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1 Introduction

The weak enforcement of international contracts and the lack of financial infor-

mation about firms in foreign countries lead to a commercial default risk for firms

that engage in international trade. If the importer pays for the goods before ship-

ment, then it faces a non-delivery risk: it might not receive the goods in case the

exporter reneges on the contract or in case the exporter’s production activity is

disrupted. In contrast, if the exporter sends the goods before payment, then the

exporter faces a credit risk: the importer might decide to renege on the contract

or it might go bankrupt before payment occurs. Hence, as major sources of com-

mercial default risk for traders, the weak enforcement of international contracts

and the lack of financial information about foreign companies can be significant

barriers to international trade.1

The letter of credit (LC hereafter) is one of the main tools available to traders

willing to reduce commercial default risk. A LC is a promise by an importer’s

bank to pay upon presentation by an exporter’s bank of shipping documents. As

shown below, LCs account for around 15 percent of the value of world merchan-

dise trade. Despite the amounts involved and because of a lack of data, there is

very limited evidence on the main determinants of the international flows of LCs.

Our goal in this paper is to fill this wide gap. We conduct the first systematic

analysis of very comprehensive data on the international exchange of LCs. We

provide answers to the following questions: (i) in countries with a weak legal

framework, do banks provide a good substitute for strong institutions of contract

enforcement and information sharing? (ii) How does the use of LCs relate to the

financial development of the trading countries?

In Section 2, we present the model that guides our empirical analysis. We

introduce two-sided adverse selection and moral hazard in a Melitz (2003) model

with exporters and local distributors. Each trader has beliefs about the ability

1Anderson and Marcoullier (2002) provide evidence that weak public institutions are a
barrier to trade.
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and the willingness of its partner to meet its contractual obligations. As a function

of those beliefs, each exporter chooses its preferred method of payment among

(1) a payment before shipment of the goods (usually called cash-in-advance pay-

ment), (2) a payment after reception of the goods (or payment on open account),

and (3) a payment with bank intermediation (i.e. with a LC). At a cost that

differs across countries, banks have the ability to learn about the financial health

of the local firms and to enforce contracts locally. This cost determines the price

banks charge for their LC services.

We draw the following conclusions from our model. By requesting a LC, a

healthy exporter can signal its good health (if its actual health is private infor-

mation), commit to ship the goods, screen out the unhealthy importers, and get

rid of the risk of voluntary default by the importers. As a result, when both

traders perceive each other as risky, bank intermediation is very useful and the

LC tends to be the method of payment chosen by the exporter. The implication

at the country-pair level is that, conditional on entry into a destination country,

a producer taken at random in a source country is more likely to request a LC

when commercial default risk in the trading economies is high than when it is low.

This is the impact of commercial default risk on the “intensive margin” of bank

intermediation. But commercial default risk also has an impact on the “extensive

margin” of bank intermediation, i.e. on the number of producers that decide to

enter the foreign market. Since an exporter’s expected profit depends positively

on its own reputation and on the average reputation of the importers in the des-

tination country, commercial default risk has a negative impact on entry into the

foreign market and thus on the extensive margin of bank intermediation. A nu-

merical exercise indicates that commercial default risk in the exporting country

and commercial default risk in the importing country should have a positive and

quantitatively similar impact on their bilateral exchange of LCs. Naturally, the

price banks charge for their intermediation services has a negative impact on the

use of LCs.
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In Section 3, we study new data on the exchange of LCs over the SWIFT

financial messaging network in 2006 between 122 countries. As the norm in the

banking industry is to rely on SWIFT to issue LCs, our data set is very com-

prehensive, with a coverage of about 90 percent of the LCs sent.2 The amounts

involved are very large. While specific information about the value of the LCs

sent in 2006 cannot be disclosed for confidentiality reasons, we can estimate that

the aggregate value of the LCs sent over the SWIFT network in 2010 was approx-

imately $2.7 trillion, i.e. 18 percent of the value of world merchandise trade.3 To

conduct our empirical analysis, we measure commercial default risk with ratings

A1, A2, A3, A4, B, C, and D provided by a large export insurance company.

Since we do not directly observe the price of LCs, we use financial development

(measured by the private credit to GDP ratio) as a proxy for the inverse of the

price of LCs.

Since we observe variation in the characteristics of the two sides of the trans-

actions, we can identify both the effect of the importers’ characteristics and the

effect of the exporters’ characteristics. (i) Commercial default risk in the im-

porting country has an economically and statistically significant impact on the

international flow of LCs. When exporting to a country rated between A3 to C,

producers use LCs 4 times more intensively than when exporting to a country

rated A1. It is harder to draw conclusions for the D-rated countries. As predicted

by our model, commercial default risk in the exporting country has a similar im-

pact on the flow of LCs. We interpret this result as evidence that banks located

2Among the banks surveyed by SWIFT (2007), 80 percent of the banks send more than 90
percent of their LCs over SWIFT, and the other 20 percent of banks send more than 50 percent
of their LCs over SWIFT. Because large banks rely on SWIFT to exchange LCs, the market
share of SWIFT measured in value should be higher than 90 percent.

3The International Chamber of Commerce (2011) annual report indicates that, in 2010,
4.8 million LCs were issued on SWIFT. The average value per LC sent in December 2010 was
$565,000. Assuming that this value is representative of the average value per letter in the whole
year 2010, we obtain a total value of $2.7 trillion. The value of world merchandise trade in 2010
was $15.2 trillion. We find 2.7/15.2 = 18 percent. Based on the analysis of LC messages sent
in only four days of 2008-2009, SWIFT (2009b) estimates that the aggregate value of the LCs
sent via SWIFT represented in 2008-2009 about 10 percent of the value of world merchandise
trade.
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in the high-risk countries can be good substitutes for strong institutions of con-

tract enforcement and information sharing. (ii) In addition, countries with more

developed financial sectors exchange a higher number of LCs. On average, a 10

percent increase in the private credit to GDP ratio leads to a 7.5 percent increase

in the number of LCs sent and received. We interpret this as evidence that de-

veloped banking sectors supply LCs at a much lower price than less developed

banking sectors.

Section 4 concludes. Supplementary material is available in the Appendix.

Relation to the literature - This paper builds on recent papers on payment

terms in international trade.4 Schmidt-Eisenlohr (2010) models the choice of pay-

ment terms by exporters. Focusing on the case with homogeneous firms within a

country, he gives the optimal payment method as a function of the degree of con-

tract enforcement and of the financing costs in the trading economies. Studying

transaction-level data from a large, U.S.-based exporter of poultry, Antràs and

Foley (2011) provide evidence on the choice of payment terms in international

trade. The authors focus on the effect of variation in importer characteristics.

Because the exporter is large and located in a country with a strong rule of law,

it does not rely heavily on LCs. Sales to customers which are relatively new

and located in countries with weak contract enforcement are more likely to occur

on cash-in-advance terms. Olsen (2010) argues that the reliability of banks in

international trade should be understood as the outcome of reputation-building

mechanisms. In a setting with imperfect information about the firms’ financial

health, Ahn (2010) explains that optimal screening decisions by banks imply that

banks know better the local firms than the foreign firms. With a LC, banks lo-

cated in different countries can share the useful information they have acquired.

While the existing papers focus either on moral hazard or on asymmetric infor-

mation about the firms’ financial health, the present paper introduces the two

4The recent interest in the role of banks in international trade is motivated by the presump-
tion that credit conditions played a significant role in the 2008-2009 trade collapse (Chauffour
and Farole, 2009). The existing evidence is mixed. See, for example, Chor and Manova (forth-
coming) and Eaton, Kortum, Neiman, and Romalis (2011).
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features in the Krugman (1980) model as extended by Melitz (2003). Within this

theoretical framework, we provide the first analysis of comprehensive data on the

bilateral flows of LCs.

This paper also relates to broader strands of the economics literature. While

the recent empirical literature on trade and finance emphasizes the purely finan-

cial role of banks, i.e. the provision of external finance (e.g., Beck, 2002, Amiti

and Weinstein, forthcoming, Manova, 2010), we bring a new focus on the role of

banks in risk mitigation. We also complement the papers in the institutions and

trade literature that study how private institutions fill the void left by a weak

legal framework (Greif, 1993, Rauch and Trindade, 2002, Feenstra and Hanson,

2004). While we study here the choice by traders between paying without in-

termediaries and paying with banks as intermediaries, our results bear a strong

resemblance to the results obtained by Diamond (1991) in his study of the choice

by firms between borrowing directly (issuing a bond) and borrowing through a

bank. In our model, an exporter facing a given importer chooses to rely on bank

intermediation when neither the exporter nor the importer has a good reputation.

In Diamond’s model, a firm in need of external finance chooses to rely on bank

intermediation when it does not have a good reputation.5

2 A model of international trade with bank in-

termediation

In Sections 2.1 and 2.2, we study the incentives of traders to rely on bank in-

termediation when default risk arises due to two-sided moral hazard and adverse

selection. In Sections 2.3 and 2.4, we develop the implications for the relationship

between the exchange of LCs, the value of trade, and commercial default risk.

Appendix Table A.1 contains a list of symbols.

5See Freixas and Rochet (2008) for an exposition of the microeconomic theory of banking.
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2.1 Setup of the model

We propose a partial-equilibrium model in which there are N countries (n =

1, . . . , N) and three dates (t = 0, 1, 2). Without loss of generality, we focus on

trade from country x (the exporting country) to country m (the importing coun-

try). In short, at date t = 0, producers located in x make offers to distributors

in m; at date t = 1, goods are produced in x and shipped to m; at date t = 2,

the goods shipped from x are sold in m by local distributors.

