A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Niepmann, Friederike; Schmidt-Eisenlohr, Tim

Working Paper

Banks in international trade finance: Evidence from the US

Staff Report, No. 633

Provided in Cooperation with:
Federal Reserve Bank of New York

Suggested Citation: Niepmann, Friederike; Schmidt-Eisenlohr, Tim (2013) : Banks in international
trade finance: Evidence from the US, Staff Report, No. 633, Federal Reserve Bank of New York, New

York, NY

This Version is available at:
https://hdl.handle.net/10419/93673

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/93673
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Federal Reserve Bank of New York
Staff Reports

Banks In International Trade Finance:
Evidence from the U.S.

Friederike Niepmann
Tim Schmidt-Eisenlohr

Staff Report No. 633
September 2013
Revised October 2013

This paper presents preliminary findings and is being distributed to economists
and other interested readers solely to stimulate discussion and elicit comments.
The views expressed in this paper are those of the authors and are not necessarily
reflective of views at the Federal Reserve Bank of New York or the Federal
Reserve System. Any errors or omissions are the responsibility of the authors.



Banks in International Trade Finance: Evidence from the U.S.
Friederike Niepmann and Tim Schmidt-Eisenlohr

Federal Reserve Bank of New York Staff Reports, no. 633
September 2013; revised October 2013

JEL classification: F21, F23, F34, G21

Abstract

Banks play a critical role in facilitating international trade by guaranteeing international payments
and thereby reducing the risk of trade transactions. This paper uses banking data from the United
States to document new empirical patterns regarding the use of letters of credit and similar bank
guarantees. The analysis shows that the volume of banks’ trade finance claims differs
substantially across destination countries. Controlling for exports, claims are hump-shaped in
country credit risk and increase with the time to import of a destination market. They also vary
systematically with global conditions, expanding when aggregate risk is higher and funding is
cheaper. The response to changes in these macro factors is not uniform. Trade finance claims
adjust the least in countries with intermediate levels of risk, which rely the most on letters of
credit to settle payments. We show that a modification of the standard model of payment contract
choice in international trade is needed to rationalize these empirical findings.
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1 Introduction

Banks play a critical role in international trade. While they provide pre-export and pre-
import loans to firms, financial intermediaries also facilitate the settlement of international
payments. They issue letters of credit and extend similar guarantees, which reduce the risk
that importers and exporters default on their obligations to deliver or to pay.! There is the
notion that letters of credit are relevant but who relies on these instruments, how large the

demand for letters of credit is and how demand varies over time is largely unexplored.

Answering these questions is of interest for several reasons. First, there is a growing
literature that studies empirically the link between finance and trade, but mostly in reduced

2 Letters of credit represent a key channel through which financial conditions could

form.
affect exports and imports. Second, there are several theoretical papers on payment contract
choice in international trade that predict when exporters use letters of credit.®> Yet these
theories have hardly been tested due to a lack of available data. Third, a detailed under-
standing of the business is central to policy makers as most development banks run large

trade finance programs and confirm letters of credit in emerging and developing countries.*

Based on a unique dataset collected by U.S. regulators, this paper investigates the use of
letters of credit in international trade, uncovering new empirical patterns. It is the first work
to analyze trade finance in the U.S. and to employ data that varies both over time and across
destination countries. This allows us to study implications of the payment contract choice
model developed in Schmidt-Eisenlohr (2013) that have not been considered. The analysis
shows that while the basic model can explain the observed response of bank trade finance to

global macroeconomic factors, it cannot rationalize important dimensions of heterogeneity

In a letter of credit, a bank acts as an intermediary. The bank ensures that the importer commits
to paying before the exporter produces and only pays the exporter if he documents that the goods were
produced and shipped. In this way, the risk that the importer or the exporter defaults on his obligation to
deliver or to pay is mitigated.

2See, for example, Beck (2002), Beck (2003), Amiti and Weinstein (2011), Paravisini et al. (2011), Manova
(forthcoming), and Schmidt-Eisenlohr (2013).

3See Schmidt-Eisenlohr (2013), Glady and Potin (2011), Ahn (2011) and Olsen (2013) for models that
predict when letters of credit are used. Other related theoretical papers are Antras and Foley (2011), Eck
et al. (2012), and Hoefele et al. (2012).

4For example, the International Finance Corporation (IFC), an entity of the World Bank Group, has a
large program to confirm letters of credit. See IFC (2012) for details.



across countries. We present a simple modification to the model that generates the patterns

in the data, thereby improving on existing theory.

The dataset used in this paper captures the trade finance activities of all large U.S. banks
with foreign counter-parties and primarily reflects confirmed letters of credit and similar bank
guarantees that facilitate U.S. export activity. The statistics presented in the beginning of
the paper reveal that bank trade finance is very relevant for the U.S. In the second quarter
of 2012, the total stock of trade finance claims held by U.S. banks amounted to 20 percent
of total U.S. exports. Almost all countries are covered: in the same quarter, trade finance
claims were spread over 138 different foreign countries. The trade finance business is highly
concentrated with the top 5 banks accounting for 92 percent of the business in 2012. We
also find that trade finance claims relative to exports increased during the financial crisis in

2008/2009.°

Beyond providing key statistics on the trade finance business of U.S. banks, this paper
documents several new relationships. (i) The volume of bank trade finance relative to exports
increases when global risk rises. To proxy for changes in global risk, we use the volatility
index (VIX), which measure the expected volatility of the U.S. stock market over the next
month and reflects risk attitudes of both U.S. and global investors. (ii) Bank trade finance
decreases when global interest rates rise. This holds when global funding conditions are

proxied by the 3-month London Interbank Rate (LIBOR) or by the Fed Funds Rate.

(iii) Banks’ trade finance claims increase with the time to trade. Trading time is captured
by three different measures across destination countries: distance, the time to import and
the share of goods shipped by vessel as opposed to shipments by air. All three variables
have a positive and significant effect on the volume of bank trade finance, which strongly
suggests that financing costs increase with the time to trade. (iv) Bank trade finance is
hump-shaped in country risk, that is, the trade finance claims of U.S. banks are largest in
countries with intermediate levels of default risk. (v) The response of bank trade finance to
changes in global conditions (in the VIX and the LIBOR) is heterogeneous across countries.

Bank trade finance responds the least in countries with intermediate levels of risk, which

5The overall picture that emerges is consistent with evidence from Italy documented in Del Prete and
Federico (2012).



rely most on banks to facilitate trade.

In addition to documenting these patterns at the aggregate level, we show that the
same factors that increase bank trade finance also trigger entry by banks into a destination
market and affect concentration. The larger U.S. exports to a country are and the longer
the time to trade is, the larger the number of banks that serve the destination market and
the less concentrated is the business. Similarly, in countries with intermediate levels of risk,
more banks are active that are, on average, smaller. This suggests that fixed costs play an

important role for banks in the supply of trade guarantees.

The empirical findings are consistent with a modified version of the trade finance model
in Schmidt-Eisenlohr (2013). In the model, firms have the choice between three different
payment forms. First, they can agree to trade on open account terms, in which case the
exporter produces first and the importer pays after receiving the goods. Second, they can
trade on cash-in-advance terms. Then the importer pays first and the exporter produces
after receiving the payment. Third, trading partners can use banks to facilitate trade. This
can be desirable because banks are able to reduce the risk that the importer or the exporter
defaults on her obligation.® In this case, the importer obtains a letter of credit from a local
bank for a fee, which is confirmed by a bank in the country of the exporter and guarantees
that the exporter is paid. The latter payment method is reflected in the bank data analyzed
in this paper.

The model predicts that trading partners choose among the three payment methods to
optimally trade off differences in financing costs and default probabilities between the two
countries. In contrast to Schmidt-Eisenlohr (2013), in which the letter-of-credit fee is fixed,
the fee, in this paper, consists of a fixed monitoring cost plus a variable cost related to
the expected loss of the confirming bank, which increases in the importer’s default prob-
ability. Without this modification, the hump-shaped relationship between the volume of
trade finance claims and credit risk and the heterogeneous responses to global conditions is
not predicted by the theory. With the adjustment, the model is able to explain all of the

empirical findings.

6See Olsen (2013) for a micro-foundation of why banks are able to reduce the risk of non-payment.



Consistent with the observation that trade finance claims expand relative to exports when
the VIX rises, the theory shows that the profitability of letters of credit increases when the
default risk increases proportionately in both the exporting and the importing country. The
theoretical result only needs the assumption that banks are sufficiently good at mitigating

risk.

An increase in global interest rates has the opposite effect. When interest rates increase
by the same amount in both countries, letters of credit become more expensive than the two
alternatives and are used less (in line with finding (ii)). This is because both the exporter

and the importer have to do some pre-financing under this payment form.

The empirical finding that the volume of banks’ trade finance claims is hump-shaped in
destination country risk is the third pattern that can be understood within the payment
contract choice model. In the modified model, the higher the risk is that the importer
defaults, the higher is the cost of a letter of credit. When trading partners trade on cash-
in-advance terms, the risk on the importer’s side is eliminated because the exporter only
produces after receiving the payment. With high levels of payment risk in the destination
country, cash-in-advance is therefore the preferred financing form. In contrast, if the risk in
the importing country is low, open account is optimal because it is not worthwhile for the
trading partners to incur the letter of credit fee. Letters of credit are thus most preferred at

intermediate levels of destination country payment risk.

Finally, we show that the model can also generate the observed heterogeneous response
to changes in global conditions. When almost all firms in countries with intermediate levels
of risk trade based on bank guarantees, while low and high risk countries use also one of
the other payment methods, changes in interest rates and risk lead to substantial payment
contract switching in low and high risk countries. Countries with intermediate risk show

hardly any response and the observed use of letters of credit is less elastic in those countries.

Policy interventions are often motivated by the perception that there is a lack of bank
trade finance. Our results suggest a nuanced view on the public provision of guarantees for
trade. On the one hand, we find that there is payment contract switching, that is, firms

choose between different payment forms depending on interest rates and risk conditions as



predicted by the model. Hence in some cases, low levels of bank trade finance might reflect
firms’ choices. On the other hand, the use of letters of credit is inelastic in destination
countries with intermediate levels of risk. Even when interest rates rise and global risk goes
down, trading partners do not switch to alternative financing forms. In these countries, a

limited supply of letters of credit may be harmful to trade.

Literature While the evidence on trade finance has increased in recent years, it is still very
limited and is mostly based on voluntary surveys of banks, which provide only an incomplete
picture.” In this paper, we analyze data on bank trade finance, which banks are required to

provide to U.S. regulators and which has not been studied before.

There are only few works that analyze information on the use of letters of credit and
bank trade finance in general. Glady and Potin (2011) provide a model of payment contract
choice and use SWIFT transactions data for the year 2006 to test it. This data contains
details on the number of letter-of-credit transactions between different countries but not on
the values of these transactions. The authors find that the use of letters of credit increases
in country risk. Their empirical results also suggest a hump-shaped relationship, a finding

which is, however, not predicted by their theory and not discussed by the authors.

In recent empirical work, Del Prete and Federico (2012) study the effect of financial
shocks on trade based on detailed information on bank trade finance in Italy. They observe
bank loans and guarantees separately for exports and imports, but, in contrast to this paper,
do not have information on the partner countries. Thus our work, unlike previous research,
exploits information on the value of trade finance by destination country. In addition, it
spans a much larger time period— 1997 until 2012— which allows us to study the behavior of

trade finance over the business cycle.

Without elaborating on differences across countries, Ahn (2013) investigates whether
financial shocks in 2008/2009 affected the use of letters of credit based on matched bank-

importer-exporter data from Columbia. Both Antras and Foley (2011) and Hoefele et al.

"See, in particular, surveys by the International Monetary Fund (IMF) and the International Chamber
of Commerce (ICC) in ICC (2009) and IMF (2009). Results from the first four IMF surveys have been
summarized by Asmundson et al. (2011). The ICC has started collecting more comprehensive data in its
so-called Trade Register, which is, however, not accessible to researchers. See ICC (2013).



(2012) use firm-level data to study how the choice between cash-in-advance and open account
is affected by country characteristics. However, they have no or only very limited information

on letter-of-credit transactions.

Entry into markets and the concentration of the trade finance business by destination
country, analyzed in section 3.2 of this paper, have not been studied before. The analysis
of entry links to work in Niepmann (2013) on the international activities of banks. As
in Niepmann (2013), we find evidence that fixed costs are highly relevant for banks when

entering foreign markets.

The role of time to trade was first studied empirically in Hummels and Schaur (forth-
coming). Schmidt-Eisenlohr (2013), Bourgeon et al. (2012), and Paravisini et al. (2011)
investigate how trading time affects the response of trade to changes in financial conditions.
This paper provides more direct evidence that financing costs indeed increase with the time

to trade.

