule of law



Main measure World Bank World Governance indicators: Rule of Law Results robust to using alternative measures
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Trade finance and rule of law (1) lntf 1.022*** (0.0439)



(2) lntf 1.039*** (0.0533)



(3) lntrafficLC 0.896*** (0.0609)



(4) lntrafficDC 0.896*** (0.0581)



(5) log(# SWIFTmct ) 0.877*** (0.0433)



log(distancec )



0.651*** (0.184)



0.414** (0.186)



0.710*** (0.171)



1.314*** (0.366)



0.943*** (0.178)



rule of lawct



-2.291*** (0.441)



6.967*** (2.284)



7.361*** (2.740)



12.49*** (3.598)



5.419*** (1.690)



-7.667*** (2.072)



-7.304*** (2.101)



-5.961** (2.696)



-5.613*** (1.289)



log(exportsct )



rule of law2 ct DC message dummymct



-3.455*** (0.433)



rule of lawct * DC dummymct



5.055*** (0.658)



rule of law2 ct * DC dummymct log(GDP per capct )



-0.745 (0.792)



-1.291 (0.780)



1.075 (0.963)



-0.434 (0.536)



log(GDP per capct )2



0.0425 (0.0520)



0.0556 (0.0481)



-0.0738 (0.0589)



0.00857 (0.0332)



fin. developmentct



0.00373 (0.141)



0.588*** (0.174)



0.0609 (0.215)



0.422*** (0.146)



Yes



Yes
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Hump shape III 0.7 CIA OA LC DC
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Share of letters of credit in bank intermediated trade (2) LC sharect -0.602*** (0.214)



(3) LC sharect -0.260 (0.639)



log(exportsct )



-0.00150 (0.0110)



-0.000749 (0.0111)



log(distancec )



-0.0278 (0.0470)



-0.0332 (0.0468)



log(GDP per capct )



0.0205 (0.139)



-0.0267 (0.166)



fin. developmentct



0.00470 (0.0323)



0.00555 (0.0323)



log(GDP per capct )2



-0.00386 (0.00909)



-0.000947 (0.0108)



rule of lawct



(1) LC sharect -0.848*** (0.0886)



rule of law2 ct Time FE Observations R-squared
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Country Heterogeneity II: Time to Trade
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Trade financing and trading time



Trading time increases the time that claims and guarantees appear in the statistics In the SWIFT data, this effect is absent ⇒ only risk increase in distance can matter Proxies for time: Distance Time to import (Doing Business Indicator) Volume of claims indicator of financing costs from longer trading time
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Trade financing and trading time II (1) log(claimsct ) 1.098*** (0.0607)



(2) log(claimsct ) 1.106*** (0.0630)



(3) log(# LCct ) 0.901*** (0.0643)



(4) log(# DCct ) 0.883*** (0.0635)



log(distancec )



0.748*** (0.199)



0.697*** (0.217)



0.703*** (0.182)



1.403*** (0.385)



rule of lawct



7.039*** (2.688)



8.132*** (2.772)



8.034*** (3.002)



9.636** (4.534)



rule of law2 ct



-6.504*** (2.092)



-8.147*** (2.433)



-7.962*** (2.285)



-4.781 (3.467)



time to importct



0.508** (0.240)



0.416 (0.254)



-0.308 (0.311)



-0.313 (0.293)



log(GDP per capct )



-0.0488 (0.124)



-1.329 (1.133)



-1.814* (0.944)



0.572 (1.192)



log(GDP per capct )2



0.0790 (0.0709)



0.0823 (0.0577)



-0.0426 (0.0715)



fin. developmentct



0.0417 (0.176)



0.439** (0.192)



0.140 (0.248)



Yes 636 0.704



Yes 767 0.677



Yes 551 0.705



log(exportsct )



Time FE Observations R-squared
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Distance and Risk



log(exportsct ) log(distancec )



(1) log(claimsct ) 1.012*** (0.0643)



(2) log(claimsct ) 1.034*** (0.0747)



(3) log(claimsct ) 1.011*** (0.0503)



(4) log(# LCct ) 0.959*** (0.0857)



(5) log(# LCct ) 0.756*** (0.0606)



(6) log(# LCct ) 0.920*** (0.0614)



-0.662 (0.649)



0.624** (0.257)



0.361 (0.282)



2.029*** (0.647)



0.213 (0.223)



0.818*** (0.213)



long dist. dummyc



-1.882 (1.157)



-3.777*** (1.243)



rule of lawct



10.89*** (3.344)



1.229 (2.475)



1.795 (2.394)



13.95*** (2.993)



-1.574 (2.487)



0.567 (3.202)



rule of law2 ct



-10.92*** (2.998)



-3.094 (1.927)



-3.176* (1.847)



-9.714*** (2.576)



-1.237 (2.126)



-0.637 (2.475)



dummyc * rule of lawct



9.275** (4.139)



12.80*** (4.190)



dummyc * rule of law2 ct



-8.600** (3.518)



-9.298*** (3.339)



log(GDP per capct ) Time FE Observations R-squared



-0.112 (0.140)



0.0481 (0.148)



-0.0230 (0.107)



-0.636*** (0.159)



0.280* (0.153)



-0.421*** (0.135)



Yes 652 0.709



Yes 649 0.711



Yes 1,301 0.703



Yes 650 0.695



Yes 555 0.747



Yes 1,205 0.682
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Transactions Sizes
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Average transaction sizes (2011/2012)



All exports/number of transactions: $ 42k Documentary credit value / numbers: $ 136k Letters of credit value / numbers: $ 656k
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Payment forms and transaction sizes (reminder)
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Conclusions Letters of credit about 8.8 percent of U.S. exports; DCs 1.2 percent of U.S. exports LC use is heterogeneous across countries: hump-shaped in rule of law DC use is linearly increasing in rule of law Findings fully consistent with an extended model of payment contract choice ⇒low use of LCs in riskiest countries may result from an optimal decision, not a supply constraint Policy relevant to understand heterogeneity because it affects trade costs transmission of financial shocks DCs are not good substitute for LCs. They behave more similar to open account and do not seem to be able to reduce risk a lot in countries with bad enforcement Fixed costs seem to be substantial for LCs ⇒ much higher average transaction value Niepmann, Schmidt-Eisenlohr (Fed, UIUC)
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Thank you for your attention and comments!
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