The consumers - The mass of consumers in country m is Lm. At date

t = 2, each consumer spends wm on a continuum of differentiated goods with the

objective of maximizing a utility function with constant elasticity of substitution

(CES) σ > 1.

The producers and their healthiness - At date t = 0, the mass of pro-

ducers in country x is equal to Mx, determined exogenously. Among these firms,

(1 − δx)Mx are healthy. These firms will be alive at dates t = 1, 2. Each of

them will be able to produce a differentiated good at date t = 1 and to receive

revenues at dates t = 1, 2. The remaining δxMx producers are unhealthy. With

probability one, they will die between date t = 0 and date t = 1. They will not

be able to produce and to receive any revenue at dates t = 1, 2. All producers

are risk-neutral and maximize the present value of their expected profits.

The local distributors and their healthiness - In order to sell goods on

market m, a producer (or exporter) located in x has to rely on a local distributor

(or importer). The cost of matching with a distributor is fxm. With probability

(1 − δm), a producer is matched with a healthy distributor. Such a distributor

will be alive at dates t = 1, 2. It will thus be able to resell goods at date t = 2.

With probability δm, a producer is matched with an unhealthy distributor. Such

a distributor will die between date t = 0 and date t = 1 with a probability

that is very high but strictly lower than one.6 Once matched with a distributor,

6With a small but strictly positive probability, an unhealthy importer will be able to resell
goods at date t = 2. As a result, it is interested in having goods to distribute at date t = 2,
and may therefore accept an offer by a producer.
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an exporter cannot search for another one.7 Then the exporter can make to its

distributor a take-it-or-leave-it offer. The offer consists in a price-quantity bundle

with a method of payment. The distributors are risk-neutral. Each distributor

is specialized in the distribution of a single good. A distributor accepts an offer

if the present value of its profit is greater than or equal to zero.

Asymmetric information and the precision of financial information

- At date t = 0, the actual health of pxMx producers in country x is public

information in country m. Among those producers, some are known to be healthy,

and the others are known to be unhealthy. The actual health of each of the other

(1 − px)Mx producers is known only by the producer itself. We refer to those

producers as producers with unknown health. Similarly, for a producer willing to

export to country m, the probability of being matched with an importer whose

health is public knowledge is pm, and the probability of being matched with an

importer whose health is known only by the importer itself is (1−pm). We refer to

pn with n ∈ {m,x} as the precision of information about agents in n available to

agents located in other countries. The degree of asymmetric information between

agents located in n and foreigners can be measured by (1 − pn). The nature of

information (public or private) is independent of the actual health of the agents.

Contract enforcement, honesty, and voluntary default - In some of

the N countries, the enforcement of international contracts is not perfect. As a

result, some agents may default voluntarily, i.e. decide not to honor a contract.

The degree of contract enforcement in country n with n ∈ {m,x} is measured by

Cn ∈ [0, 1]. (1−Cn) is the fraction of agents in n that have good connections with

the local courts. A connected agent can choose not to honor a contract. An agent

without connections has to honor any contract it signs (under the condition that

it can indeed honor the contract). Contract enforcement is imperfect if Cn < 1.

7To allow exporters to have more than one importer, our model might be extended in the
spirit of the Arkolakis (forthcoming) model. Intermediary products are supplied by exporters
to importers that transform the products into final goods. With an increasing marginal cost,
the exporters can match with additional importers. All final goods are seen by the consumers
as substitutes with CES σ.
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Only the agents themselves and not their foreign partners know whether they

can choose not to honor a contract.

A connected agent decides not to default voluntarily if the direct benefit of

default is lower than the agent’s individual cost of default (cost of having one’s

reputation damaged, legal expenditures, or bribes to local judges).8 For agent

a that voluntarily defaults and therefore does not incur a cost S(a) (cost of

producing goods for the foreign market, price of a bundle received from abroad),

the benefit is S(a), and the cost is d(a)S(a). When agent a is connected, it

decides to honor the contract if d(a) ≥ 1, and it decides to default if d(a) < 1.

When d(a) ≥ 1, we say that agent a is honest. We assume that d(a) is known

by agent a only. The other agents have the prior belief that d(a) is distributed

uniformly on
[
0, d̄(a)

]
, with d̄(a) ≥ 1. Given this belief, the probability that

agent a is honest is Pr(d(a) ≥ 1) = (d̄(a) − 1)/d̄(a). In each country, d̄ is by

assumption distributed in such a way that Pr(d ≥ 1) = (d̄ − 1)/d̄ is uniform on

[0; 1].

Demand shifters and their heterogeneity - The goods are produced with

labor only. The unit cost of labor is determined exogenously. In country x, this

cost is equal to wx. For an exporter located in x, the variable cost of supplying

q units to market m is τxmwxq. This is the sum of a production cost wxq and of

a transportation cost (τxm − 1)wxq, with τxm > 1. This cost is incurred at date

t = 1. Furthermore, producers differ in the perceived quality of their goods. We

model this as demand shifters λ in the consumers’ CES utility function. Each

consumer in country m maximizes
(∫

Ωm
[λ(ω)q(ω)]

σ−1
σ dω

) σ
σ−1

, with Ωm the set

of goods available for consumption in country m at date t = 2 and λ(ω) the

demand shifter for producer ω’s goods.9 In country x, λ is Pareto distributed on

(λx; +∞), with shape parameter γ.10 We denote by hx(λ) its probability density

8For reputation to matter, some firms have to remain in activity after date t = 2. We do
not study explicitly those future periods.

9We take the perceived quality of the various goods as given. In practice, problems of
asymmetric information and moral hazard involving quality may be quite important, especially
if contract enforcement is difficult.

10Helpman, Melitz, and Yeaple (2004) and Chaney (2008) introduce the Pareto distribution
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function. A firm’s shift parameter is independent of its actual health.11

The various methods of payment, trustworthiness, and default risk

- Goods produced in country x at date t = 1 and consumed in country m at date

t = 2 can be paid in three ways.

Open account (OA herefater) - The importer pays at date t = 2, once the

goods have been received. With a payment on OA, the importer is protected

against default by the producer, while the producer faces a credit risk due to

adverse selection and moral hazard. The adverse selection problem is that the

producer might send goods to an importer that will be unable to pay at date t = 2

due to a natural death. The moral hazard problem is that, because the goods are

produced and shipped before payment, the importer may decide not to pay. The

trustworthiness of importer i located in m is ρI(i) ≡ Cm +(1−Cm) Pr(d(i) ≥ 1).

This is the probability that, conditional on being alive at date t = 2, importer

i will pay at date t = 2 when OA is used. Our assumptions imply that ρI is

distributed uniformly on [Cm; 1] in country m. We denote by gm(.) the density

function of trustworthiness in country m.12

Cash in advance (CA) - Payment occurs at date t = 0, before the goods are

produced and shipped. With a CA payment, the exporter is protected against

default by the importer, while the importer faces a non-delivery risk due to

adverse selection and moral hazard. The adverse selection problem is that the

importer might in fact pay in advance for a good that the producer will not be

able to produce, due to a natural death. The moral hazard problem is that,

in the Melitz (2003) model. In their work, firms are heterogeneous in their marginal costs.
Baldwin and Harrigan (forthcoming) show that a model in which firms are heterogeneous in
the perceived quality of their products (with a unit cost increasing less rapidly than quality) is
more consistent with key trade phenomena.

11Similarly, in the Melitz (2003) model, all the firms willing to stay in the industry have the
same death rate, independently of their productivity level.

12We do not model here export credit insurance (ECI) contracts. (i) At a theoretical level, a
risk-neutral trader has no incentive to buy such contracts if the ECI companies have no special
information about the foreign firms and contracts are sold at a fair, non-subsidized price. (ii)
In practice, not all firms are eligible for such contracts; the coverage against commercial risk
provided by such contracts is usually only partial (around 90 percent); insurance is usually not
available for the most risky countries.
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because the seller is paid before the production stage, it might decide not to

produce the goods. As the exporters choose the method of payment, the method

they choose might reveal their ability or willingness to default. The pre-offer

trustworthiness of exporter e located in x is ρE(e) ≡ Cx + (1−Cx) Pr(d(e) ≥ 1).

Its interpretation is simple: if CA were imposed on exporter e, then ρE(e) would

be the probability that, conditional on being healthy, exporter e ships the goods

at date t = 1. The pre-offer trustworthiness of producer e is possibly different

from its post-offer trustworthiness, here denoted ρ̃E(e). Our assumptions imply

that ρE is distributed uniformly on [Cx; 1] in country x. We denote by gx(.) the

density function of pre-offer trustworthiness in country x.

Letter of credit (LC) - At date t = 0, the importer asks its bank to issue a

LC of the contract’s value, V . If the importer’s bank (also called the issuing

bank) issues the LC, then the importer pays to its bank an intermediation fee

equal to ϕmV , and the exporter pays to its bank (the advising bank) a fee equal

to ϕxV . To simplify the analysis, we assume that, for n ∈ {m,x}, ϕn is the

same for all the firms within country n. The fees are proportional to the cost for

the banks of learning about the financial health of the local firms, of enforcing

contracts locally, and of processing the LCs. Note that this assumption and the

results by Djankov, McLiesh, and Shleifer (2007) imply that the intermediation

fees should be negatively correlated with financial development. By issuing a

LC, the importer’s bank promises to transfer V to the exporter’s bank at date

t = 1, upon presentation of shipping documents (UNCTAD, 1998). The exporter

produces and ships the goods at date t = 1.

We here assume that banks are reliable intermediaries in international trade.