By modifying Schmidt-Eisenlohr (2013) to match the data, this paper also contributes
to the theoretical literature on trade finance. Several other papers have studied the choice
between payment forms. Antras and Foley (2011) extend the model in Schmidt-Eisenlohr
(2013) to a dynamic setting. Glady and Potin (2011) introduce heterogeneous firms and
asymmetric information to the framework. Hoefele et al. (2012) derive new predictions on
the role of industry complexity. Ahn (2011) studies the effect of changes in aggregate default
risk on the ratio of exports over domestic sales. In his model, letters of credit reduce the
commitment problem of the importer to a lesser extent than in this paper. This leads to the
opposite prediction that, in a crisis, as both importer risk and bank risk rise, letters of credit
become relatively less attractive. None of the aforementioned papers derives predictions that

match the empirical patterns documented here.

The paper is structured as follows. Section 2 provides details on the data source and
aggregate statistics. Section 3 presents key patterns in the data. Section 4 discusses the
theoretical model and shows that it is consistent with the empirical findings. Section 5

concludes.



2 Data

2.1 Data source

Data on the trade finance claims of U.S. banks is from the Country Exposure Report (FFIEC
009). U.S. banks that have more than $30 million in total foreign assets are required to
file this report and, among other requirements, have to provide information on their trade
finance related claims against parties residing in foreign countries. Trade finance related
loans to firms with residency in the U.S. or bank guarantees that cover U.S. obligations are
not reported. The observed measure of trade finance thus represents only a fraction of the
overall trade finance activities of the U.S. banking sector but it captures the activities of all
large banks with foreign parties. Claims are reported on a consolidated basis, that is, they
also include the loans and guarantees extended by the foreign affiliates of U.S. banks. While
several different instruments are potentially reported, the data mainly reflects confirmed
letters of credit and similar bank guarantees that are used to finance trade transactions
between U.S. exporters and foreign importers. A detailed discussion of the data and the

reporting instructions are given in appendix B.

A letter of credit is an instrument to increase the reliability of payment in a trade trans-
action. It works as follows: An importer asks her bank to issue a letter of credit on her
behalf. This letter is then sent to the exporter. It guarantees that the issuing bank pays the
agreed contract value to the exporter if a set of conditions are fulfilled. These conditions
typically include delivering a collection of documents to the bank, e.g., shipping documents
that confirm the arrival of the goods in the destination country. However, there is still a
risk that the guaranteeing bank defaults on its obligation. To address this concern, there is
the option to ask a bank in the country of the exporter to confirm the letter of credit. The

confirming bank agrees to pay the exporter if the issuing bank defaults.

If a U.S. bank confirms a letter of credit of a foreign importer that, for example, resides
in Spain, then the bank has claims on a Spanish party that will be liquidated through the
proceeds of international trade. These claims are recorded in the financial exposure report

and are equivalent to the value of the goods that are exported from the U.S. to Spain.



Banks’ trade finance claims by destination country are available at a quarterly frequency
starting from 1997.% Quarterly trade data is from the IMF’s Directions of Trade Statistics.

Additional data sources are reported in the data appendix.

2.2 The trade finance business of U.S. banks

Bank trade finance in the aggregate The dataset captures a substantial amount of
trade finance in the U.S. Over the period from 1997 until the middle of 2012, the trade
finance claims of all reporting U.S. banks represent on average 14 percent of U.S. quarterly
exports in goods. Quarterly exports are a good basis for comparison because trade finance
is typically short term. Using data from international banks participating in the Trade
Register, ICC (2013) calculates that the average maturity of a confirmed letter of credit is

70 days, while the average maturity of an importer letter of credit is estimated to be 80 days.

In the last 15 years, there have been substantial changes in the trade finance business of
U.S. banks. As the solid line in Figure 1 shows, total trade finance claims were relatively flat
until 2006 at about $20-30 billion.? Since then bank trade finance has risen quite sharply
to reach more than $70 billion by 2012. Figure 1 also indicates how the ratio of bank trade
finance over exports, depicted by the dotted line, evolved between 1997 and 2012. We call
this measure the trade finance intensity. Over the observed period, it roughly followed a

u-shape reaching 20 percent in 2012.

In addition to these general patterns, three more specific features of the data stand out.
First, there was a peak in 1998 both in terms of volumes and trade finance intensity, at
the time of the Asian crisis. Second, in the recent 2008-2009 financial crisis bank trade

finance first increased and then declined steeply. Figure 2 zooms into the crisis period

8Until 2005, they are reported on an immediate borrower basis, that is, a claim is attributed to the country
were the contracting counter-party resides. From 2006 onwards, claims are given based on the location of
the ultimate guarantor of the claim (ultimate borrower basis). See http://www.fliec.gov/ for more details.
This reporting change does not appear to affect the value of banks’ trade finance claims in a systematic way.
Consequently, we use the entire time series without explicitly accounting for the change. Statisticians at the
Federal Reserve of New York, who are familiar with the reporting instructions, confirm that risk transfers,
which make values on the immediate borrower basis diverge from those on an ultimate borrower basis, are
less relevant for trade finance products.

9The aggregate numbers exclude observations for one bank that changed its trade finance business fun-
damentally in the reporting period.



displaying growth rates for trade finance claims and exports separately. There is a striking
divergence between trade finance growth and export growth in the forth quarter of 2007. In
this period, trade finance claims jumped by 42 percent while exports only increased by 7.2
percent. Starting from the third quarter in 2008, both trade finance and export growth rates
were negative for three consecutive periods. The biggest drop in trade finance and exports
occurred in the second quarter of 2009 with both indicators falling by roughly 18 percent.
The observed pattern is in line with the following interpretation. The initial increase in 2007
was driven by a higher demand for bank trade finance due to the riskier global environment.
However, when the major crisis hit in 2008, two effects came into play. Trade volumes
declined, reducing the demand for trade finance. In addition, the supply of trade finance
was lower because banks faced liquidity problems and contracted lending and guarantees.
These two effects dominated the demand generated by the increased risk and led to a decline
in overall trade finance claims. The pattern of trade finance during the crisis is consistent
with evidence from Italy in Del Prete and Federico (2012), who also find that bank trade

finance first increased and then decreased.

The final observation concerns the period after 2009. Since 2010, trade finance claims
have risen sharply. One factor that explains the recent growth in U.S. bank trade finance
and trade finance intensity is that firms have substituted away from European bank to U.S.
banks. In the aftermath of the recent crisis, several European banks exited the trade finance
business, especially in Asia, and banks from other countries took over.!® The low-interest
rate environment over the past years may also have contributed to the rise. As we will show,

bank trade finance generally expands when funding conditions ease.

Geographical distribution The trade finance activities of U.S. banks vary widely across
countries both in terms of the absolute values of trade finance claims and in the trade finance
intensities. The upper panel of figure 3 shows the top countries in terms of average absolute
values of trade finance claims from 2006 g1 until 2012 g2. Not surprisingly, several countries

that exhibit the highest trade finance claims are also top trading partners (see the middle

1Decomposing the increase shows that a larger part of the growth was indeed due to activities in Asia.
See http://wongchienmi.files.wordpress.com/2012/02/trade-finance-focus-cmw.pdf for a business report on
trade finance in Asia from May 2012.



panel) over the same period. China and Mexico, for example, are in the top 5 in terms of

both measures.

The lower graph of Figure 3 displays the 25 countries with the highest ratio of trade
finance claims to U.S. exports. The set of countries differs considerably from the one in the
top graph. Three factors apparently impact the trade finance intensity of a country: risk,
distance and offshore center status. While we conduct a detailed econometric analysis of the
different factors, the countries can be easily assigned to one or more of these characteristics.
High risk countries in the top 25 include, among others, Uzbekistan, Malawi and Zambia.
All countries in the list but Bermuda and Barbados are far away from the U.S.. Offshore
centers in the top 25 are Bermuda, Mauritius, Malidives, Macao and Barbados, indicated

with patterned bars in the graph.!!

Offshore centers are excluded from the analysis in section 3 because the data shows
that these countries attract large amounts of bank trade finance even in the absence of
corresponding trade flows.!? The share of trade finance claims in offshore centers in banks’
total claims amounted to 5 percent of total claims in 2012, down from around 9 percent in
2006. For comparison, the share of offshore exports in total U.S. exports was 3.4 percent in

2006 and 3.8 percent in 2012.13

Bank-level statistics How important is the trade finance business for banks? In the first
quarter of 2012, total trade finance claims corresponded to approximately one percent (0.72
percent) of the foreign assets, guarantees and unused commitments of all FFIEC reporting
banks (including those with zero trade finance claims). This figure masks that, for some

banks, the trade finance business is an important part of their foreign operations.

Table 1 shows statistics for banks with positive trade finance claims in the respective
quarter. In early 2006, the 21 active firms had claims of $1038 million on average. These

increased to an average of $3853 million in 2012 for the 19 remaining banks. The average

"The country with the highest trade finance intensity is Bermuda with a ratio of 3.85. Countries can have
trade finance intensities that are lager than 1 if trade transactions take more than three months or if some
of the trade finance activities are not related to U.S. exports with that country.

12We discuss the behavior of trade finance claims in offshore centers in more detail in appendix B.

13For a list of countries designated as offshore centers, see the data appendix.
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share of trade finance claims in total foreign assets, unused commitments and guarantees of
each bank decreased from 12.8 percent to 9.4 percent over the same period. On average,
trade finance claims as the share of each bank’s total balance sheet increased over the same

period.

Trade finance is a more concentrated business in comparison with the overall banking
industry. In the first quarter of 1997, the top 5 banks had a joint share of 66 percent in
total bank trade finance claims. Nine years later, this share had increased to 92 percent,
remaining stable until 2012.'* For comparison, the share of the top 5 banks in total bank
assets was 39 percent in 1997 ql, 73 percent in 2006 ql and 80 percent in 2012 ql based
on the sample of banks that reported positive trade finance activities in at least one quarter
over the sample period.' Del Prete and Federico (2012) report similar patterns for Italy
and find that the market for bank guarantees is more concentrated than the overall trade

finance business of banks.

Our data also allows us to analyze the country coverage over time. Altogether banks had
positive trade finance claims in 120 countries in the first quarter of 2006 compared to 138 in
the same quarter in 2012. Similarly, the average number of countries per bank increased over
this period. Banks held claims in an average of 26 destination countries in 2012, up from 22
countries in 2006. As for total claims, the distribution of destination countries across banks
is highly skewed. In 2012, 50 percent of banks were active in less than 10 countries. Only

around 20 percent of banks had trade finance with more than 35 countries.

14Real concentration could be lower because we do not observe the trade finance claims of banks that
fall below the reporting threshold. Let us suppose that all other commercial banks in the U.S. (additional
6158 banks in 2012 q1) had $30 million of foreign assets (the reporting threshold) and let us suppose that
9.4 percent of these assets were trade finance claims in 2012 q1 (the mean exposure of banks in the data).
Total trade finance claims would then be around $90 billion and the top 5 banks would have 72 percent of
the business. Thus even when taking a very conservative stance on the non-observed components of bank
business, the implied concentration of the business remains very high.

15The actual degree of concentration of the U.S. banking industry is lower. In these calculations several
large and many middle-sized U.S. banks are not included because they do not engage in trade finance.
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3 Empirical Patterns

In this section, we document several patterns that have not been shown before and that are
highly robust features of the data. (i) Banks’ trade finance claims vary systematically with
aggregate risk and global funding conditions. (ii) Bank trade finance increases in the time
to trade and (iii) is hump-shaped in the default risk of a destination. (iv) The response of
trade finance claims to changes in aggregate risk and interest rates depends on the risk of a

destination country. Countries with intermediate levels of risk adjust the least.

3.1 The effect of aggregate factors

Bank trade finance increases in global risk We start by analyzing the effect of changes
in global risk on bank trade finance. The Volatility Index, called VIX, measures expected
volatility on the U.S. stock market over the next 30 day period. Although it is based on
developments in the U.S., the index reflects conditions in global capital markets. It moves
up when the price for portfolio insurance increases, i.e. if aggregate uncertainty rises and
investors become more fearful. Figure 4 plots the ratio of aggregate U.S. trade finance to
U.S. exports and the VIX over time. The graph documents a clear positive relationship
between the two variables. While the VIX measures primarily uncertainty, it also moves
with global default risk.'® Therefore, in times when global default risk, uncertainty and risk

aversion are higher, a larger share of trade is backed by bank guarantees.