First, banks want to be considered as reliable. Indeed, if an issuing bank were

to renege on a promise to pay, then the bank would possibly make a sizable

profit in the short run (by sharing the cost savings with its client), but the

bank would lose its credibility and thus the opportunity to make profits in the

next periods. The same would apply to an advising bank presenting untruthful
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shipping documents.13 Second, banks have the ability to be reliable. Banks

issuing LCs are financially healthy.14 At a cost, they can learn about the financial

health of their clients. Hence they can issue LCs only for the financially healthy

importers and they can advise only the financially healthy producers. At a cost,

banks have the ability to enforce contracts locally. Hence issuing banks can make

distributors pay for the imported goods, and advising banks can make exporters

produce and ship the goods as specified in the contracts.15

Liquidity - The healthy producers have enough liquidity to finance by them-

selves any working capital required at date t = 1. Similarly, the healthy distribu-

tors have enough liquidity to pay for the intermediation fees at date t = 0 and for

the goods at dates t = 0 or t = 1. All firms face the same interest rate r = 0.16

2.2 When is bank intermediation chosen?

At date t = 0, each exporter that is located in x and has entered market m pro-

poses to its importer a price-quantity bundle (Vxm, qxm). If an importer receives

qxm units at date t = 2, then it sells all of them because, with CES preferences,

the marginal revenue is strictly positive for any q. Inverting the demand function

qm(p, e) = λ(e)σ−1P σ−1
m p−σLmwm, we find the inverse demand function for pro-

ducer e’s good in country m. It is given by pm(q, e) = λ(e)
σ−1

σ P
σ−1

σ
m q−

1
σ (Lmwm)

1
σ .

13Survey evidence by Mann (2000) clearly indicates that reputation is a key concern for banks
that engage in LC transactions. See Olsen (2010) for a related theoretical analysis.

14It seems reasonable to assume that banks engaged in LC transactions, usually the main
banks in each country, were indeed financially healthy in the period of interest, the year 2006.

15Nevertheless, bank-related risk is not totally absent in LC transactions (UNCTAD, 1998).
An issuing bank might become insolvent or might refuse to pay on the ground of major dis-
crepancies between the submitted documents and what they are supposed to be. An advising
bank might be unable or unwilling to provide truthful documents. We assume that such events
rarely occur.

16See Schmidt-Eisenlohr (2010) as well as Antràs and Foley (2011) for models with alternative
assumptions about financing. Differences in interest rates matter for the choice between CA
and OA. Since payment with a LC can occur at an early stage (at t = 0 in our model), at
an intermediary stage (at t = 1, “sight payment”), or at a later stage (at t = 2, “deferred
payment”), differences in interest rates should matter less for the choice between, on the one
hand, LC, and, on the other hand, CA and OA. SWIFT (2009b) indicates that the maturity
of LCs is highly heterogenous (between less than a month and more than 6 months).
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In those two functions, Pm ≡
(∫

Ωm
[pm(ω)/λ(ω)]1−σ dω

) 1
1−σ

is the ideal index of

quality-adjusted prices for a consumer in country m, with pm(ω) the consumer

price chosen by the distributor of good ω in m.

In Section 2.2.1, we focus on the exporter-importer pairs in which the exporter

e is healthy and honest. We give the take-it-or-leave-it offer that is optimal for

the exporter. As explained above, the exporter’s pre-offer trustworthiness, ρE(e),

could differ from its post-offer trustworthiness, ρ̃E(e). Similarly, before an healthy

exporter makes an offer, its good health may be public information or private

information. If the good health of the exporter is unknown before it makes

an offer, then the exporter’s offer might indicate its actual health. Hence we

should also distinguish the pre-offer belief, δE(e), from the post-offer belief, δ̃E(e),

regarding its actual health. We call (ρE(e), δE(e)) the reputation of exporter e.

Note that δE(e) takes one of three values: δE(e) = 0 when e is known to be

healthy; δE(e) = 1 when e is known to be unhealthy; and δE(e) = δx when e

has a health unknown to foreigners. Similarly, denoting by i the identity of an

importer, we call (ρI(i), δI(i)) the reputation of importer i, and δI(i) ∈ {0, δm, 1}.
In Section 2.2.2, we give a perfect Bayesian equilibrium (PBE) of the game played

by the traders.17 Asymmetric information about the party that offers the contract

implies a multiplicity of equilibria. We focus on the “pooling” equilibrium with

ρ̃E(e) = ρE(e) and δ̃E(e) = δE(e),∀e.18 If at least one of the two agents in an

exporter-importer pair is known to be unhealthy, then no offer is made by the

exporter. Sections 2.2.1 and 2.2.2 focus on the pairs for which none of the traders

is known to be unhealthy.

17See Fudenberg and Tirole (2000) for a definition.
18The selected equilibrium is not the unique one. Of particular interest is the equilibrium in

which CA is not used because the importers have the belief that, if CA were proposed, then
it would be proposed by producers that would default ((1 − δ̃E)ρ̃E = 0). While this kind of
equilibrium is possible, it is unlikely to appear. First, ignoring the banks’ profits (if any), the
selected equilibrium Pareto-dominates the other one. Second, the selected equilibrium is the
one preferred by the exporters, the agents that choose the payment method. In addition, the
other equilibrium does not seem consistent with the facts: the CA option, while not dominant
in international trade finance practices, is widely used.
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2.2.1 Profit maximization by the healthy, honest exporters

Open account - From the exporter’s point of view, there is a probability [1 −
δI(i)]ρI(i) that the importer will pay for the goods shipped. At the same time,

the exporter wants its offer to be accepted by a healthy importer that is honest

or not connected with the local courts.19 Thus the exporter solves

max
q,V

[1− δI(i)]ρI(i)V − qτxmwx, s.t. pm(q, e)q − V ≥ 0.

The profit-maximizing quantity is qOA
xm (e, i) = ([1− δI(i)]ρI(i))

σ q̄xm(e), where

q̄xm(e) ≡ λ(e)σ−1P σ−1
m Lmwm[(σ − 1)/(στxmwx)]

σ is the optimal quantity under

symmetric information and perfect contract enforcement. Intuitively, the worse

the reputation of the distributor, the lower the expected marginal revenue of

the producer, hence the lower the quantity in the optimal bundle. Producer e

makes an expected profit E
[
πOA

xm (e, i)
]

= ([1− δI(i)]ρI(i))
σ π̄xm(e) − fxm, where

π̄xm(e) ≡ λ(e)σ−1
(

σ−1
στxmwx

)σ−1
P σ−1

m Lmwm

σ
is the profit (gross of the entry cost) that

producer e would make when exporting from x to m if there were no problem of

contract enforcement or asymmetric information.

Cash in advance - At date t = 0, a distributor accepts to pay in advance for a

bundle only if it is actually healthy. Thus, from the exporter’s point of view, the

probability that the importer accepts a contract with CA payment is [1− δI(i)].

From the importer’s point of view, the probability that producer e produces and

ships the goods at date t = 1 is [1− δE(e)]ρE(e). The producer solves

max
q,V

[1− δI(i)] (V − qτxmwx) , subject to [1− δE(e)]ρE(e)pm(q, e)q − V ≥ 0.

The profit-maximizing quantity is qCA
xm (e, i) = ([1 − δE(e)]ρE(e))σ q̄xm(e). Intu-

itively, the worse the reputation of a producer, the lower its marginal revenue,

hence the lower the quantity in the optimal bundle. Net of the fixed entry

19In contrast with Schmidt-Eisenlohr (2010) or Antràs and Foley (2011), we do not have to
impose the constraint that the amount paid by the importer cannot exceed the market value
of the goods being purchased.
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cost fxm, the expected profit of exporter e is E
[
πCA

xm (e, i)
]

= [1 − δI(i)]([1 −
δE(e)]ρE(e))σπ̄xm(e)− fxm.

Letter of credit - The importer’s bank issues a LC to importer i if and only if

the importer is healthy. From the exporter’s point of view, a LC is issued with

probability [1− δI(i)]. Since banks advise healthy exporters only and can enforce

contracts locally, the importer that is asked a LC and obtains it knows that it

will get the goods. Thus, the exporter solves

max
q,V

[1− δI(i)] [(1− ϕx)V − qτxmwx] , s.t. pm(q, e)q − V (1 + ϕm) ≥ 0.

The profit-maximizing quantity is qLC
xm(e, i) =

(
1−ϕx

1+ϕm

)σ

q̄xm(e). The interme-

diation fees have a negative impact on the producer’s marginal revenue and

thus on the size of the optimal bundle. Producer e makes an expected profit

E
[
πLC

xm(e, i)
]

= [1− δI(i)]
(

1−ϕx

1+ϕm

)σ

π̄xm(e)− fxm.

Chosen method of payment - First, the exporter prefers LC to OA if

1− ϕx

1 + ϕm

≥ [1− δI(i)]
σ−1

σ ρI(i). (1)

This inequality is more likely to hold when the cost of bank intermediation is

small (ϕm and ϕx small). Because LCs allow exporters to reduce the risk of

voluntary default by the importers and to screen out the unhealthy importers,

LC tends to be preferred to OA when the importer is perceived as untrustworthy

(ρI(i) small) and possibly unhealthy (δI(i) = δm). Second, LC is preferred to

CA if
1− ϕx

1 + ϕm

≥ [1− δE(e)]ρE(e). (2)

Again, this inequality tends to be satisfied when the intermediation fees are small.

Because LCs allow exporters to reduce the risk of voluntary default faced by the

importers and to signal their good health, LC tends to be preferred to CA when

the exporter is perceived as untrustworthy (ρE(e) small) and possibly unhealthy
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(δE(e) = δx). And third, CA is preferred to OA if

[1− δE(e)]ρE(e) ≥ [1− δI(i)]
σ−1

σ ρI(i), (3)

which is true when the exporter has a better reputation than the importer.