Changes in aggregate risk potentially affect both the demand side and the supply side.
A letter of credit is an instrument to mitigate risk. In times of higher default risk or higher
uncertainty, firms may find it more desirable to reduce the risk of a trade transaction and
hence use banks. At the same time, it is possible that banks also change their supply and
pricing of letters of credit. In particular, they could demand a higher fee for the same level

of risk when times get riskier as their cost of risk-adjusted capital might be higher. This

16The VIX is highly correlated with average country risk measured by the Economist Intelligence Unit’s
country risk index. The correlation coefficient between the log of the VIX and average credit risk is 30
percent. The VIX is our preferred measure of global risk because it is available at a longer horizon than the
EIU risk measure which starts in 2000 only. For a description of the EIU risk measure, see the next section.
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would generate a countervailing force which would limit the expansion of bank trade finance
in riskier times.!” Given that we find that the overall effect of aggregate risk on bank trade

finance is positive, we conclude that the demand effect dominates the supply effect.

Bank trade finance decreases in interest rates In a next step, we study the response
of bank trade finance to changes in aggregate funding conditions. Figure 5 shows the ratio
of trade finance to exports over time together with the 3-month LIBOR, the rate at which
banks borrow and lend to each other on the London interbank market. The LIBOR is highly
positively correlated with country-specific interbank lending rates and hence reflects global
funding conditions. The graph indicates that trade finance intensity and the LIBOR are
strongly negatively correlated. When global interest rates are higher, bank trade finance
is reduced. If funding is cheaper, bank trade finance expands relative to exports. The
explanation for why bank trade finance and global interest rates co-move contemporaneously
lies in the short-term nature of the business. Trade-related loans and guarantees can respond

more quickly than other balance sheet items that have, on average, longer maturities.

Table 2 confirms what figures 4 and 5 conveyed. It shows the results from OLS regressions
where the log of the trade finance claims, aggregated over all banks and countries, is regressed
on the VIX and the LIBOR, respectively, as well as additional controls (the log of aggregate
U.S. imports, exports, and U.S. GDP). As an alternative to the LIBOR, we use the 3-months
fed funds rate in column (4).'® Columns (1) to (4) exhibit highly significant coefficients on
interest rates and the volatility index. The effects are economically meaningful. An increase
in the VIX of one standard deviation from the mean increases trade finance claims by 4.8
percent. Equivalently, an increase in the LIBOR of one standard deviation from the mean
decreases trade finance claims by 10.7 percent. The regressions indicate robust macro-
economic relations. Controlling for exports, imports and U.S. GDP, aggregate trade finance

claims are higher if funding is cheaper and if global risk is higher.

17 According to IMF surveys summarized in Asmundson et al. (2011), banks, in fact, increased prices for
letters of credit over the period from 2007 until 2009.

18The sample period is 1998 to 2011. The year 1997 is excluded because of one bank the business strategy
of which has a significant impact in the aggregate. In all other regressions, we also include the year 1997
because time-fixed effects are able to mostly take care of this issue.
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3.2 Country-level determinants: time to trade and risk
3.2.1 Bank trade finance is larger the longer the time to trade

An important determinant of banks’ trade finance claims is the time to trade. If a U.S.
bank confirms a foreign letter of credit at time t, its trade finance claims increase by the
value of the obligation that is guaranteed in that period. The time of the underlying trade
transaction determines how long this guarantee remains on the bank’s books. Therefore, the
longer trade takes, the longer claims are recorded and the larger the observed stock variable
is.

Figure 6 presents preliminary evidence for a positive relationship between trade finance
claims and the time to trade proxied by distance. It plots the trade finance intensity (trade
finance over exports) of country ¢ against the log of its distance from the U.S. in the first
quarter of 2006. The figure clearly indicates that the trade finance claims of U.S. banks

relative to exports increase with the distance to the trading partner.

To test for this relationship formally, we run several OLS regressions. We regress the log
of trade finance claims in country ¢ at time ¢ on the log of exports as well as three different
proxies for the time to trade: distance from the U.S., the share of goods transported by vessel
(as compared to air) computed from product-level trade data with information on transport
modes, and a measure of the time goods need to enter the destination country available from
the Doing Business Indicators of the World Bank.!® The two latter proxies are available
for the years starting from 2006. As information on import times is only available at an
annual frequency, regressions are based on aggregated annual data. All regressions include
time-fixed effects. Standard errors are clustered at the destination country. Table 3 presents

the results.

The coefficient on exports is highly significant and close to 1 in columns (1) to (3). This
shows that banks’ trade finance claims strongly covary with U.S. exports. As expected,
the estimated coefficients on the three proxies for trading time are all positive and highly

significant. Controlling for the volume of trade, banks’ trade finance claims are larger, the

YTime to import was first used in Djankov et al. (2010).

14



further away the destination country, the bigger the share of goods shipped by vessel and

the longer the time needed to import goods.

IV approach The regressions reported in columns (1) to (3) of table 3 suffer from a
potential endogeneity problem. As trade finance and exports are likely to be determined by
unobserved common factors and there is a two-way relationship, the estimated coefficients
may be biased. In order to address this issue, the log of exports is instrumented by the
log of population. The size of the population is an excellent instrument because it is highly
correlated with exports. At the same time, population should affect the supply of bank trade

finance only through its effect on exports.

The IV regressions are shown in columns (4) to (9) of table 3. Columns (4), (6) and
(8) present the results of the first stage regression where the endogenous variable, the log
of exports, is regressed on the instrument, the log of population, and all other exogenous
variables. In all three regressions, the population coefficient is positive and significant at a
1 percent significance level. All proxies for trading time have a negative effect on exports as

one would expect. The R? is high, ranging between 35 and 68 percent.

The second stage results are shown in columns (5), (7) and (9). Compared to columns
(1) to (3), the results are qualitatively the same. The magnitudes of all coefficients increase
compared to the OLS specification, which suggests that the estimates are biased downward
when endogeneity is not accounted for. Due to the IV approach, it is now possible to interpret
the export coefficient as the elasticity of trade finance claims with respect to exports. The
estimate of 1.1 displayed in column (5) indicates that a 10 percent increase in exports,
increases the annual trade finance claims of banks by 11 percent. The estimates are very
similar when regressions are run on bank-level data and time- and bank-fixed effects are

controlled for.

The results in this section show that banks’ trade finance claims increase in the time
to trade. This finding has implications for the relationship between trading time and trade
finance costs. The time a trade finance claim remains on the books of a bank should deter-

mine the fee that a bank charges for the extended guarantee. The longer a bank guarantees
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the obligation of a trading party, the higher the bank’s opportunity costs and the higher
the price that the bank charges. Thus there should be a direct link between time and costs.
In this regard, we provide more direct evidence than previous research on the relationship
between trading time and trade finance costs. Due to a lack of data, other works have been
limited to showing that the effect of interest rates on trade depends on the distance between

the trading partners.?’

3.2.2 Bank trade finance is hump-shaped in destination country risk

Another key determinant of bank trade finance is country risk. In order to proxy destination
country risk, we use the country risk index provided by the Economist Intelligence Unit
(EIU), which is available for the period from 2000 to 2011. The higher the index, the higher
the default risk. To test for the effect of risk on trade finance, the following equation is

estimated:

log(tfe) = piloglexpe) + Balog(GD Ppey) + Pslog(distance) + (1)

+  Byriske + B (m’skct)z + oy + (ac) + €q

The log of trade finance claims is regressed on the log of exports, the log of distance as
well as risk and risk squared. To account for other factors that might be correlated with
risk and affect bank trade finance, the log of nominal GDP per capita is also included as

a control variable.?!

Regressions are again run on annual data, aggregated over all banks
and summed over four quarters. OLS regression results are reported in table 4. All columns

include time-fixed effects. Column (2) and (4) also control for country-fixed effects.

Columns (1) and (2) of table 4 include the variable risk but exclude risk squared. The
coefficient on risk is positive in column (2) at a 10 percent significance level. It implies that

banks’ trade finance claims are larger, the larger the credit risk in the destination country.

20Schmidt-Eisenlohr (2013) introduces an interaction between distance and net interest rate margins into
a standard gravity estimation. He finds that the longer the distance between trading partners, the larger
the negative impact of financing costs on trade. This result has been confirmed with French firm level data
by Bourgeon et al. (2012).

21Results become stronger if GDP per capita is left out as this variable is highly correlated with country
risk.
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In column (3), risk squared is also included as a regressor. Now, both coefficients related
to risk and risk squared are significant. The coefficient on risk squared is negative and the
coefficient on risk is positive, suggesting a hump-shaped relationship between bank trade
finance and country risk. In other words, bank trade finance, controlling for exports, is
highest in countries with intermediate levels of default risk. In column (4), which includes
country-fixed effects, the coefficient on risk squared has the correct sign but is not significant.
When correcting for endogeneity via IV, as discussed in the next paragraph, the significance

levels increase substantially.

IV results are presented in table 5. Odd-numbered columns show the coefficients from first
stage regressions. The log of population has a high predictive power for exports in all four
first stage regressions, and the R? is large, which indicates that we have a good instrument
at hand. Even-numbered columns in table 5 show the second stage results. Compared to the
OLS regressions in table 4, the results now clearly suggest a non-linear relationship between
risk and bank trade finance. The coefficients on risk and risk squared are highly significant
in the specification that both exclude (column (6)) and include (column (8)) country-fixed

effects.

Figure 7 shows the predicted level of the log of trade finance as a function of country risk.
According to the estimates in column (4) of table 4, the peak of the hump is reached at a
value of 62.75, which corresponds to the risk levels of Kenya in 2007 and of Pakistan in 2009,
for example. The hump-shaped relationship between trade finance claims and country risk
is economically relevant. Based on the same estimates, if Brazil (risk index of 39 in 2012)
became as risky as Tunisia (risk index of 61.5 in 2012), U.S. bank trade finance claims would
increase by approximately 39 percent. If Tunisia had the same credit risk as Jamaica (risk
index of 71 in 2012), trade finance claims in Tunisia would decline by 5 percent. We will
argue in section 3.3 that the curvature of the hump depends on aggregate risk and interest
rate conditions. So differences in trade finance claims between countries with different risk

levels are even more pronounced when global risk is low and when interest rates are high.

Results do not change when the log of imports is included in the above OLS regressions.

They also hold when regressions are run at the bank-level and include bank-, time- and
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country-fixed effects. Section 3.4 discusses several other robustness checks in more detail.
Altogether, we find strong evidence that bank trade finance is hump-shaped in destination

country default risk.

3.2.3 Exports, time to trade and country risk as triggers of entry

So far, we have documented that bank trade finance is larger in countries with a larger
export market, longer transaction times and intermediate levels of country risk. In this
section, we investigate whether the same factors that determine bank trade finance in the
aggregate, also trigger entry by banks into markets and systematically affect concentration

at the country-level.

Three different measures of entry are considered that address different moments of the
within-country bank distribution: the number of banks active in a given country, the size of
the smallest bank active in a given market, and the share of the largest three trade finance
providers in total trade finance. The first measure corresponds to the extensive margin and
captures competition. The second variable allows us to analyze whether there is a pecking
order, i.e., whether there is a systematic relationship between bank characteristics, such as
bank size, and entry. The size of bank b is measured by the total trade finance claims of
bank b in country ¢ at time ¢ — 1. The third measure is a direct measure of concentration.
For each country, we compute the share of the three banks with the largest trade finance
claims in total claims. If small banks that enter a market are able to attract a significant

market share, then the share of the top 3 banks should be low.

The three different variables are regressed on country observables that affect the aggregate
volume of bank trade finance as we have shown: time to trade, risk and exports. In addition,
nominal GDP per capita is included in the regressions to control for other factors that may

affect entry. Specifically, the regressions take the following form:

Yer = P log exportsy + P2 log(GDPpcy) + P log dist, + (2)

+Bysea share + Bsriske + Bs(riskey)” + ay + €q,
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where y. stands either for the number of banks, the minimum bank size or the share of
the top 3 banks. We report results from OLS regressions based on quarterly data. In
addition, estimates from OLS and IV regressions on aggregated annual data are presented.

All regressions include time-fixed effects. Standard errors are clustered at the country level.

Number of banks Columns (1) to (3) of table 6 show regression results where the de-
pendent variable is the log of the number of banks active in each market. The positive and
significant coefficient on exports in column (1) suggests that, as expected, the number of
banks that have positive trade finance claims in a given market increases with the exports

that the country receives from the U.S..

Two proxies of the time to trade, distance and the share of goods shipped by sea, are
included in the regressions. Both variables should have a positive effect on the number of
active banks. Distance, however, also affects the fixed costs that firms face when operating in
a foreign market. The further away a country, the less familiar U.S. banks may be with the
business environment and the more costly it may be to acquire information.?? Thus distance
has potentially two countervailing effects on profitability. The estimated distance coefficient
displayed in column (1) is positive but insignificant suggesting that both described forces are
at play. In contrast, the share of goods shipped by sea has a positive and significant effect

on the number of banks, consistent with the previous findings.?

The third factor that affects market size is risk. As shown, the market for bank trade
finance is largest for intermediate levels of risk. In line with these findings, the coefficients
on risk and risk squared in column (1) indicate that the number of banks that operate in
a given market is also largest for intermediate levels of risk. When regressions are run on
annual data (column (2)) and exports are instrumented by population (column (3)), the
significance levels of the coefficients generally decline. The positive effect of exports and the

share of goods shipped by vessel remain, however, highly significant.?*

22For example, Felici and Pagnini (2008) find evidence that distance is a barrier to entry in the Italian
banking market.

23We do not present regressions result where the time to import from the Doing Business Indicators is
included instead of the share of goods shipped by vessel. Estimated coefficients on time to import have the
expected signs but are significant only at a 15 to 20 percent significance level.

24First stage regression results are suppressed. As in the IV regression shown before, the log of population
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Minimum bank size The second dependent variable used in our analysis is the size of the
smallest bank that has positive trade finance claims in a given country measured by banks’
total trade finance claims at time ¢ — 1. Columns (4) to (6) of table 6 show how this size
cutoff varies with country characteristics.?> The signs on the coefficients of interest should
be the opposite to those in columns (1) to (3) where the number of banks is the regressand.
This is indeed the case. The effect of exports on the minimum size is negative suggesting that
the size of the smallest bank decreases with U.S. exports to this market. The coefficient on
the sea transport share also has the expected sign although it is not significant at standard
significance levels. The effect of distance is positive and significant in columns (5) and (6)
that are based on annual data. The further away a country from the U.S., the larger the
smallest bank that operates in that market. The fixed cost effect therefore dominates the
effect of distance on market size. The signs on the variables risk and risk squared are fully
in line with the argument that a larger market size triggers entry: The size of the smallest
active bank is smallest in countries with intermediate levels of risk. This pattern also holds

on the annual data and when exports are instrumented by population.

Share of the top 3 Finally, we look at concentration as an outcome variable. It is
measured by the share of the top 3 banks in each destination market. Consistent with
the results on minimum bank size, we find that the largest players are more important in
countries to which the U.S. exports less. This can be seen from the negative and highly
significant coefficient on exports in columns (7) to (9) of table 6. As in columns (5) and
(6), the distance coefficient is significant and positive, which again suggests that distance is
a barrier to entry. The share of goods shipped by sea, in contrast, reduces concentration.
The relationship between risk and concentration is also as expected: the share of the top 3

banks is lowest in countries with intermediate levels of risk.

These results imply that the same factors that drive the volume of bank trade finance in
the aggregate also determine the extensive margin of bank trade finance and concentration.

The larger the market for bank trade finance, the smaller is the smallest bank active and

is highly significant and the R? of the first stage is high.
25Niepmann (2013) also uses the minimum size of banks in a given country to study bank entry into foreign
markets.
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the smaller is the market share of the top 3 banks in a given market. The fact that bank
entry follows a pecking order so that larger banks operate in the smaller markets is a strong

indication that fixed entry costs play a key role in the trade finance activities of banks.

3.3 Heterogeneous responses to global conditions

The preceding analysis has shown that bank trade finance is systematically affected by global
conditions. At the same time, trade finance differs across countries. Therefore, the question
naturally arises whether changes in global funding conditions and the risk environment im-
pact all destination countries in the same way or whether effects are asymmetric. In order to
test for heterogeneous responses of bank trade finance across countries to changes in global

conditions, different versions of the following equation are estimated:

log(tfee) = pBilog(expe) + B2log(GDPpcy) + Bsriske + Ba(riske)? (3)
+  Bs(riske x log(global factor,)) 4+ SBg((risk.)? x log(global factor,))

+ at+ac+ect>

where the variable global factor corresponds either to the VIX or the LIBOR. As before, we

run regressions on annual data and cluster standard errors at the destination country.

3.3.1 The response to changes in the VIX is u-shaped in country risk

Figure 4 illustrated that aggregate bank trade finance expands when global risk rises. In order
to check whether an increase in risk increases bank trade finance equally across countries,
we estimate the effect of an interaction term between the log of the VIX and the EIU risk
measure. Table 7 presents the results. Columns (1) to (3) exclude time-fixed effects, which
allows us to estimate the level effect of the VIX on bank trade finance as this variable only
varies over time. Columns (4) to (6) include time- and country-fixed effects. Columns (3)

and (6) are obtained from IV regressions where the log of exports is instrumented by the log
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of population as before.? The other columns show results from OLS regressions.

Start by considering column (1) of table 7. The estimated coefficient on the VIX is
positive and significant at a 10 percent significance levels. The coefficient on the interaction
between the log of the VIX and country risk is negative and significant, which implies that
countries with higher risk respond less to an increase in global risk. This effect is robust to
the inclusion of time-fixed effects (see column (4)). Column (2), (3), (5) and (6) of table 7
include an interaction term between the log of the VIX and risk squared. In all columns,
the interaction with risk is negative, and the interaction with risk squared is positive. This
suggests that the response to an increase in the VIX is u-shaped, the change being lowest
in countries with intermediate levels of risk. The coefficient on the interaction with risk
squared is only significant in column (6), but the results based on an alternative risk measure

presented in the next section strongly support the non-linear response.

Figure 8 plots the estimated response of trade finance claims to a change in the VIX for
different country risk levels based on the estimated coefficients in column (3). The graph
clearly shows that the estimated response to a change in global risk is close to zero for
countries with intermediate levels of risk and strongly positive for countries with low and
high levels of default risk. According to the respective point estimates, if the VIX increases
by 10 percent, the trade finance claims of U.S. banks in Chile, which has a risk index of 28
in 2012, increase by around 3.8 percent. In contrast, trade finance claims in China, whose

risk index takes a value of 42 in 2012, are not predicted to increase.

3.3.2 The response to changes in the LIBOR decreases in country risk

In a next step, we study whether the response to changes in global funding conditions is
also heterogeneous across countries. When interest rates rise, bank trade finance generally
declines. An interaction term between the log of LIBOR and country risk allows us to check
whether countries with different risk levels respond differently. Results are presented in table

8. As before, country-fixed effect are included in all columns.

26The first stage regressions that underly the IV regressions in tables 7 and 8, which are not displayed,
indicate as before that population has a high predictive power for exports.
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Column (1) displays a negative and significant coefficient on LIBOR. The positive and
significant coefficient on the interaction between the log of LIBOR and country risk indicates
that this negative response is smaller in countries with higher credit risk. In columns (2)
and (4), the regression is estimated using IV. In columns (3) and (4), time-fixed effects are

added. The results remain essentially unchanged.

Figure 9 plots the estimated effect of a change in the LIBOR for countries with different
risk levels using the estimated coefficients in column (2). The graph shows that countries
with low risk levels show the strongest negative response to an increase in interest rates.
The change in trade finance is closer to zero for countries with intermediate levels of credit
risk. According to the point estimates in column (4), if the LIBOR increases by 10 percent,
the trade finance claims of U.S. banks in Spain decrease by roughly 1 percent. In contrast,
the trade finance claims in China would hardly be affected. There is also evidence that
the response to changes in interest rates is non-linear in credit risk based on an alternative
measure of risk discussed in the next section. The additional results imply a hump-shaped

response with low and high risk countries adjusting the most.

3.4 Robustness

This section presents and discusses several robustness checks. First, an alternative measure
of country risk is used to test for the hump-shaped relationship and for the heterogeneous
response to changes in global factors. Second, we present a different IV strategy. Third,
trade finance intensity is used as the dependent variable. Finally, we include private credit

over GDP as additional control variable to account for a potential omitted variable problem.

An alternative measure of country risk An alternative measure of country risk comes
from the Alliant Insurance Company. The firm provides an inverse measure of default risk,
which reflects the likelihood that industries and companies experience future losses and which
is derived from historical insurance loss data. This series is available from the fourth quarter
of 2003 onwards. The higher this measure, the lower the risk of non-payment. While the

EIU risk measure covers a larger time period, the Alliant risk measure is observed for a larger
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number of countries.

Table 9 is based on the risk measure from Alliant, testing for the relationship between
default risk and trade finance claims. Standard errors are, in general, larger compared to
table 4 but we still find a significant effect of risk. The negative coefficient on the risk
measure in columns (1) and (5) indicates that trade finance claims are lower in countries
with a higher probability of repayment. When risk squared is added as regressor, the effect
of risk is not significant. However, when GDP per capita is excluded from the regressions,
which is highly correlated with country risk, there is evidence of a hump-shaped response

also based on the second risk measure.

Tables 10 and 11 are equivalent to tables 7 and 8, respectively. The coefficients related to
the Alliant risk measure confirm that the response to changes in the VIX and the LIBOR is
heterogeneous across countries. There is even stronger evidence for a u-shaped response to
changes in the VIX based on this alternative index. In addition, there is also evidence that
countries respond to changes in global interest rates in a non-linear way. The interaction of
the LIBOR with risk squared is negative and significant in columns (3) and (6) of table 8.
These results imply that bank trade finance adjusts the least in countries with intermediate

levels of credit risk when global conditions change.

Controlling for imports and alternative IV strategies While trade finance claims
mostly reflect confirmed letters of credit and similar instruments that support U.S. export
activity, the data also captures pre-export loans to foreign exporters extended by the foreign
affiliates of U.S. banks abroad as we argue in appendix A2. Trade finance claims, controlling
for time- and country-fixed effects, also covary with U.S. imports. In the previous regressions,
the log of imports was excluded. However, including it does not change the results in any

substantive way, and the conclusions remain unchanged.

As an additional robustness check, we next control for total trade in the OLS specification.
In addition, we instrument total trade by population. It would be desirable to include both
exports and imports separately and to have two instruments, one for each variable. It is,

however, difficult to find two valid and strong instruments given that imports and exports
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are highly correlated. Table 12 shows results for the effect of time to trade on trade finance
claims and for the hump shape. When the log of U.S. trade with destination c is included as

a regressor and instrumented by the log of population, the same patterns emerge as before.

Trade finance intensity as the dependent variable An alternative to the IV approach
consists of using trade finance intensity as the dependent variable measured. This regression
directly tests how the share of exports that is backed by bank guarantees responds to exoge-
nous variables. Table 13 presents the results for the key specifications of this paper. Again,
the positive effect of trading time, the hump shape as well as the heterogeneous response to

global conditions are confirmed.

Additional controls Trading partners may have a choice between using a U.S. bank or
the bank in the other trading partner’s country to finance trade transactions. If this ability
to substitute is correlated with the independent variables, the regressions may suffer from
an omitted variable bias. To control for this, we include private credit over GDP from the
Financial Structure Database of the World Bank in the estimations. This measure captures
the degree of financial development in the destination country. Table 14 presents regressions
where private credit over GDP is added as a regressor. The variable is significant if country-
fixed effects are not included, indicating that trade finance claims are lower in countries with
higher ratios of private credit over GDP. This suggests that there is a substitution effect
and that trading partners use non-U.S. banks more when the non-U.S. party is located in a
country with a well functioning banking sector. The new control, however, does not explain
much of the within-country time variation in banks’ trade finance claims (see column (4)).
When the additional control variable is included, all coefficients of interest have signs that
are consistent with the previous findings and are, except for the coefficient on the share of

goods shipped by vessel, highly significant.

Together, these robustness checks indicate that the empirical relationships that we un-

cover are highly robust features of the data.
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4 Explaining the Patterns

The previous section documented several new relationships in the data. The use of banks to
facilitate trade transactions expands when global risk increases and when funding conditions
ease. U.S. exporters rely the most on bank guarantees when exporting to destinations with
intermediate levels of default risk. At the same time, bank trade finance in these countries

is much less elastic when global conditions change. How can these patterns be rationalized?

Models of payment contract choice in line with Schmidt-Eisenlohr (2013), Antras and
Foley (2011), Glady and Potin (2011), and Hoefele et al. (2012) distinguish between three
different payment methods: cash-in-advance, open account and letters of credit. The data
used in this paper reflects the latter payment method. In this section, we study in how far
the existing theory generates the empirical findings documented in this paper. It turns out
that the benchmark model is successful in explaining the response of bank trade finance to
changes in global conditions. However, the hump-shaped relationship and the heterogeneity
in the response to global risk and interest rates across countries are beyond its scope. We
show that when the letter-of-credit fee of the original model is assumed to increase in the
default risk of the destination country, the model predictions are fully consistent with the

empirical findings.