2.2.2 Equilibrium offers and beliefs

Offers by the healthy, honest exporters - LC is proposed if ρI and ρE are such that

inequalities (1) and (2) are satisfied; CA is proposed if ρI and ρE are such that

inequality (2) is not satisfied and inequality (3) is satisfied; OA is proposed if ρI

and ρE are such that neither inequality (1) nor inequality (3) are satisfied. The

proposed quantities (qLC
xm , qCA

xm , or qOA
xm ) are given in Section 2.2.1. The bundle

prices are such that the participation constraints of the healthy, honest importers

are just satisfied.

Offers by the other exporters - All the healthy exporters make the same offers

as the healthy, honest exporters perceived as identical. The exporters with un-

known health and actually unhealthy make the same offer as the healthy, honest

exporters perceived as identical if and only if the latter choose the CA option.

Post-offer beliefs - If an exporter plays a strategy consistent with this equi-

librium, then (1− δ̃E)ρ̃E = (1− δE)ρE. If an exporter were to play a strategy off

the equilibrium, then (1− δ̃E)ρ̃E = 0.

The off-equilibrium beliefs imply that, if an exporter supposed to choose the

OA option were to propose the CA option, then the importer would infer that the

exporter is in fact able and willing to default. Given those off-equilibrium beliefs,

no exporter has an incentive to deviate from the given profile of strategies.

Panel A of Figure 1 summarizes the choices by the exporters when both

traders are known to be healthy. If the two traders are not trustworthy and if the

cost of bank intermediation is not too high, then LC is chosen. If at least one

trader is trustworthy, then the default risk is acceptable for at least one agent,

and the exporter chooses to dispense with bank intermediation. Panel B of Figure
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1 shows that sellers known to be healthy and facing buyers with unknown health

make very similar choices, but with one key difference: by proposing LC or CA,

the exporter can screen out the unhealthy importers; as a result, LC and CA

are used more heavily. Panel A of Figure 2 illustrates the choices made by the

exporters with unknown health when they face importers known to be healthy.

The demand for LCs tends to be high because LCs can be used by the exporter

to signal its good health. Finally, panel B of Figure 2 shows that, everything

else equal, the use of LCs is the highest with asymmetric information about the

two traders’ health: bank intermediation can be used by the actually healthy

exporters both to signal their good health and to screen the importers.

< Figure 1 here >, < Figure 2 here>

2.3 Reputation, profits, and self-selection into foreign mar-

kets

Reputation and profits in foreign markets - Let MPxm(ρE, δE, δI) with

MP ∈ {CA, OA, LC} be the set of ρIs such that the method of payment MP is

chosen by the exporter when its reputation is (ρE, δE) and the perceived proba-

bility of death of the importer is δI . When a healthy, honest exporter e located

in x enters market m, its expected profit E[πxm(e)] depends on its reputation

(ρE(e), δE(e)). Let us define the profit or revenue multiplier Λxm(ρE, δE) by

Λxm(ρE, δE) ≡ pm(1− δd)Lxm(ρE, δE, 0) + (1− pm)Lxm(ρE, δE, δm), (4)

with

Lxm(ρE, δE, δI) ≡
∫

CAxm(ρE ,δE ,δI)

(1− δI)[(1− δE)ρE]σgm(ρI)dρI+

∫
OAxm(ρE ,δE ,δI)

[(1− δI)ρI ]
σgm(ρI)dρI +

∫
LCmx(ρE ,δE ,δI)

(1− δI)
(

1−ϕx

1+ϕm

)σ

gm(ρI)dρI .

(5)
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As Appendix A.2 shows, we can conveniently write

E[πxm(e)] = Λxm(ρE(e), δE(e))× π̄xm(e)− fxm. (6)

Equations (4)-(6) indicate that firms with a good reputation make relatively

high expected profit when they enter a foreign market. When firms with a good

reputation choose the CA option, they can charge a high price for their bundles.

As Section 2.2 shows, firms with a good reputation are also more likely to propose

a CA payment, a method of payment that is attractive given their reputation.

In addition, there is an interaction effect between the exporter’s reputation

and the degree of contract enforcement in the destination country. Consider first

the case of a firm with an extremely good reputation ((1 − δE)ρE = 1). Figure

1 shows that this firm chooses for sure a CA payment. As a result, the firm is

not affected by the trustworthiness of its importer, and the degree of contract

enforcement in the destination country has no impact on the firm’s expected

profit. In contrast, a firm that is less reputable (e.g., ρE < 1) makes a low

expected profit in countries with a poor legal system: when entering such markets,

the firm chooses the LC and CA options with a high probability (low horizontal

lines with level Cm in Figures 1 and 2). LC is costly due to the intermediation

fees, and CA is costly due to the price decrease required to compensate the

importer for the risk it takes. Hence, except for exporters with an extremely

good reputation, a low degree of contract enforcement in a destination country

has a negative effect on an exporter’s expected profit. This effect is more negative

for exporters with a bad reputation. A low precision of financial information in

the importing country has similar effects.

Reputation and self-selection into exporting - A producer in x enters

market m if and only if, in expectation, entry has a positive impact on its value.

Using the definition of π̄xm(e) and equation (6), we find that, for the healthy,

honest producers with reputation (ρE, δE), the demand-shifter threshold for ex-
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porting from x to m is

λxm(ρE, δE) =
wxστxm

(σ − 1)Pm

[
fxmσ

wmLmΛxm(ρE, δE)

] 1
σ−1

. (7)

When considering the healthy, dishonest producers, we have to distinguish

two cases. If the producer is not connected, then its expected profit is the same

as the one of an honest producer with the same reputation. Its demand-shifter

threshold is thus given by equation (7). If the producer is connected, then it makes

a larger expected profit than a healthy, honest producer perceived as identical

(larger profit with CA). Nevertheless, if a producer with reputation (ρE, δE) and

a demand shifter lower than λxm(ρE, δE) were to enter market m, its distributor

would infer that such a producer proposing CA would actually default. Thus the

demand-shifter threshold for the healthy, connected, and dishonest producers is

given by equation (7).

Do the unhealthy producers decide to enter market m? If their health is

public information, then they cannot get any revenue on market m and thus

decide not to incur the cost fxm. If their health is private information, then we

have to consider two cases. If the exporter has a sufficiently high trustworthiness

ρE, then there is a positive probability that it will be able to propose a contract

with a CA payment. We assume that, for such a producer, the demand-shifter

threshold for exporting is given by equation (7). In contrast, if the exporter does

not have a sufficiently high trustworthiness, then it knows that, with probability

one, it will not be able to propose a contract with CA payment. Such a producer

does not enter market m.

2.4 Letters of credit and the value of trade

The value of trade - Without adverse selection and moral hazard, the CIF

(cost, insurance and freight) value of exports by a producer with demand shifter

λ is r̄xm(λ) = σπ̄xm = λσ−1
[

(σ−1)Pm

στxmwx

]σ−1

wmLm. With adverse selection and

moral hazard, exports conditional on entry are reduced for two reasons. First,

18



the risk of default and the cost of bank intermediation induce the exporters to

reduce the quantity they contract on. Second, some exporters indeed default

because they voluntarily choose to do so or because they are unable to produce.

Consequently, the expected value of (actual) exports by a producer with demand

shifter λ and reputation (ρE, δE) is

E[rxm(ρE, δE, λ)] = Λ̂xm(ρE, δE)× r̄xm(λ), (8)

where the function Λ̂xm(ρE, δE) (defined in Appendix A.3) slightly differs from

Λxm(ρE, δE) because it takes into account actual default by some exporters.20

Similarly to Λxm(ρE, δE), Λ̂xm(ρE, δE) is increasing in ρE and decreasing in δE.

Summing over producers with different demand shifters and levels of trust-

worthiness, we find the value of exports by firms known to be in good health,

Txm(0), and the value of exports by firms with unknown health, Txm(δx):

Txm(0) = Mxpx(1− δx)
∫ 1

Cx

(∫ +∞
λxm(ρE ,0)

r̄xm(λ)hx(λ)dλ
)

Λ̂xm (ρE, 0) gx(ρE)dρE; (a)

Txm(δx) = Mx(1− px)
∫ 1

Cx

(∫ +∞
λxm(ρE ,δx)

r̄xm(λ)hx(λ)dλ
)

Λ̂xm (ρE, δx) gx(ρE)dρE. (b)

(9)

In total, the value of exports from x to m is Txm = Txm(0) + Txm(δx).

In equations (9a)-(9b), we can see how moral hazard and adverse selection

have a negative impact on trade. The first negative effect is on the intensive

margin of trade: on average, the producers that enter the foreign market ex-

port lower quantities. For instance, a low degree of contract enforcement Cx in

the exporting country implies that there is a high fraction of producers with a

low trustworthiness and hence a low expected value of exports (high portion of

revenue multipliers Λ̂xm (ρE, 0) and Λ̂xm (ρE, δx) with a low value). The second

negative effect of moral hazard and adverse selection on trade is through the

extensive margin: among the firms in the exporting country, less firms decide

20In this model, a defaulting producer does not deliver the goods. The goods are therefore
not declared at the customs of the destination country. If instead a defaulting producer were
to deliver goods but with a quality much lower than specified in the contract, the delivered
products would be declared at their face value.
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to enter the foreign market. For instance, a lower precision of financial informa-

tion px in the exporting country implies that fewer firms have a demand shifter

λxm(ρE, δE) sufficient to make entry into market m beneficial.