4.1 Model setup

In the model, exporters and importers have the choice between three payment contracts:
cash-in-advance (CIA), open account (OA) and letter of credit (LC). It is assumed that one
exporter is matched with one importer and that they play a one-shot game. Both firms
are risk-neutral. The exporter has all bargaining power and makes a take-it-or-leave-it offer
to the importer specifying the type of contract, the price and the quantity. R denotes the
sales value of the goods in the destination country and K the production costs in the source
country. 1+r and 147" reflect the financing costs in the source country and the destination

country, respectively.

Firms can be of good and bad type. A good firm always fulfills a contract. A bad firm
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breaks it whenever this is profitable. The share of good firms in the source country is given
by n and in the destination country by n*. If a firm does not voluntarily fulfill a contract, its
trading partner can go to court and can try to enforce it. This is successful with exogenous

probabilities A and \* in the source and the destination country, respectively.

4.1.1 Cash-in-advance

Cash-in-advance is the case where the importer first pays for the goods and then the exporter
delivers them. Due to the time delay between the pre-payment and the arrival of the goods
at the destination, the importer needs to pre-finance the transaction at her local interest
rate 1 + r*. The exporter, in turn, receives the payment before incurring the production
costs. This gives rise to a commitment problem because the exporter can decide to keep the
money without producing and delivering the goods. Exporters that are of good type (share
n) always fulfill the contract whereas bad exporters (share 1 — 1) always try to deviate. If
an exporter defaults on the contract, the importer brings her to court, which successfully

enforces the contract with probability .

The exporter, who has all bargaining power, chooses the optimal pre-payment C“/4 to
maximize her expected profits, taking the enforcement probability A into account.?” She also
respects the participation constraint of the importer. Expected profits of a good exporter

can be derived as:

n+ (1 —n)A

CIA7] __

R - K. (4)
Because the importer pre-finances the transaction, the profitability of cash-in-advance de-
creases in the financing costs in the destination country 1+r*. The commitment problem is on
the exporter side. Therefore, stronger contract enforcement and a larger share of good firms

in the source country (higher A and ) increase the expected profits from cash-in-advance.

2"Two cases need to be distinguished: A pooling and a separating case. Under pooling, a bad exporter
imitates the good exporters, under separating she chooses a different strategy that reveals her type. Following
Schmidt-Eisenlohr (2013), we assume that conditions are such that only the pooling case arises. This is the
a+r")
n

case if % > . See appendix C for details and a formal derivation of all results.
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4.1.2 Open account

Open account is the case where the exporter first sends the goods and then the importer pays
for them. The exporter incurs the production costs and delivers the goods to the importer
before receiving the payment. Hence, the exporter has to finance the working capital over
this period at her interest rate 1+7r. The commitment problem is now on the importer’s side.
She receives the goods before paying for them. Good importers (share n*) pay the agreed
price in any case, while bad importers (share 1 —n*) try to get away without paying. In this
case, the exporter goes to court, which successfully enforces the contract with probability
A"

The exporter maximizes expected profits respecting the participation constraint of the
importer.?® The exporter’s expected profits result as follows:

n* 4 (1 —n)A R
1+

B [m24) K. (5)
Under open account, pre-financing is done by the exporter. Consequently, higher source
country financing costs 1 4 7 reduce her expected profits. Since the commitment problem is
on the importer’s side, better contract enforcement and a higher share of good firms in the

destination country (higher A* and n*) both increase the profitability of open account.

4.1.3 Letter of credit with fixed fee

A letter of credit is typically issued by a bank in the destination country. It guarantees
the payment of the agreed upon price against documents that confirm the arrival of the
goods in the destination. Additionally, a letter of credit can be confirmed by a bank in the
source country. The confirming bank guarantees the payment of the bank in the destination
country. When the risk that the issuing banks defaults is zero, there is no reason for the
exporter to ask for a confirmation of the letter of credit. The original model in Schmidt-

Eisenlohr (2013) implicitly assumes this and considers only a simple letter of credit. We first

28 As we focus on the case where both type of importers participate in trade, the relevant constraint is the
participation constraint of good importers. See Appendix C for the details.
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present the original formulation where the letter of credit fee is exogenous. In a next step,
we present a modification that allows for the possibility that the issuing bank defaults and

derive the fee that the importer has to pay for a confirmed letter of credit.

For its guarantee, an issuing bank demands a fee from the importer. Assume that this
fee f¢ is proportional to the transaction value of the letter of credit C*¢. When a letter of
credit is used, the exporter only sends the goods once she has received the letter. Conversely,
the goods only arrive at the importer after she has committed to the payment by making
her bank issue the letter. Under perfect third party verifiability, it is possible for the bank
to only pay out the money to the exporter if the exporter has indeed produced and sent off
the goods. In this way, a letter of credit can fully resolve the commitment problem of the

exporter and the importer at the same time.

Again, the exporter maximizes expected profits, respecting the participation constraint

of the importer. This delivers the following profits:?

LC R

e = ey ©)

As discussed, a letter of credit fully resolves the commitment problems on both sides of
the transaction. Thus, enforcement probabilities A and A\* and the shares of good and bad
exporters n and n* do not affect profits. The importer, however, has to pay the letter of
credit fee f*¢. While this payment takes place at the beginning of the transaction, sales
revenues R are only realized after a time delay. Therefore, the importer has to pre-finance
the fee at her interest rate 14r*. Similarly, before being paid, the exporter has to pre-finance
her working capital K at the source country interest rate 1+r. Profits from a letter of credit
transaction thus decrease in the financing costs in both countries, 1 + r and 1 + r*, as well

as in the letter of credit fee f1¢.

When comparing the expected profits from the three financing forms in equations (4),
(5) and (6), the tradeoffs involved in choosing between them are clear. Cash-in-advance
and open account each eliminate the commitment problem on one side of the transaction.

In contrast, a letter of credit eliminates the risk on both sides but implies an additional

29Note that by resolving the commitment problem, a letter of credit eliminates all uncertainty.
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cost in the form of the fee f“¢. The optimal choice of the exporter can also be studied
graphically. The left panel in figure 10 plots the profit factors of the three payment forms
against destination country risk A*. Cash-in-advance and a letter of credit fully resolve the
importers’ commitment problem so that both profit factors are independent of destination
country risk. Accordingly, profit factors are represented by two horizontal lines. Profits from
open account decrease in destination country risk as illustrated by the downward-sloping line.
Choosing the payment form with the highest profit factor, exporters, in our example, prefer

open account when destination risk is low and a letter of credit when this risk is high.

4.1.4 Letter of credit with endogenous fee

So far, the model corresponds to Schmidt-Eisenlohr (2013). We now endogenize the letter of
credit fee f2€. Substitute A = n+ (1 — )X and A* = n* + (1 — n*)\* and assume that there
is a competitive banking sector offering letters of credit.?® The letter of credit fee consists
now of two components. First, the provision of a letter of credit requires monitoring and
administrative expenses by the issuing bank, which are proportional to the transaction value
of the letter of credit C*“. Total monitoring costs are mC*®. Second, the issuing bank
defaults on its obligation with some probability. This probability is proportional to the risk
of default in the destination country and is given by «(1 — 5\*) This assumption is plausible
because the default risk of a bank should, by and large, be determined by the risk conditions

in the local market.

Given that the issuing bank might default on its obligations, there is scope for the exporter
to ask her bank to confirm the letter of credit.®® Under perfect competition in the banking
market, a confirming bank charges its expected loss from the guarantee CC = (1 —\*)C*C.

Adding the monitoring and administrative costs to the expected loss from default, the total

30Tf banks had market power and charged a markup over their marginal cost of providing a letter of credit,
results would not change qualitatively. Markups would, however, magnify the effect of destination country
risk on the cost of letters of credit.

31Letter of Credit confirmation transfers the risk of default by the issuing bank from the exporter to the
confirming bank. Here, an exporter is risk neutral and is indifferent between letter of credit confirmation
and bearing the risk herself, as both choices imply the same expected profits. Assume that, if indifferent,
the exporter chooses a confirmed letter of credit. Confirmation would be strictly preferred if exporters were
risk averse.
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letter of credit fee can be expressed as: ¢ =m + a1 — 5\*) Plugging this expression into

equation (6), expected profits are:

e = ! . R—-K
(IT+r)[1+ (m+all—=2)(1+r)]

As before, profits from a letter of credit decrease both in the financing costs in the source
country and in the destination country, 1 +r and 1 + r*. They now also depend on the
default probability in the importer’s country through the letter of credit fee f““. The higher

the default risk, the lower the profits under this contract choice.

The difference between an exogenous and an endogenous letter-of-credit fee can be un-
derstood by comparing the left and the right graph of figure 10. The right graph plots
profit factors against destination country risk A\* for the case in which the letter-of-credit
fee is endogenous. The profit factors of cash-in-advance and open account are the same as
in the original model shown in the left graph. However, letter-of-credit profits now decline
in destination country risk. Because banks are able to reduce risk, letter-of-credit profits
decline less steeply in destination country risk than open-account profits. Thus for low levels
of destination country risk, open account remains the optimal choice. At intermediate levels
of risk, letters of credit are preferred. When the risk in the destination country is high,

exporters choose cash-in-advance.

4.2 Generating the results found in the data
4.2.1 Changes in aggregate risk

In the empirical section we found that the use of bank guarantees increases when the Volatil-
ity Index rises. The VIX reflects both changes in global default risk as well as changes in
uncertainty and risk aversion. In this model, all agents are risk neutral so the variance of
profits does not play a role for financing decisions.3? We therefore consider only how changes

in global default risk affect the exporters’ payment contract choice. Assume that the risks

32Tf exporters and importers were risk averse, then letters of credit would become more attractive when
uncertainty and the default risk increase.
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of non-delivery and non-payment in the source and the destination country, respectively,

are both proportional to aggregate risk V.33 Furthermore, define x; = min{ﬁ, @%% .

Then, the following proposition can be derived.

Proposition 1 Suppose that banks are sufficiently efficient in mitigating risk, that is o < Ky.
Then, the use of letters of credit increases in aggregate risk.

Proof. See appendix D. =

As discussed before, a letter of credit is able to resolve the commitment problem both in
the source and in the destination country. Cash-in-advance and open account each only
resolve the problem in one of the two countries. Letters of credit are therefore best able
to cope with a setting of high risk in the source and the destination country. If banks are
sufficiently efficient at reducing risk (low «), letters of credit thus become more attractive

when aggregate default risk increases.

4.2.2 Changes in aggregate financing costs

Next, consider the effect of a change in aggregate financing costs on the use of letters of credit.
Let aggregate financing costs be denoted by L. Assume that this variable corresponds to a

world wide base interest rate (like the LIBOR) and that it affects country level interest rates

1+ fEC (14r*+1+7)
QrIoa)? - Lhen

) and K3 =

14+ )2 L4 14r

in an additive way.** Define #y = (7)) “immeqs e

the following proposition holds:

Proposition 2 Suppose A\ < ko and N\* < k3.3 Then, the use of letters of credit decreases
i aggregate financing costs.
Proof. See appendix D. m
The preceding analysis revealed a drawback of letters of credit. They require pre-financing

both in the source and in the destination country. The importer has to pre-finance the

33That is, assume that \* = 77 and \ = T

34That is, financing costs in the source country are 1 +7 = 14 p + L and costs in the destination country
are 1 4+ p* + L, where p and p* are country specific financing cost factors.

35The conditions are quite weak. Anecdotal evidence suggests that letters of credit fees are in the low single
digits. Setting f¥¢ = 0.03 and assuming real annual interest rates of about 10 percent (1+r = 1+7* = 1.025)
delivers an upper bound of 0.95 for the probability of default A and A\*. This value is even higher if the letter

of credit fee or interest rates are lower.
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letter of credit fee, and the exporter has to pre-finance the working capital. In comparison,
cash-in-advance and open account only require pre-financing by one of the two parties. This
generates the result stated in the proposition: if X and A\* do not exceed the thresholds
k1 and kg, respectively, the use of letters of credit decreases when financing costs increase

symmetrically in the two countries.

This result is illustrated in figure 11. As before, the x-axis denotes destination country
risk and the y-axis shows the profit factors. The left panel depicts profit factors when global
financing costs are low. In the right panel, all parameters are kept constant but financing
costs in the two countries are increased by the same amount. First, note that this reduces
the profitability of all three payment forms so that all three lines are shifted downward.
Second, comparing the left and the right panel reveals that the profitability of letters of
credit decreases by more than the profitability of its alternatives. The range of risk levels

for which a letter of credit dominates its alternatives becomes smaller.

4.2.3 Hump shape in destination country risk

While the effects of aggregate financing costs and aggregate risk on the use of letters of
credit can also be derived in the benchmark model in Schmidt-Eisenlohr (2013), the result
that bank trade finance is hump-shaped in destination country risk, which is proven in the

following, only holds with the modified letter-of-credit fee.3

Proposition 3 Suppose a < 1+1r* and suppose that each contract type C' € {CIA, OA, LC}

15 used for some A e [0,1]. Then, a letter of credit has the highest relative profitability at

intermediate values of \*.

Proof. See appendix D. =

Proposition 3 shows that the relative profitability of a letter of credit as compared to the
two alternatives changes in the destination country payment probability in a non-linear way.
Figure 10 illustrated how profit factors change with destination country risk. As long as

a < H%’ the slopes in the right panel of the figure have the displayed ordering and a letter

36With a fixed letter-of-credit-fee, the condition that is needed for proposition 1 to hold simplifies.
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of credit is most attractive for intermediate values of destination country risk.’” With a
fixed letter-of-credit fee that does not depend on destination country risk (see the left panel

of figure 10), the profitability of letters of credit would be independent of A*.

Figure 12 plots the difference between the profit factor of a letter of credit and its best
alternative. There is a kink at the maximum value, where a firm is indifferent between using
cash-in-advance or open account as the second best contract. The observed hump-shaped
relationship between the share of exports that are financed by letters of credit and destination
country risk can be generated as follows. Assume that there is a continuum of exporters
and importers in the source and the destination country. Assume further that each exporter
draws a random additive shock to the profitability of letters of credit with a sufficiently large
variance.®® Then, there is always an exporter that is indifferent between a letter of credit and
an alternative payment method when trading with importers in a given destination country.
As a consequence, the share of exporters that use letters of credit increases with the relative

profitability of letters of credit. A hump-shaped relationship results.?”

4.2.4 Heterogeneous responses

The data shows that the reaction of bank trade finance to changes in aggregate conditions is
heterogeneous across countries. In this subsection, we discuss how a slight modification of the
model allows us to generate the observed heterogeneous responses. To understand the main
intuition, first note that both the response to aggregate risk and the response to aggregate
financing costs are around zero for intermediate values of destination country risk. In other
words, bank trade finance in these countries does not react much to changes in aggregate
conditions. In contrast, estimated responses for high and low risk destination countries
show positive absolute values for both aggregate variables. The mechanism suggested by the
model implies that there is hardly any response in the intermediate risk countries because, for

them, a letter of credit clearly dominates the two alternative payment forms. For destination

37That is, expected profits from cash-in-advance, open account and letter of credit change in the destination
8HOA > 8HLC 8HC1A
o+ o o~

country payment probability A* in the following way:
1 in appendix C.

38 Any single-peaked distribution with mean zero and a sufficiently large variance can be used.

39In Hoefele et al. (2012), shocks to the profitability of different payment forms are modeled explicitly.

= 0. This is shown in corollary
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countries with low and high risk, respectively, open account and cash-in-advance are viable

alternatives.

To illustrate this point graphically, suppose that there is a mass of firms that are hit by
random shocks to the profitability of letters of credit. Furthermore, assume that parameters
are such that most importers in countries with intermediate values of risk use letters of
credit to finance trade transactions. Figure 13 shows a simulation of the model based on the
following parameters: m = .03, o =.7, A=2S8, r=r"=.08 ¢ [0.7,1]. It consists
of three graphs. The left graph shows the optimal payment choice in a low risk environment
as a function of credit risk in the importing country. The graph in the middle displays the
choice after default risks in both countries have increased. When aggregate risk increases,
the set of countries in which all firms choose letters of credit increases. The right graph of
figure 13 shows the corresponding change in the share of firms that use letters of credit due
to the increase in aggregate risk. The response has a u-shape: it is largest for high and low

values of destination country risk and small or zero for intermediate values as documented.

We can study changes in aggregate financing costs in a similar way. When interest rates
rise, lower risk countries shift towards open account whereas higher risk countries may now
decide to trade more on cash-in-advance terms. Figure 14 illustrate this. The figure is based
on the following model parameters: m = .03, a=.7, A=.8, r=r*=.1 \¢ 0.6, 1].
The graph on the left hand side shows the optimal payment contract choice as a function
of credit risk in the importing country in a low interest rate environment. The graph in
the middle depicts the choice after interest rates in both the exporting and the importing
country have increased by L. As interest rates rise, firms switch away from letters of credit.
The graph on the right hand side shows the change in letters of credit used across destination
countries with different risk levels, documenting an inversely u-shaped response. Under the
assumption that practically all importers in countries with intermediate risk rely on letters of

credit, the model generates heterogeneous responses consistent with the empirical patterns.
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5 Conclusions

This paper employs data from the U.S. to quantify the role of banks in trade finance and
to document new empirical relationships regarding the use of letters of credit across export
destinations and over time. The model of payment contract choice with endogenous costs
of letters of credit presented can rationalize all of the empirical findings. The key new
assumption, which we add to the benchmark theory developed in Schmidt-Eisenlohr (2013),
is that the costs of letters of credit increase in the credit risk of the importing country. This
assumption can, in particular, explain the hump-shaped relationship between the use of bank

guarantees and credit risk in the destination country.

The presented empirical findings indicate that firms choose between letters of credit and
its two alternatives exactly as the model predicts. This suggests that in some instances, bank
trade finance may not be missing, but firms may simply prefer a cheaper alternative and settle
payments on cash-in-advance or open account terms. At the same time, we find that bank
trade finance is less elastic when macro conditions change in those countries that rely most
heavily on letters of credit. This might indicate that firms are less able or willing to switch
between different payment forms so that a lack of supply might translate into a reduction
in exports in these countries. For policy interventions, it is crucial to distinguish between
demand effects and supply constraints. A further exploration of which firms, industries and
countries are especially constrained in their access to bank guarantees and trade finance,

more generally, is a key question for future research.
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A Data Appendix

Data sources

e Trade data: Quarterly trade data is from the IMF’s Directions of Trade Statistics;

yearly data is obtained by summing over 4 quarters.

e U.S. GDP: Quarterly numbers for the U.S. were taken from the national statistical
agency via Haver Analytics’ Data Link Express (DLX) Software.

e Nominal GDP per capita: Annual numbers are from the World Bank’s World Devel-

opment Indicators.
e Annual population: World Development Indicators.

e Share of export transported by vessel: Nominal U.S. merchandise imports and exports
with information on modes of transport at 3-digit HS commodity code from Census

Bureau Trade Data.
e Time to import: Doing Business Indicators from the World Bank.
e Distance: CEPII.

e Libor: 3-months rate downloaded from FRED economic data maintained by the Federal

Reserve Bank of St. Louis; quarterly averages calculated from daily data.

e Fed funds rate: 3-months lending rate from Federal Reserve Bank of New York; quar-

terly averages calculated from daily data.

e VIX: Quarterly /yearly averages calculated from daily data downloaded from Bloomberg

Terminal.

e EIU country risk: Quarterly index that combines banking, sovereign and currency
risk, provided by the Economist Intelligence Unit, downloaded from Thomson Reuters

Datastream.
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e Alliant risk measure: Alliant is an insurance company that derives country risk scores
from historical insurance loss data. The measure is an estimate of the likelihood that

companies incur losses in the future; data downloaded from Bloomberg Terminal.

e Private credit by deposit money banks over GDP: Financial Structure Database, The

World Bank, 2012.

Variables

e Offshore Centers: Netherlands Antilles, United Arab Emirates, Bahrain, Bahamas,
Belize, Bermuda, Barbados, Cayman Islands, Cyprus, Grenada, Hong Kong, Iman,
Ireland, Jordan, Lebanon, Macao, Monaco, Maldives, Malta, Mauritius, Seychelles,

Taiwan, Vanuatu, Samoa
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B Background on the Data

The exact reporting instructions for the trade finance item in the FFIEC 009 Report are as

follows:

“Report total extensions of credit with maturities one year and under [...] that: (1) are
directly related to imports or exports and (2) will be liquidated through the proceeds of inter-
national trade. Provided these two conditions are met, such credit extensions may include
customers’ liability on acceptances outstanding, own acceptances discounted, acceptances of
other banks purchased, pre-export financing where there is a firm export sales order, commer-
cial letters of credit, as well as other loans and advances whenever such extensions directly
relate to international trade. Include credit extensions for pre-export financing when there is

a firm export sales order and the proceeds of the order will pay off indebtedness.”

According to the definition, the data can capture several trade finance products that
relate to U.S. exporting— in particular, letters of credit, loans to foreign importers, forfeiting
and factoring. Trade financing of U.S. imports is possibly reflected in the data through loans
and advances to foreign exporters. If U.S. banks finance third-party exports or imports,
letters of credit, pre-export and pre-import loans as well as forfeiting and factoring could be

included. The different forms of trade finance are discussed in more detail in the following.

Letters of credit Letters of credit, described in detail in the main text, can show up
in the dataset in two ways. First, a U.S. bank can confirm a foreign letter of credit and
thereby guarantee expected trade receipts. Second, it can issue a letter of credit to a foreign
importer, either directly or through an affiliate located abroad. In these cases, the U.S.
bank guarantees obligations of the resident of a foreign country, and this is a contractual

agreement that banks have to include in the FFTEC 009 report.

Trade finance loans Banks can also directly lend to exporters and importers to finance
their trade transactions. If trading partners do not use bank guarantees, they typically agree
to trade either on open account or cash in advance terms. Under open account, the exporter

first sends the goods and then the importer pays for them after their arrival. Under cash
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in advance, the importer first pays for the goods and then the exporter sends them after
the payment is received. In the former case, the exporter may obtain pre-financing from the
bank, in the latter case the importer needs to finance the transaction. If a U.S. bank or

its foreign affiliate lends to a foreign importer or exporter to pre-finance trade, it should be

reported in the FFIEC 009 form.

Forfeiting and factoring If a U.S. exporting firm sells its goods to a foreign buyer on
open account terms, this generates accounts receivable on its balance sheet. To raise working
capital and to limit the exposure, it can decide to sell these accounts receivable to a financial
institution at a discount. There are two options. If a firm sells the whole claim of a specific
transaction, this is referred to as forfeiting. Alternatively, it can sell only a fraction of its
accounts receivable, which is called factoring. In both cases, a financial institution takes
over part of or all of the risk that the exporter would otherwise have to bear. If a U.S. bank
participates in these activities, it receives a claim against a foreign buyer that is related to

a trade transaction. Forfeiting and factoring should thus be captured in the data.

Table B.1: Different forms of bank trade finance and underlying trade transactions that
are potentially captured in the data

U.S. exports U.S. imports Third party trade

Pre-export financing - X X
Pre-import financing (affiliate) X - X
LC issuance (affiliate) X - X
LC confirmation X - X
forfeiting/ factoring X - X

Table B.1 summarizes the previous discussion, listing the different forms of bank trade
finance, together with the underlying trade transactions that are potentially included in the
data. To get a better understanding of the relative importance of import versus export

financing, we begin by exploring relevant correlations in the data.

Table B.2 shows the results from OLS regressions where the log of aggregate trade finance
claims at date ¢ in country c is regressed on the log of imports from and the log of exports

to country ¢ in the same period. All columns include time-fixed effects. In odd columns,
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Table B.2: Country-level regressions, 1997-2011

Quarterly frequency

(1) (2) (3) (4) (5) (6)
all non-offshore offshore
log(impe) -0.0212 0.0985 0.0810 0.114 -0.365*  0.00193
(0.0755)  (0.0710)  (0.0580) (0.0790)  (0.175)  (0.145)
log(expet) 0.754**%  (0.380***  0.661*** 0.422%*%* (0.992***  (0.0357
(0.0885)  (0.0726) (0.0811) (0.0737)  (0.191)  (0.274)
Observations 6,832 6,832 6,010 6,010 822 822
R-squared 0.541 0.827 0.576 0.834 0.421 0.786
Annual frequency
(1) (2) (3) (4) (5) (6)
all non-offshore offshore
log(impet) -0.0427  0.204***  0.0427  0.225%*FF  -0.327 0.0813
(0.0715)  (0.0725)  (0.0575)  (0.0765)  (0.193)  (0.162)
log(expet) 0.862***  0.867*** 0.781*** 0.900*** 1.096***  0.562
(0.0832)  (0.0855) (0.0757) (0.0782)  (0.204)  (0.466)
Observations 1,880 1,880 1,660 1,660 220 220
R-squared 0.668 0.887 0.697 0.895 0.522 0.836
Time FE yes yes yes yes yes yes
Country FE no yes no yes no yes

Clustered standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1
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country-fixed effects are added. In the upper panel, the regression is run on quarterly data, in
the lower panel on annual data. The estimated coefficients suggest that banks’ trade finance
claims are mainly driven by U.S. exports at a quarterly frequency, while U.S. imports also
help explain the time variation at an annual frequency. The financing of U.S. exports seems
to play a much bigger role than the financing of U.S. imports. According to Column 2, a
10 percent increase in annual exports makes the trade finance claims of U.S. banks rise by

around 9 percent whereas the same change in imports increases claims by only 2 percent.