The number of letters of credit - Let Prxm(LC|ρE, δE) be the probability

that a producer located in x entering market m with reputation (ρE, δE) chooses

LC as its payment method and obtains a LC from its distributor (see Appendix

A.3 for an explicit formula). Summing over the various producers, we find the

number of letters received by producers known to be in good health, LCmx(0),

and the number of letters received by producers with unknown health, LCmx(δx):

LCmx(0) = Mxpx(1− δx)
∫ 1

Cx

(∫ +∞
λxm(ρE ,0)

hx(λ)dλ
)

Prxm(LC|ρE, 0)gx(ρE)dρE; (a)

LCmx(δx) = Mx(1− px)
∫ 1

Cx

(∫ +∞
λxm(ρE ,δx)

hx(λ)dλ
)

Prxm(LC|ρE, δx)gx(ρE)dρE. (b)

(10)

In total, producers located in x receive from m a number of letters given by

LCmx = LCmx(0) + LCmx(δx).

With equations (10a)-(10b), we can decompose the total effect of moral hazard

and adverse selection on the number of LCs. The first effect is on the various

Prxm(LC|ρE, δE)s. We refer to it as the effect on the intensive margin of bank

intermediation. The analysis in Section 2.2 clearly indicates that problems of

moral hazard and adverse selection have a positive effect on the intensive margin

of bank intermediation. For instance, once a producer has entered a market, it

is more likely to ask for a LC if the degree of contract enforcement Cm is low

in the importing country. This may be illustrated in Figures 1 and 2 with a

downward shift of the horizontal lines with level Cm. The second effect of moral

hazard and adverse selection on the number of LCs goes through the extensive

margin (of trade or bank intermediation, i.e. the number of firms that decide

to enter the foreign market). For instance, in importing countries with a weak

contract enforcement, the expected profit of an exporter tends to be low. As

a result, for such importing countries, the demand-shifter threshold for entry is

high on average. This has a negative effect on LCmx. This effect is magnified
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by the interaction between the exporter’s reputation and the degree of contract

enforcement in the destination country: a low degree of contract enforcement

affects more negatively the firms with a relatively bad reputation, the firms which

are the most likely to ask for a LC. As a result, commercial default risk in the

importing country has a total effect on LCmx that is a priori ambiguous. In

contrast, commercial default risk in the exporting country has, in our model,

an effect on LCmx that is unambiguously positive (more producers with a bad

reputation, same entry threshold for firms that may choose LC).

In Appendix A.3, we compute the value of trade from the exporting country

x to the importing country m, Txm, and the number of letters of credit sent from

m to x, LCmx. The implied relationship between Txm and LCmx is of the form:

LCmx = F


1/Cx, 1/px, δx︸ ︷︷ ︸

x default risk

, ϕx, 1/Cm, 1/pm, δm︸ ︷︷ ︸
m default risk

, ϕm, γ, σ


× Txm

fxm

, (11)

where fxm is the fixed cost of exporting from x to m. Commercial default risk (in

the two countries) has a negative impact on the extensive margin of trade and thus

on the extensive margin of bank intermediation (the two margins are identical in

our model). But commercial risk has a negative impact on the intensive margin

of trade and a positive impact on the intensive margin of bank intermediation.

Hence, while F (.) is increasing with commercial default risk in the exporting

country, F (.) should be increasing with commercial default risk in the importing

country.

Commercial default risk and its effects: a numerical exercise - In

this section, we conduct a numerical exercise to check the expected property that

commercial default risk has a positive impact on the LC to trade ratio.

Effect of default risk in the importing country - We let Cm and pm vary together

from 0.9 to 0.4. We assume Cx = px = 0.8. In both countries, banks charge

for LCs a proportional fee ϕm = ϕx = 0.02. For the other variables, we follow
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Bernard, Redding, and Schott (2007).21 Before studying the LC/trade ratio itself,

we illustrate the effect of commercial default risk in the importing country on the

extensive margin of trade. Using equation (7), we compute the demand-shifter

threshold to export from x to m, λxm(ρE, δE), both for a very high reputation level

(in terms of commercial risk) (ρE = 0.98, δE = 0) and for a lower reputation level

(ρE = 0.8, δE = 0.025). In Figure 3, we verify that, for a given level of default

risk in the importing country, the threshold is lower at the very high reputation

level than at the relatively low one. In addition, because of the interaction effect

between the producer’s reputation and the default risk in the foreign market,

the threshold increase implied by a risk increase is higher for a firm with a bad

reputation. Panel A of Figure 4 shows that the LC to trade ratio, LCmx/Txm,

increases with commercial risk in the importing country.

< Figure 3 here >, < Figure 4 here >

Effect of default risk in the exporting country - We now let Cx and px vary

together from 0.9 to 0.4. We assume Cm = pm = 0.8. The values of the other

parameters are kept unchanged. We see in panel B of Figure 4 that the LC to

trade ratio is increasing in the commercial risk of the exporting country.

3 Bank intermediation and default risk: a cross-

sectional analysis

3.1 Data

Letters of credit - The data set on the exchange of LCs was provided by

the Society for Worldwide Interbank Financial Telecommunication, known as

SWIFT. The cooperative operates a network on which banks and other financial

institutions exchange messages. In 2006, 8,105 institutions in 207 countries or

21More specifically, we choose Mx = 400, wx = 1, λx = 0.5, δx = 0.025, wm = 1, Lm = 1, 000,
Pm = 0.2, δm = 0.025, fxm = 0.2, τxm = 1.5, σ = 3.8, γ = 3.4. In Bernard, Redding, and Schott
(2007), some of those values are taken as exogenous and the others are found as endogenous
outcomes in their general equilibrium model.
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territories were connected to the network. They exchanged almost 150 million

messages. The data set contains information on the messages sent by banks when

they issue a LC via SWIFT, the MT700 messages. For each corridor (defined

as a directed country pair) mx, we know the number of MT700 messages sent

from m to x in 2006, LCSWIFT
mx . For confidentiality reasons, we do not have

additional information about the contract underlying each message (unit value,

nature of the goods, etc). Despite this shortcoming, our data set has a coverage-

precision mix superior to the one of the alternative sources of information on bank

intermediation in international trade, usually survey reports with very aggregated

data.22 The data set is very comprehensive because most banks are connected to

SWIFT and using the SWIFT network to issue LCs is the norm in the financial

industry. As explained in the introduction, our data set covers about 90 percent

of the LCs sent in 2006.

SWIFT (2007) reports that, in LC transactions, the main reason for not us-

ing the SWIFT network is the lack of connection for at least one of the two

banks involved. Because we do not have information about the market share of

SWIFT in the various countries, our empirical work may suffer from a problem

of omitted variable. To alleviate that problem, we use a key change in SWIFT’s

pricing policy: to appeal to the middle- and small-size banks, SWIFT introduced

in 2008 a low-cost version of its services, Alliance Lite.23 This new pricing policy

contributed to the 13 percent (from 8,105 to 9,281) increase in the number of

institutions connected to SWIFT between 2006 and 2009 (SWIFT, 2009a, 2010).

This increase has been especially high in the countries with a very high com-

mercial default risk (D-rated countries, see below), with a 30-percent increase.

A natural assumption is that most of the banks dealing in LC transactions but

22An exception is the data set studied by Antràs and Foley (2011): compared to the SWIFT
data set, it is more precise, but also much less comprehensive. Importantly, the SWIFT data
set allows us to identify the effect of the exporters’ characteristics on the use of LCs.

23In late 2008, banks willing to use Alliance Lite could choose between two options: a monthly
flat fee of 850 euros per month including up to 4,000 messages and files sent or received per
month, and a pay-as-you-go subscription with a monthly fixed fee of 200 euros and a unit price
of 1 euro. A simple internet connection and a USB key are sufficient to use Alliance Lite.
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not connected to SWIFT in 2006 decided to connect to the network once offered

the low-cost option in 2008. Under this assumption, the percentage increase in

the number of connected institutions in country n over the 2006-2009 period,

denoted ∆SWIFTn, is a good proxy for the percentage of LCs sent or received

by country n in 2006 but missing in our data set. Hence we use ∆SWIFTn as

a control variable. Furthermore, banks in a given country are less likely to be

connected to the SWIFT network if the country’s economy is relatively closed.

Another control variable in our empirical approach is the trade to GDP ratio,

denoted Openn for country n (see later).

Table 1 provides information on the LC messages sent from and to the 122

countries listed in Appendix Table A.2. We see that 93 percent of the 6,562,321

messages exchanged in 2006 were sent from one country to another. This indi-

cates that LCs are mainly used in international trade transactions and rarely for

domestic transactions. Table 1 also reports that the fraction of corridors with

no LC sent via the SWIFT network is 41 percent. Based on the World Bank

classification of countries into regions (extended to include the rich countries),

Table 2 gives the flow of LCs within each region and across regions. The East

Asia and Pacific region is the origin and the destination of a large number of LCs:

it accounts for 42 percent of the LCs sent and for 61 percent of the LCs received.

This is in line with the prediction of our model that the number of LCs depends

on the value of trade and on the commercial default risk of the trading economies.

What may be more surprising is the relatively small number of LCs involving

Sub-saharan Africa: given the relatively weak rule of law in the region, we would

expect to see a higher number of LCs exchanged. The econometric analysis in

Section 3.3 will indicate whether this fact can be explained by the relatively low

amount of trade by the region or by a lack of strong banking sectors.

<Table 1 here>, <Table 2 here>

Appendix Table A.2 presents country-level data on the international exchange
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of LCs over the SWIFT network in 2006.24 The number of financial institutions

connected to the SWIFT network is usually large, even in the poor countries

(given the size of their economy). As expected, there is across the various coun-

tries a strong heterogeneity in the number of destination and origin countries. At

one extreme, Germany sent LCs over SWIFT to 120 countries and received LCs

from 113 countries. At the other extreme, the Republic of Congo sent LCs to one

country and received LCs from one country. There is also a huge heterogeneity

in the number of LCs sent and received. In 2006, China sent more than 500,000

LCs and received almost 1,700,000 LCs, while the Republic of Congo sent 29

LCs and received just one LC.

Trade - Consistently with our model, we use data on CIF bilateral imports.

They are drawn from the IMF Direction of Trade Statistics. Trade from x to m

is denoted Txm. As traders learn about each other through repeated interaction,

we also include ∆Txm, the percentage increase in trade from x to m between the

1999-2001 period and 2006, as a control variable. Trade in goods and services

as a share of GDP, denoted Openn for country n, is constructed from the World

Bank World Development indicators.

To control for sector-specific effects on the demand for LCs, we rely on in-

formation in BACI, the CEPII product-level trade database. We aggregate the

various goods into 13 categories.25 The share of trade from x to m in category i

is denoted Sharei,xm. The various sector-specific effects we have in mind are as

follows. First, the value of a LC should vary systematically across sectors, with

for instance the average LC value much lower for textiles than for oil. Second,

24We exclude from our sample the countries in which LCs are compulsory for imports. We
could not find an established list of those countries. Our inquiry through multiple sources indi-
cates that, in 2006, LCs were mandatory for (most) imports in Bangladesh, Nigeria, Pakistan,
and Thailand. We keep in our sample Algeria (LCs for imports were imposed in 2009).

25Those categories are 1. Agricultural and food products; 2. Mineral products except fuels
and oils; 3. Mineral fuels and oils; 4. Chemicals; 5. Plastics and rubber; 6. Wood and wood
products, raw hides and skins, leather and furs; 7. Textiles, footwear, and headgear; 8. Stone
and glass; 9. Metals; 10. Machinery and mechanical appliances; 11. Electrical machinery and
equipment; 12. Transportation goods; 13. Miscellaneous. We thank Rodrigo Paillacar for his
help with the BACI data.
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LCs should not be prevalent in sectors in which at least one of the two trading

partners is systematically very large and reputable. Third, for exporters that sell

products tailored to the specific needs of their clients (like machinery), the cost

of default by their customers is higher; such exporters should rely more heavily

on LCs. And fourth, no LC is needed in the case of intra-firm trade.

Distance - The distance between countries x and m is denoted Distxm

(CEPII data). Distance does not enter explicitly equation (11), but we expect

distance between two countries x and m to be positively related to the fixed cost

of exporting from x to m, fxm. Through this channel, distance has a negative

impact on the number of LCs exchanged (keeping the level of trade constant).

On the other hand, Antràs and Foley (2011) argue that distance has a negative

effect on the fraction of the revenues the exporter receives in case of default by

the importer.26 Through this second channel, distance raises the incentives of

the exporter to avoid default by the importer and thus has a positive impact on

the use of LCs. In our empirical work, we can only estimate the net effect of

distance on the LC flows.

Default risk - Traders face a commercial default risk due to problems in the

enforcement of international contracts and a lack of information about the finan-

cial health of some companies. Fortunately, a measure of that risk is available

for a large set of countries in 2006. This is the Business Climate rating published

by COFACE (2008), a major foreign credit insurance company. This “rating

is intended to assess overall business environment quality in a country. More

specifically, it reflects whether corporate financial information is available and

reliable, whether the legal system provides fair and efficient creditor protection,

and whether a country’s institutional framework is favourable to intercompany

transactions.”27 This rating is therefore closely related to the Cn and pn institu-

26In our model, this fraction is equal to zero whatever the distance between the trading
countries.

27The core of the rating rests on responses by COFACE entities worldwide to a questionnaire
about the quality of information available on companies and the legal protection given to
creditors. This information is complemented by other measures of institutional framework
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tional variables in our model. The various ratings are A1, A2, A3, A4, B, C, and

D. For instance, the worst rating, D, corresponds to the following description:

the “business environment is very difficult. Corporate financial information is

rarely available and when available usually unreliable. The legal system makes

debt collection very unpredictable. The institutional framework has very serious

weaknesses. Intercompany transactions can thus be very difficult to manage in

the highly risky environment.” While commercial default risk also exists for com-

mercial transactions within a country, we expect this risk to be magnified in the

international context.

Private credit - We assume that the cost of bank intermediation in a country

(ϕn in our model) is directly related to the country’s level of financial develop-

ment. Our measure of financial development is the amount of credit by banks and

other financial intermediaries to the private sector as a share of GDP, PrivCredn

for country n, which we obtain from Beck and Demirgüç-Kunt (2009).28 When

Antràs and Foley (2011) study the choice between LC and CA by a large U.S.

exporter, they find that, among the variables specific to the importing countries,

only the private credit to GDP ratio has a significant impact on the relative use

of LCs. This impact is positive. We consider this as evidence that the price of

LCs is, as we assume, lower in countries with a developed financial sector.29

A possible concern is the (negative) correlation between our measure of finan-

cial development and our measure of commercial default risk. Indeed, Djankov

et al. (2007) show that PrivCred is higher in countries with a strong creditor

protection and with information-sharing institutions. Those countries are gener-

quality (like the World Bank Institute’s indicators on government effectiveness, the rule of law,
and corruption). For more details, see www.coface.com.

28This is the main measure of financial development in the trade and finance literature. See
Manova (2010) for a recent example. When values are not in Beck and Demirgüç-Kunt (2009),
we use instead the variable “domestic credit to private sector as a percentage of GDP” from
the World Bank World Development Indicators.

29Anecdotal evidence confirms the validity of our assumption. See, for example, The Econo-
mist (2001). Note that some exporters use LCs as a collateral to obtain working capital. This
motive for asking LCs should be more prevalent in countries in which funds are scarce. Through
this channel, financial development has a negative impact on the demand for LCs.
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ally the ones in which default risk is low. Nevertheless, cross-country differences

in the cost of banking services are also due to other factors, like differences in

technological efficiency. Those other factors lead to a sizable heterogeneity in

PrivCred within each group of countries with the same default risk, and to a

significant overlap between the PrivCred distributions for the different groups

of risks. It is therefore possible to identify both the effect of commercial default

risk and the effect of financial development.

Furthermore, reverse causality from the number of LCs issued to PrivCred

should not be a major issue. First and foremost, for each country, the value of the

LCs sent or received should represent a relatively small portion of the domestic

credit to the private sector. Second, for a given value of trade from x to m, an

increase in LCmx has both positive and negative effects on PrivCredx (Amiti and

Weinstein, forthcoming) and on PrivCredm (some importers should rely less on

CA and need less trade credit; other importers should rely less on OA and need

more trade credit).

Other data - Slightly extending the approach of Helpman, Melitz, and Ru-

binstein (2008) and Ahn, Khandelwal, and Wei (forthcoming), we use the sum of

the number of documents to export from x and of the number of documents to

import in m, NbDocxm, as a proxy for the fixed costs of exporting from x to m.

The data are drawn from Doing Business 2007 (World Bank, 2006). As noted

above, the distance between x and m, denoted Distxm, should also be correlated

with those fixed costs. In addition, when two countries share the same language,

the fixed cost of exporting from one of the countries to the other should be re-

duced. Sharing the same language might also increase trust. To control for those

effects, we use a dummy variable Langxm equal to one if x and m share the same

language (CEPII data).
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3.2 The empirical model

Equation (11) gives the number of letters of credit sent from m to x as pre-

dicted by our model. To model empirically the relationship between commercial

default risk and the use of LCs, we rely on a flexible functional form that im-

poses a smooth relationship between default risk and the LC flows. Denoting

by Riskm and Riskx the levels of commercial default risk in the importing and

exporting countries, we include exp (Σ3
r=1αMrRiskr

m) and exp (Σ3
r=1αXrRiskr

x) as

multiplicative factors. We set Riskn = 0 when the business climate rating of

country n is A1, Riskn = 0.5 when n’s rating is A2, Riskn = 1 when n’s rat-

ing is A3, Riskn = 1.5 when n’s rating is A4, Riskn = 2 when n’s rating is B,

Riskn = 2.5 when n’s rating is C, and Riskn = 3 when n’s rating is D.

Following Santos and Tenreyro (2006) who study empirically the gravity equa-

tion of trade, we can note that the model leading to the LC flow equation (11)

is non-stochastic. We do not expect such a model to hold exactly in the data,

but instead we expect it to hold on average. That is, following our structural

model and adding the control variables discussed above, we obtain the conditional

expectation of the number of LCs sent from m to x via SWIFT:

E
[
LCSWIFT

mx |covariates
]

= exp[Σ3
r=1αMrRiskr

m + γPC,M log(PrivCredm)

+γO,M log(Openm) + γ∆S,M log (1 + ∆SWIFTm) + Σ3
r=1αXrRiskr

x + γPC,X log(PrivCredx)

+γO,X log(Openx) + γ∆S,X log (1 + ∆SWIFTx) + γT log(Txm) + γ∆T log (1 + ∆Txm)

+γM log(Distxm) + γLLangxm + Σi6=1αiSharei,xm + γND log(NbDocxm) + α1.]

(12)

To estimate the model, we proceed as Santos and Tenreyro (2006) by using the

Poisson pseudo-maximum likelihood (PPML) estimator. This estimator is par-

ticularly appropriate for studying count data as the SWIFT data on the interna-

tional exchange of LCs. From the analysis by Gourieroux, Monfort and Trognon

(1984), we know that the PPML approach leads to consistent estimates of the

parameters as long as the conditional mean is well-specified. By keeping in our

sample all the corridors with a positive trade flow but with a zero LC flow,
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we should avoid the selection bias that arises when observations with explained

variables of value zero are dropped (Helpman, Melitz, and Rubinstein, 2008).