Columns (3) to (6) of table B.2 show the correlations between trade finance and imports
and exports for offshore and non-offshore countries separately. While offshore countries’

trade finance is significantly positively correlated with exports in the specification that only



Table B.3: Third country relevance, country-level regressions, 1997-2011

(1) (2) (3) (4)

log(impe) -0.0297  0.0691  -0.0688  0.0603
(0.0715)  (0.0634)  (0.0742)  (0.0596)
log(expet) 0.851%¥F  (.468%*F*  (.938%H*  (.475%%*

(0.0978)  (0.113)  (0.0948)  (0.113)
log(non-U.S. impye) ~ 0.0893  0.644%%*  0.0220  0.616%**
(0.155)  (0.173)  (0.159)  (0.190)
log(non-U.S. expy)  -0.0844  0.258%  0.0291 0.261
(0.127)  (0.151)  (0.139)  (0.159)
log(GDPpce) -0.235%%%  (.163
(0.0870)  (0.246)

Observations 1,854 1,854 1,802 1,802
R-squared 0.661 0.893 0.679 0.893
Time FE yes yes yes yes
Country FE no yes no yes

Clustered standard errors in parentheses
% p<0.01, ** p<0.05, * p<0.1

includes time-fixed effects, standard errors increase substantially when country-fixed effects
are added in column 6. As the number of observations drops when offshore countries are
considered exclusively, insignificant results could be due to the small sample size. However,
the relationships documented in section 3 of the paper are stronger when offshore centers
are excluded. This supports the hypothesis that most offshore trade finance claims are not

linked to real activity but are driven by other factors.

U.S. banks could also be engaged in the financing of third-party trade. To test for this,
the log of non-U.S. exports and imports from and to the destination country c are included
as controls. Results are displayed in table B.3. All columns include year-fixed effects. In
columns (2) and (4), country-fixed effects are added. The coefficients on non-U.S. trade are
significant. However, once the log of GDP per capita is controlled for, only the coefficient on
non-U.S. imports remains significant at standard significance levels. This indicates that U.S.

banks may also confirm letters of credit of foreign importers that trade with third parties.

Trade finance is a relationship intensive industry. Therefore, banks with foreign offices
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may have an advantage when providing trade finance to foreign firms. We find evidence for
this in the data. First, we check whether a bank has more trade finance with a country if it
has FDI there. Thereto, the previous regression is now estimated at the bank-country level
at a quarterly frequency, and a dummy is introduced that takes value 1 if a bank b has at
least one foreign affiliate in country ¢ at time ¢.*° Second, we test whether the fact that a
bank has FDI in a given country increases the correlation between U.S. exports and U.S.
imports and the bank’s trade finance claims. To this end, interaction terms between the
FDI dummy and the log of imports and the log of exports, respectively, are included in the

regression. The regression equation reads as follows:

log(tfect) = prlog(impe) + PBolog(expet) + S3FDI dummy,,, + S4FDI dummy,,., X log(impe:)

+ [5FDI dummy,,, x log(expe) + ap + () + et + €per (B.1)

Table B.4 reports the results. Columns (1) and (3) control for time- and bank-fixed
effects. In columns (2) and (4), country x time-fixed effects are included in addition to bank-
fixed effects. Columns (1) and (2) display the results of regressions that only include the
FDI dummy. Its effect is positive and highly significant. Hence banks that have at least one

foreign affiliate in a destination country have larger trade finance claims in that country.

In column (3), the interaction terms are added as regressors. The corresponding coef-
ficients suggest that the trade finance claims of banks co-vary more with imports from a
given country if the bank has a foreign affiliate in that country. The covariation between
trade finance claims and U.S. exports, however, is not changed by FDI. The results re-
main unchanged when country x time-fixed effects are included in column (4). This indicates
that foreign offices mainly supply financing in support of U.S. imports, that is, to foreign

exporters. Loans to foreign importers by foreign affiliates seem to be less relevant.

These results together with the arguments made before imply that letters of credit and

similar guarantees that support U.S. exports are the most important component in the data.

40Information on whether a bank has at least one foreign affiliate in a country is inferred from the FFIEC
009 report. The dummy takes value 1 if bank b has positive local assets or liabilities vis-a-vis residents of a
country ¢ in period t.
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Table B.4: The effect of FDI on trade finance, bank-level regressions, 1997-2011

(1) 2) (3) (4)

log(impey) 0.0449 -0.0329
(0.0302) (0.0314)
log(expet) 0.241%%* 0.260%**
(0.0370) (0.0371)
FDI; 0.569%*F*  0.762%¥**  -0.463*  -0.448
(0.0874)  (0.0626)  (0.259)  (0.318)
FDIp x impe 0.179%**%  (.185%**
(0.0555)  (0.0666)
FDIp x expet -0.0406  -0.0374

(0.0692)  (0.0803)

Observations 33,923 57,913 33,923 33,923
R-squared 0.298 0.530 0.305 0.525
Time FE yes no yes no
Bank FE yes yes yes yes
Country x time FE no yes no yes

Clustered (country-bank) standard errors in parentheses
% p<0.01, ** p<0.05, * p<0.1

Also included are pre-export loans extended to foreign firms, as well as guarantees for third

party trade.
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C Derivation of the Model

In the following, we derive the optimal contract choice between cash-in-advance, open ac-
count and letter of credit for the baseline model with fixed letter of credit fee fX¢. The
model corresponds to the theory in Schmidt-Eisenlohr (2013). §, the parameter that cap-
tures enforcement costs in the original model, is set to zero. For more details, including an

extensive discussion of the underlying assumptions, see Schmidt-Eisenlohr (2013).

C.1 Cash-in-advance

There are two possible cases: a pooling case and a separating case. In the following, we first
derive the optimal decision under pooling. We then study the separating case and derive the

condition that assures pooling that is given in the main text.

Pooling case Under pooling, the exporter maximizes her expected profits, respecting the
participation constraint of the importer. Expected profits between good and bad exporters

differ because bad exporters are only forced to produce with probability A:

Good type: mCaXE _Hg’[gA’p_ = oY _ K, (C.1)
Bad type: mCaXE -Hg’[bA’p- = CY4r _ \K, (C.2)
s.t.

I T 1—n)A

E[n¢rar] = 2004 L=y peran s (C.3)
L 1 14
(participation constraint importer)

E[ngiar] — ooy K >0, (C.4)

(participation constraint good exporter)
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CCIA

The optimal payment P and optimal expected profits of a good and bad exporter,

respectively, are:

C.5
14 r* ) ( )
1—n)A
Good type: E [Hg{gA’p] = %R - K, (C.6)

1—n)A
Bad type: E [Hgf,ﬁﬂ - %R K. (C.7)

Separating First, note that if a good exporter chooses cash-in-advance, a bad exporter
always chooses it as well and imitates the good type. This is strictly preferable to revealing
her type as a higher pre-payment is received at no additional cost. If, however, good firms
do not choose cash-in-advance, a bad firm might want to deviate and choose this contract.
This case is considered in the following.

Suppose a good exporter does not choose cash-in-advance. Given the ability to default on
the contract, a bad firm might still consider it optimal to offer a cash-in-advance contract,
even though this implies revelation of her type. In this case, the importer understands that
she deals with a bad firm and adjusts her expected revenue downwards. Her participation

constraint becomes:

A
E [Hf“‘ﬁ] = R C 0 (C.8)

The pre-payment that makes the participation constraint of the importer bind is:

A
CIA,s _
C Tk (C.9)

The expected profit of a bad exporter in the separating case with CIA is thus:

Bngi]| = ARk, (C.10)

14 r*

A sufficient condition for the bad exporter not to choose cash-in-advance is that her expected

profits in the separating case are less than the expected profits of a good firm in the pooling
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case. That is if:
B(ng,] > B [ngh). (C.11)

Substituting the expected profits into the inequality above and rearranging delivers the

condition from the main text:

1+r*
P

g > (C.12)

C.2 Open account

Now, the exporter can choose between a pooling and a separating strategy. Pooling refers
to the case where good and bad importers accept the proposed contract. In the separating
case, only bad importers agree to buy the goods at the offered price. In the following, both

cases are analyzed and then the pooling condition is derived.

Pooling case

A "+ A =0)A o4
max B [II;4] = T Co4 - K, (C.13)
s.t.
EMY] = R—-C°>0 (C.14)

(participation constraint good importer).

It is optimal for the exporter to choose CY4 such that the participation constraint of the

good importer binds. This implies:

c°4 = R, (C.15)
n+ﬂ—nMR
1+7r

E [I197] - K. (C.16)
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Separating The separating case implies the following participation constraint for a bad
importer:

R — \*Co4

A binding participation constraint of a bad importer implies:

coAs (C.18)

R
A*
The prepayment C°4 exactly offsets the the risk of non-payment by the importer. In ex-
pectation the importer thus pays R to the exporter. Expected profits of the exporter are,

however, reduced as good importers reject the contract and only bad importers (share 1 —n*)

accept it. Thus expected profits are:

1
BlIg™| = (-0 (- R- K. C.19
: - (1 (€19
Comparing profits, an exporter strictly prefers a pooling contract if:

n(L+7)
= (1 =) (1= A)

> (C.20)

Bid
K
C.3 Letter of credit

Under the maintained assumption of perfect third party verifiability, with a letter of credit,
the commitment problem between the exporter and the importer is fully resolved. The

maximization problem is:

e OLC
E|II = - K C.21
max [T ] Ty : ( )
R—CtC
s.t. E 7] = T fEeCC >0 (participation constraint importer).  (C.22)
r
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In the optimum, the participation constraint of the importer binds. The optimal payment

and expected profits are:
CLC — R
1+ fEC(1+ )’

o _ R
i = T+ rearmarn (C:24)

(C.23)

52



D Proofs

Profit factors First, note that to compare the attractiveness of the three payment con-

tracts, it is sufficient to compare the expression in front of R, which, in the following, is

denoted by 7 and is called the profit factor.#! The profit factors under the three payment

forms are:

7CIA _ A
1+ r*
70A _ A
1+7r
1
7€ = -

(1+7) 1+ (m+ a(l = )1+ r)]

(D.1)

(D.2)

(D.3)

Proof of proposition 1 Proof. From before, \* = 2 and \ = ¥ The difference between

|4

the profit factors of cash-in-advance and letter of credit is:

v 1
TCIA _ [ LC _ _

Vi+r) (A+r)[1+(m+al—/V)(1+r)]

Taking the derivative with respect to V' gives:

0 (WCIA — WLC) B y (1 +r*)ay*/V?

oV V2 4+r) 147?14+ (m+a(l—~/V))(1+7r)]?
The derivative is smaller than zero if:

1+7 A .
a<m;[1+f(1+7' )]2

Note that f > 0. A sufficient condition is thus:

1+7r A

“= (1+74)2 )

(D.4)

(D.5)

(D.6)

(D.7)

4IThese factors are sufficient because under pooling the equilibrium contract only depends on the optimal
choice of a good exporters. Bad exporters imitate whichever contract is optimally chosen by good firms.
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The difference between the profit factors of open account and letter of credit is:

* 1
7OA _ L LC _ v _ (D.8)

Va+r) (A+nr)[1+0m+ad—/V))(1+r)]

Taking the derivative with respect to V' gives:

o (WOA _ 7.[.LC) - ”Y* B (1 + T*)Oé’)/*/VZ (D 9)
ov N V2Z1+4+r) (A+7r)?[1+(m+al—~/V))(1+1r)]? ’
The derivative is smaller than zero if:
1 14792 D.1
@< 1+ (1 +1) (D.10)
Note that f > 0. A sufficient condition is thus:
< ! (D.11)
«Q .
1+ r*

Proof of proposition 2 Proof. From before, (14+r) =14+p+ L, and 1+7*=1+p*+ L.
Then the profit factors are:

S I - (D.12)
IL+p*+ L
5\*
OA

-~ D.13
m 1+p+1L (D-13)

1
7t = (D.14)

(I1+p+ L)1+ fLE1+ p*+ L)]

Now, the taking the difference between the profit factors of cash-in-advance and letter of

credit delivers:

A 1
CIA LC
T — Y = — D.15
1+p+L (A+p+ L)1+ fICQ+p*+ L) ( )
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Taking the derivative with respect to L gives:

a(WCIA _WLC) A 1 +fLC(2—|-p+p* —I—QL)

oL (L+p*+ L) [(1+p+ L)1+ fEO1L+ pr+ L)))?
Plugging the interest rates back in yields:

(wCIA — LC) A 1+ fL91 1 +7) 4+ (1 + 7))

oL ) [ )L+ O+ )]

Which is strictly larger than 0 iff:

5 < (1 +7“*)2 L+ f2O1A+ 1) + (1 + 7))
1+ [1+ fEC(1 + 7+

The difference between the profit factors of open account and letter of credit is:

LOA _ _LC _ AT 1
l+p+L (A+p+ L)1+ fLC1Q+p*+ L))

Taking the derivative with respect to L gives:

O(r0A — 7€) i 1+ fEO[(1+ p+ L)+ (1 + p* + L)]

oL T (U pH+L? (A4 p+ D)1+ FECA+pr+ D

Plugging the interest rates back in leads to:

O(r04 — 7L A* L+ L0 +r) + (14 7)]

oL @) [+ RO+

Which is strictly larger than 0 iff:

X L+ L0 +r) + (1 +7)]
L+ fEO(L 4]’

Proof of proposition 3 Proof. We begin by deriving a useful corollary.