Deviations from the conditional expectation given in equation (12) might be

partly explained by country-specific effects. For instance, a country with a highly

concentrated industry should rely on high-value contracts. As a result, for a

given value of trade, such a country should receive relatively few LCs. Similarly,

a country with a highly concentrated distribution sector should send relatively

few LCs. Those additional country-specific effects imply a positive correlation

between the LC flows to a given country and between the LC flows from a given

country. Because we want to identify the effect of commercial default risk (a

country-level variable) on the exchange of LCs, we cannot model those country-

specific effects as country fixed effects. Instead, we assume that the country-

specific effects are random effects entering equation (12) as multiplicative factors

with conditional mean equal to one. To obtain cluster-robust standard errors, we

rely on a bootstrap procedure in which all available countries are sampled with

replacement.30

3.3 Results

Table 3 presents the estimated coefficients for the empirical model in equation

(12). Column (1) presents our main results. As expected, an important factor

explaining the LC flow between two countries is the value of trade. The elasticity

of the number of LCs exchanged with respect to the value of trade is found

equal to γ̂T = 0.68. This number is significantly lower than the elasticity of one

predicted by our theoretical model. Nevertheless, this result is not surprising. In

30In the bootstrap procedure, we draw 122 (or 121 when China is excluded) countries 500
times. The structure of the data is similar to the one in Cameron and Golotvina (2005). See
Cameron, Gelbach, and Miller (2008) for a discussion of bootstrap-based inference for OLS
estimation with cluster-robust standard errors. With very few samples of countries, maximum
likelihood estimation indicates a positive relationship between LCSWIFT

mx and NbDocxm, our
proxy for the fixed cost fxm. This result is due to the positive correlation between commercial
risk and the required number of documents. To avoid this identification problem, we impose
the reasonable constraint γND ≤ 0. When bootstrapping, the constraint is rarely binding.
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our theoretical model, the first determinant of the number of LCs received from

country m by country x is the number of producers exporting from x to m, i.e.

the extensive margin of trade. With firm-level data on French exporters, Eaton,

Kortum, and Kramarz (forthcoming) find that the elasticity of the number of

exporters with respect to the value of exports is equal to 0.65. This number is

not significantly different from γ̂T .

<Table 3 here>

In column (1) of Table 3, the impact of commercial default risk on the use

of LCs is measured by the coefficients of third-degree polynomials entering an

exponential function. To make easier the interpretation of those estimates, we

compute the value taken by the polynomials at each level of default risk as implied

by the MLE estimates when using the full sample. We find a confidence interval

by using the distribution of MLE estimates obtained when bootstrapping. Panel

A of Figure 5 shows an economically and statistically significant relationship

between default risk in the importing country and the LC flow. When exporting

to a country rated between A3 and C, producers use LCs approximately 4 times

more intensively than when exporting to a country rated A1. We thus provide

evidence that exporters rely on LCs to screen out the unhealthy importers and

to get rid of the risk of voluntary non-payment.

Similarly and maybe more surprisingly, panel B of Figure 5 indicates a positive

relationship between commercial default risk in the exporting country and the

LC flow. When exporting from a country rated between A3 and C, producers use

LCs approximately 5 times more intensively than when exporting from a country

rated A1. This is evidence that exporters do rely on bank intermediation to signal

their good health and to reduce the risk of voluntary default (non-delivery) faced

by the importers.

As Figure 5 indicates, it is harder to draw conclusions for the D-rated coun-

tries.

<Figure 5 here>
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Column (1) of Table 3 indicates that another key determinant of the LC

flows is the level of financial development as measured by the private credit to

GDP ratio. The levels of financial development in the exporting country and in

the importing country have similar effects on the use of LCs. On average, a 10

percent increase in the private to GDP ratio leads to a 7.5 percent increase in

the number of LCs sent and received (γ̂PC,M = 0.71 and γ̂PC,X = 0.79). This

is consistent with two of our assumptions: (i) in our model, the use of LCs

depends on the price banks charge for their intermediation services in the source

and destination countries; (ii) the cost of LCs is negatively related to the level

of financial development.31 In column (4), we exclude PrivCred from the set of

explanatory variables. Due to the negative correlation between PrivCred and

Risk, we find that, with this change, the use of LCs increases less rapidly with

default risk. The results even indicate an inverted U-curve relationship, with the

demand for LCs increasing from the risk level A1 to the risk level A3, but then

decreasing from the risk level A3 to the risk level C.

All the other coefficients have the expected sign, but are usually not statis-

tically significant. This is the case for distance. Nevertheless, the fact that its

coefficient is positive lends some support to the Antràs-Foley hypothesis that

distance has a positive effect on what we call the intensive margin of bank inter-

mediation.

Columns (2) and (3) of Table 3 present two initial robustness checks. In

column (2), we exclude China, the most important country in terms of LC flows.

Most estimates are unaffected. Nevertheless, two changes are worth mentioning.

First, the coefficient on financial development in the exporting country is still

large, but no longer statistically significant. Second, distance has a statistically

significant and positive effect on the use of LCs. This difference can be explained

by the fact that China exchanges a very large number of LCs with its neighbors.

31The size of the coefficients γ̂PC,M and γ̂PC,X is possibly biased upward. This is the case
if, when controlling for ∆SWIFT and Open, the market share of SWIFT for the LC messages
is positively correlated with the level of financial development. Nevertheless, the very large
market share of SWIFT implies that, if there is any bias, its size is limited.

32



In column (3), we set γT = 0.8. This value corresponds to the following case:

(i) for most countries, the elasticity of the number of exporters with respect to

the value of trade is close to 0.65 (as found by Eaton et al. for the French case),

and (ii) the number of importers per exporter increases by 0.15 percent when

the value of trade increases by 1 percent ((1 + 0.0065) × (1 + 0.0015) = 1.008).

A comparison of columns (1) and (3) in Table 3 indicates that the results are

basically unaffected when we impose the constraint γT = 0.8.

Finally, we check that our results do not depend too heavily on the chosen

functional forms. We first relax the functional form chosen for modelling the

effect of commercial default risk. Instead of using a polynomial, we use dum-

mies, one for each level of commercial risk. We then relax the functional form

chosen for modelling the effect of financial development. Instead of using the

constant-elasticity assumption, we introduce dummies, one for each of the follow-

ing intervals (for the private credit to GDP ratio): [0, 0.15], (0.15, 0.3], (0.3, 0.6],

(0.6, maximum]. Table 4 shows that the results are robust to those changes.

<Table 4 here>

Taken together, the empirical results in this section provide a strong support

for the predictions of our theoretical model.

4 Conclusion

In this paper, we have presented the first analysis of comprehensive data on

the bilateral flows of letters of credit. By estimating an empirical model with

microeconomic foundations, we have quantified the effect of country-level char-

acteristics on the flows of letters of credit. Controlling for the level of financial

development, the use of bank intermediation increases with commercial default

risk in the trading countries. Countries with underdeveloped banking sectors rely

less on letters of credit. Hence underdeveloped banking sectors are a barrier to

trade for the countries with a large commercial default risk.
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Figure 1. Chosen method of payment, exporters known to be healthy.
Note. The dashed lines allow a comparison between panel A and panel B.
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ally healthy.
Note. The dashed lines allow a comparison with Panel A of Figure 1.
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Table 1. Statistics on letters of credit via SWIFT, 2006

Total number of LCs sent 6,562,321
Fraction of LCs sent between countries 0.93
Fraction of LCs sent within countries 0.07
Average number of LCs per corridor 414
Fraction of corridors with no LC sent 0.41

Notes. A corridor is defined as a directed country pair. Only the LC flows between the countries listed in Table

A.2 are taken into account.

Table 2. Between- and within-region flows of letters of credit via SWIFT, 2006

Receiving region
Sending region East

Asia,
Pacific

Europe,
Central
Asia

Latin
America,
Caribbean

Middle
East,
North
Africa

North
America

South
Asia

Sub-
Saharan
Africa

East Asia, 2,042,326 388,897 30,008 21,848 189,503 106,341 2,724
Pacific
Europe, 1,096,220 307,405 29,012 47,750 40,117 177,176 14,305
Central Asia
Latin America, 72,319 18,741 36,212 393 23,801 4,207 2
Caribbean
Middle East, 282,781 211,041 4,002 51,694 17,253 40,957 1,740
North Africa
North 300,377 35,084 18,283 10,442 6,484 38,195 1,485
America
South 218,983 81,319 1,907 16,047 21,313 27,828 547
Asia
Sub-Saharan 16,850 31,208 196 6,678 5,744 6,423 1,473
Africa

Note. Only LC flows between the countries listed in Table A.2 are taken into account.