1

Corollary 1 Suppose a < 17+

%)

(D.16)

(D.17)

(D.18)

(D.19)

(D.20)

(D.21)

(D.22)

Then, expected profits from cash-in-advance, open account



and letter of credit change in the destination country payment probability \* in the following

way:

aHOA aHLC aHCIA
= > = > =
ON* ON* ON*

—0 (D.23)

CIA LC OA .
875;* = 0 and that ag;* > 0 and 8(;;\* > (. It therefore remains

It is easy to see that

to be shown that 86H5i S ag[; <. Begin by taking the difference of the profit factors of open

account and letter of credit:

Tl (L)1t (mta(l = )1+ )]

™ — T

~* 1
OA LC )\ (D24)

Taking the derivative with respect to A\* gives:

o OA _ _LC 1 1 *
mot -t B ( 4—7‘)04~ (D.25)
ON* L+ (1+7r)[1+ (m+a(l—X ))(1+r*)?
The derivative is larger than zero if:
1 1 *) )2
1+7r*
As f <0, a sufficient condition for this is:
< ! (D.27)
« .
1+7r*

The corollary states that as long as banks are sufficiently efficient in reducing risk through
letters of credit (small «), the profitability of contracts changes with an increase in the
destination country payment probability A* in the following way: profits from open account
increase the most, profits from letter of credit increase by less and profits from cash-in-
advance remain unaffected. We can now prove the main result of Proposition 3. a < ﬁ
implies the ordering of first derivatives as described in corollary 1. If each payment contract

is used for some 5\*, the slopes imply the following order: cash-in-advance for VA* < AL

Open account for YA* > X5 > A Letter of credit for YA* € (A%, \}). =
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Table 1: Importance of trade finance business for U.S. banks

trade finance in $mio share in total assets share in foreign assets

2006 q1
N 21 21 21
mean 1038.1 .00121 12.76
sd 2254.1 .00168 18.95
2012 q1
N 19 19 19
mean 3852.6 00161 9.39
sd 7360.0 100248 14.40
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Table 2: The effect of global risk and funding costs on aggregate trade finance, 1998-2011

0 @) ) @
log(impy) -0.361  -0.972*%%*  -0.151 0.504**
(0.232) (0.276) (0.225) (0.189)
log(expt) 2.201°04%  2.250%%*  2,009%FF  1.605%**
(0.173) (0.267) (0.195) (0.158)
log(GDP,) _1.900%%%  0.430  -1.900%FF  _2.514%%*
(0.378) (0.382) (0.305) (0.261)
log(LIBOR;)  -0.164%** -0.157#%*
(0.0201) (0.0168)
log(VIX;) 0.175%*  0.127***  0.0875***
(0.0656)  (0.0357)  (0.0313)
log(fed funds;) -0.152%%*
(0.0126)
Constant 42,477 6.680 A1.74%%%  56.047%H*
(8.230) (7.730) (6.581) (5.904)
Observations 56 56 56 46
R-squared 0.912 0.809 0.925 0.965

Robust standard errors in parentheses.
R p<0.01, ** p<0.05, * p<0.1
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Table 7: Heterogeneous responses to changes in the VIX, EIU risk measure

OLS OLS I\Y OLS OLS I\Y
(1) (2) (3) (4) (5) (6)
log(expet) 0.889*** 0.889*** 1.052%* 0.999*** 1.000%** 2,282k
(0.130) (0.129) (0.483) (0.124) (0.123) (0.438)
log(VIXy) 0.690%* 2.219% 2.167*
(0.397) (1.208) (1.132)
log(LIBORy) 0.0449 0.0441 0.0453
(0.0368) (0.0368) (0.0357)
log(GDPpc) -0.0554 -0.0512 -0.201 0.766%** 0.776%** 0.157
(0.215) (0.214) (0.463) (0.290) (0.285) (0.359)
riskes 0.102%* 0.327* 0.330%* 0.119** 0.374** 0.423***
(0.0485) (0.171) (0.158) (0.0512) (0.176) (0.164)
risk?, -0.000454 -0.00296 -0.00298*  -0.000531  -0.00337*  -0.00384**
(0.000462)  (0.00182)  (0.00167)  (0.000476)  (0.00191) (0.00175)
risky x log(VIXy) -0.0145%* -0.0872 -0.0863* -0.0152* -0.0975* -0.0986*
(0.00817) (0.0542) (0.0504) (0.00853) (0.0566) (0.0542)
(riskes)? x log(VIXy) 0.000804 0.000802 0.000912  0.000971*
(0.000582)  (0.000537) (0.000617)  (0.000577)
Observations 910 910 910 910 910 910
R-squared 0.894 0.895 0.894 0.901 0.902 0.857
Time FE no no no yes yes yes
Country FE yes yes yes yes yes yes

Clustered standard errors in parentheses.
K p<0.01, ** p<0.05, * p<0.1
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Table 8: Heterogeneous responses to changes in the LIBOR, EIU risk measure

OLS v OLS v
(1) (2) 3) (4)
log(expet) 0.904%** 1.077** 1.017*%* 2.286%**
(0.131) (0.443) (0.127) (0.448)
log(VIXy) 0.00960 -0.00738
(0.0895) (0.0820)
log(LIBORy) -0.262* -0.272%*
(0.147) (0.141)
log(GDPpc) -0.0518 -0.209 0.769*** 0.180
(0.211) (0.426) (0.280) (0.354)
riske; 0.0572 0.0611 0.0731 0.108**
(0.0435) (0.0405) (0.0444) (0.0494)
risk?, -0.000504  -0.000525  -0.000586  -0.000769
(0.000450)  (0.000416) (0.000454) (0.000487)
riske; x log(LIBOR;)  0.00655**  0.00680**  0.00697**  0.00943**
(0.00306)  (0.00296)  (0.00298)  (0.00378)
Observations 910 910 910 910
R-squared 0.895 0.894 0.902 0.858
Time FE no no yes yes
Country FE yes yes yes yes

Clustered standard errors in parentheses.
K p<0.01, ** p<0.05, * p<0.1
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Figure 1: Evolution of trade finance over time
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Note: The solid line in the graph shows the evolution of total trade finance claims from 1997 to
2012 (left y-axis). The dashed line corresponds to the share of total trade finance claims in total
U.S. exports in goods (right y-axis). Data sources: FFIEC 009 Report, IMF Directions of Trade
Statistics.
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Figure 2: Trade finance and export growth during the crisis

growth rates
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Note: The dashed line in the graph shows the quarterly growth rates of U.S. trade
finance claims over the period from 2007 until 2010. The solid line displays the
corresponding growth rates of U.S. exports in goods. Data sources: FFIEC 009
Report, IMF Directions of Trade Statistics.
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Figure 3: Top countries in terms of trade finance, exports and trade finance intensity
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Note: The upper panel shows the top countries in terms of their shares in total
trade finance claims averaged over the period from 2006 to 2012. The panel in
the middle indicates the top export destinations measured by their average export
shares. In the lower panel, those countries are displayed that have the highest
average trade finance intensity. Bars with patterns indicate offshore financial
centers. Data source: FFIEC 009 report, IMF Directions of Trade Statistics.
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Figure 4: Co-movement of trade finance intensity and the Volatility Index
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Note: The graph shows the ratio of U.S. trade finance claims to U.S.
exports in goods for the period from 1997 to 2012 together with quarterly
averages of the Volatility Index, which measures the expected volatility
of the U.S. stock market over the next 30 days. Data source: FFIEC 009
report, Bloomberg.
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Figure 5: Co-movement of trade finance intensity and LIBOR
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Note: The graph shows the ratio of U.S. trade finance claims to U.S.
exports in goods for the period from 1997 to 2012 together with quarterly
averages of the 3-month LIBOR. Data source: FFIEC 009 report, FRED
Economic Data.

Figure 6: Trade finance and distance, 2006 q1
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Note: The graph plots the log ratio of a country’s trade finance claims
against the country’s log distance from the U.S.. The line is obtained from
fitting a linear regression.
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Figure 7: The relationship between bank trade finance and country risk

m_
[ )

| “

o %
o
(&)
c
]
=
PENE
o
o
£ /
o

[ 4
21 &
o
[ ]
N
T T T T T
20 40 60 80 100

Country risk
Note: The graph shows the estimated relationship between destination

country credit risk and the log of banks’ trade finance claims based on the
estimates in column (4) of table 4.

Figure 8: Estimated heterogeneous response to changes in VIX
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Note: The graph displays the estimated change of banks’ trade finance

claims as a function of credit risk when the VIX index changes by 1 per-
cent. Calculations are based on the estimates in column (3) of table 7.
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Figure 9: Estimated heterogeneous response to changes in LIBOR
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Note: The graph displays the estimated change of banks’ trade finance

claims as a function of credit risk when the LIBOR changes by 1 percent.
Calculations are based on the estimates in column (2) of table 8.
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Profit factore

Figure 10: Profitability of letters of credit as a function of credit risk
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Note: Both panels of the graph plot the exporter’s profit factors under the three payment forms
(cash-in-advance, open account, and letter of credit) as a function of the importer’s default risk
A*. The left graph depicts the case of a fixed letter-of-credit fee in which letter-of-credit profits
are independent of destination country risk. The right graph shows the profit factors in the case
of an endogenous letter of credit fee. Then, letter-of-credit profits decrease in destination country

risk.
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Figure 11: The effect of an increase in aggregate financing costs
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Note: Both panels of the graph plot the exporter’s profit factors under the three payment forms
(cash-in-advance, open account, and letter of credit) as a function of the importer’s default risk
A*. The left graph depicts profit factors when global financing costs are low. The right graph
shows the profit factors after a symmetric increase in the source and destination country financing
costs, keeping all other parameters fixed. This reduces profits under all payment forms, the most
for letters of credit. The vertical lines show that the range of risk levels for which letters of credits
dominate decreases.

Figure 12: Non-linear relationship between letter-of-credit use and destination country risk
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Note: The graph displays the relative profitability of a letter of credit as a function of the im-
porter’s default risk. It corresponds to the difference between profits when a letter of credit is
used and the profits of the most preferred alternative payment method. At the peak, the exporter
is indifferent between open account and cash-in-advance. In the region where the line is above
zero, the exporter prefers to arrange the payment through a letter of credit.
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Letter of Credit Share

Figure 13: Heterogeneous response to changes in VIX in the model
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Note: The figure is based on the following model parameters: m = .03, o =.7, A= 8, r=
=08 \ e [0.7,1]. The left graph shows the optimal payment choice in a low risk environment
as a function of credit risk in the importing country. The graph in the middle displays the choice
after default risks in both countries have increased. When aggregate risk increases, the set of
countries in which all firms choose letters of credit increases. The right graph of the figure reflects
the corresponding change in the share of firms that use letters of credit due to the increase in
aggregate risk, showing a u-shaped response.
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Letter of Credit Share

Figure 14: Heterogeneous response to changes in LIBOR in the model
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Note: The figure is based on the following model parameters: m = .03, «=.7, A= 8, r=
r* =.1 A € [0.6,1]. The graph on the left hand side shows the optimal payment contract
choice as a function of credit risk in the importing country in a low interest rate environment.
The graph in the middle depicts the choice after interest rates in both the exporting and the
importing country have increased by L. As interest rates rise, firms switch away from letters of
credit. The graph on the right hand side shows the change in letters of credit use across destination
countries with different risk levels, showing a hump-shaped response.
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