40



Table 3. Determinants of the international exchange of letters of credit

Dep. variable: Flow of letters of credit via SWIFT
(1) (2) (3) (4)

Main estimates China exclud. γT = 0.8 Private credit
excluded

Importing country
Com. default risk, αM1 2.99 *** (1.13) 3.15 *** (1.10) 3.09 *** (1.08) 2.60 ** (1.13)

Com. default risk2, αM2 -1.96 * (1.05) -1.93 ** (1.02) -2.06 ** (1.01) -1.89 * (1.10)

Com. default risk3, αM3 0.40 (0.25) 0.39 (0.25) 0.43 * (0.25) 0.38 (0.26)

Log(Private credit), γPC,M 0.71 *** (0.27) 0.82 *** (0.29) 0.66 ** (0.30) 0.00 -

Log(Openness), γO,M 0.09 (0.19) 0.11 (0.19) -0.03 (0.15) 0.17 (0.21)

Log(1+∆SWIFT ), γ∆S,M -1.31 (1.23) -1.14 (1.16) -1.44 (1.24) -0.84 (1.19)

Exporting country
Com. default risk, αX1 3.80 ** (1.71) 3.81 *** (1.45) 4.11 ** (1.74) 3.35 ** (1.68)

Com. default risk2, αX2 -2.38 (1.59) -2.76 ** (1.40) -2.73 * (1.57) -2.26 (1.60)

Com. default risk3, αX3 0.46 (0.41) 0.56 (0.37) 0.54 (0.40) 0.42 (0.40)

Log(Private credit), γPC,X 0.79 ** (0.35) 0.43 (0.31) 0.70 ** (0.35) 0.00 -

Log(Openness), γO,X 0.38 (0.26) 0.34 (0.24) 0.29 (0.20) 0.47 (0.29)

Log(1+∆SWIFT ), γ∆S,X -2.70 (1.72) -2.84 * (1.65) -2.70 (1.69) -1.31 (1.51)

Corridor characteristics
Log(Trade), γT 0.68 *** (0.13) 0.68 *** (0.13) 0.80 - 0.76 *** (0.15)

Log(1+∆Trade), γ∆T 0.59 (0.53) 0.66 (0.49) 0.42 (0.52) 0.54 (0.55)

Log(Distance), γD 0.14 (0.18) 0.29 * (0.15) 0.20 (0.17) 0.16 (0.19)

Common language, γL 0.01 (0.29) 0.16 (0.30) -0.05 (0.30) 0.13 (0.30)

Log(Nb. of documents), γND -0.65 (0.52) -0.62 (0.54) -0.80 (0.66) -0.79 (0.58)

Sectoral shares
Agri. and food (interc.), α1 1.08 (1.42) 0.71 (1.46) 0.46 (1.06) 0.47 (1.47)

Mineral products, α2 0.22 (1.24) 0.46 (1.16) -0.36 (1.22) 0.84 (1.25)

Mineral fuels and oils, α3 0.02 (0.98) 0.37 (0.80) -0.28 (0.96) -0.25 (1.05)

Chemicals, α4 -0.24 (1.23) -0.25 (1.14) -0.05 (1.05) 0.00 (1.23)

Plastics and rubber, α5 1.62 (1.84) 2.77 ** (1.28) 0.86 (2.02) 1.57 (2.17)

Wood and related prod., α6 1.49 (1.50) 1.93 (1.39) 1.54 (1.40) 2.39 * (1.36)

Textiles, α7 3.42 *** (0.95) 3.33 *** (0.96) 3.50 *** (1.01) 4.15 *** (0.98)

Stone and glass, α8 2.17 ** (1.01) 2.12 ** (0.98) 2.02 ** (1.01) 2.29 ** (1.02)

Metals, α9 1.71 (1.12) 1.21 (1.02) 1.53 (1.15) 1.88 (1.18)

Machin. and mech. appl., α10 0.87 (0.96) 1.01 (0.88) 0.58 (1.00) 1.46 (0.95)

Electrical machinery, α11 1.87 * (1.13) 1.84 * (1.01) 1.54 (1.04) 2.33 ** (1.09)

Transportation goods, α12 -0.74 (1.11) -0.60 (0.97) -1.11 (1.19) -1.46 (1.11)

Miscellaneous, α13 1.68 (1.82) 2.45 (1.56) 1.44 (1.77) 3.41 * (1.79)

Nb. of countries 122 121 122 122
Nb. of observations (Txm > 0) 6,015 5,816 6,015 6,015

Notes. The LCs are sent by the importing country and received by the exporting country. Bootstrapped

standard errors in parentheses (clustering by country). ***, **, and * denote significance at the 1 percent, 5

percent, and 10 percent levels respectively.
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Table 4. Additional robustness checks

Dep. variable: Flow of letters of credit via SWIFT
(1) (2) (3)

Main estimates Dummies
default risk

Dummies
private credit

Importing country
Com. default risk, αM1 2.99 *** (1.13) 2.55 ** (1.06)

Com. default risk2, αM2 -1.96 * (1.05) -1.62 (1.03)

Com. default risk3, αM3 0.40 (0.25) 0.34 (0.25)

Com. def. risk A1 0.00 -

Com. def. risk A2 1.18 *** (0.43)

Com. def. risk A3 0.88 * (0.46)

Com. def. risk A4 1.38 ** (0.59)

Com. def. risk B 1.28 ** (0.51)

Com. def. risk C 1.47 ** (0.71)

Com. def. risk D 1.65 * (0.99)

Log(Private credit), γPC,M 0.71 *** (0.27) 0.67 (0.27)

Private credit [0, 0.15] 0.00 -

Private credit (0.15, 0.3] 0.41 (0.57)

Private credit (0.3, 0.6] 1.33 ** (0.64)

Private credit (0.6, maximum] 2.03 *** (0.61)

Exporting country
Com. default risk, αX1 3.80 ** (1.71) 3.67 ** (1.72)

Com. default risk2, αX2 -2.38 (1.59) -2.29 (1.61)

Com. default risk3, αX3 0.46 (0.41) 0.45 (0.41)

Com. def. risk A1 0.00 -

Com. def. risk A2 1.44 ** (0.62)

Com. def. risk A3 1.26 * (0.69)

Com. def. risk A4 2.30 *** (0.80)

Com. def. risk B 1.56 * (0.87)

Com. def. risk C 1.98 ** (0.86)

Com. def. risk D 1.84 (1.20)

Log(Private credit), γPC,X 0.79 ** (0.35) 0.86 ** (0.40)

Private credit [0, 0.15] 0.00 -

Private credit (0.15, 0.3] 0.98 (1.05)

Private credit (0.3, 0.6] 1.78 * (0.86)

Private credit (0.6, maximum] 2.53 ** (0.88)

Corridor characteristic
Log(Trade), γT 0.68 *** (0.13) 0.68 *** (0.13) 0.69 *** (0.12)

Other control variables Yes Yes Yes
Nb. of countries 122 122 122
Nb. of observations (Txm > 0) 6,015 6,015 6,015

Notes. The LCs are sent by the importing country and received by the exporting country. Bootstrapped

standard errors in parentheses (clustering by country). ***, **, and * denote significance at the 1 percent, 5

percent, and 10 percent levels respectively.
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A Appendix

A.1 Appendix tables
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Table A.1. Symbols used in the model

Variable Definition
Cn Degree of contract enforcement in country n
CA Cash-in-advance payment
δn Death rate of firms in country n
δE Pre-offer perceived probability of death of a producer
δ̃E Post-offer perceived probability of death of a producer
δI Perceived probability of death of a distributor
fxm For a producer in country x, cost of matching with a distributor

in country m
ϕn Proportional fee for letters of credit in country n
gn(.) Density function of (pre-offer) trustworthiness in country n
hx(.) Density function of demand shifters for producers in country x
LC Payment with letter of credit
LCmx Number of LCs sent from m to x
Lm Mass of consumers in country m
λ Demand shifter of a producer
λxm(ρE , δE) Demand-shifter cutoff for exporting, producer with reputation

(ρE , δE)
Λxm(ρE , δE) Revenue or profit multiplier, healthy and honest producer with

reputation (ρE , δE)
Λ̂xm(ρE , δE) Multiplier of export value, exporter with reputation (ρE , δE)
Mx Mass of firms in country x
OA Payment on open account
Pm Ideal index of quality-adjusted prices in country m
pm(q, e) Inverse demand function for producer e’s goods in country m
pn Precision of financial information in country n
π̄xm(e) Profit by producer e when exporting from x to m,

gross of the matching cost, case without commercial default risk
Prxm(LC|ρE , δE) Probability that a producer with reputation (ρE , δE) relies on a

LC to export from x to m
q Quantity of goods
q̄xm(e) Quantity exported from x to m by producer e, case without

commercial default risk
ρE Pre-offer trustworthiness of a producer
ρ̃E Post-offer trustworthiness of a producer
ρI Trustworthiness of a distributor
σ Elasticity of substitution
Txm Value of exports (CIF) from x to m
τxm Variable cost of transporting goods from x to m
V Price of a bundle
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Table A.2. Country-level data on the letters of credit via SWIFT, 2006

Country Institutions Destination LCs Origin LCs Commercial
connected countries sent countries received default
to SWIFT (LCs) (LCs) risk

Afghanistan 12 12 231 4 105 D
Albania 18 26 233 9 46 C
Algeria 23 46 19,208 28 1,345 B
Angola 14 17 1,434 10 73 D
Argentina 50 50 6,983 74 11,900 B
Armenia 22 18 196 12 61 B
Australia 90 79 70,905 82 56,697 A1
Austria 97 70 9,011 91 26,119 A1
Azerbaijan 47 30 633 16 383 C
Belarus 27 40 3,277 37 620 D
Belgium 87 91 70,400 114 46,881 A1
Benin 12 15 693 9 162 C
Bolivia 13 31 1,547 29 852 C
Bosnia and Herz. 31 41 1,692 30 631 C
Brazil 80 56 10,603 94 49,999 A4
Bulgaria 35 52 3,799 65 2,679 A4
Burkina Faso 11 18 711 9 109 C
Burundi 8 2 1,050 3 104 D
Cambodia 16 23 1,505 17 296 D
Cameroon 11 13 901 19 106 C
Canada 63 85 65,060 94 40,206 A1
Cape Verde 4 6 144 3 19 B
Central African Rep. 4 3 21 1 13 D
Chad 8 8 98 1 54 D
Chile 29 65 43,408 65 15,762 A2
China 196 90 506,113 109 1,681,924 B
Colombia 23 55 10,664 49 5,274 B
Congo, Dem. Rep. 11 8 802 6 71 D
Congo, Rep. 6 1 29 1 1 D
Costa Rica 15 43 2,920 31 397 A3
Croatia 37 60 17,407 49 1,049 A3
Czech Republic 28 60 9,922 82 6,769 A2
Denmark 58 75 41,937 91 19,236 A1
Djibouti 3 37 1,373 9 323 D
Dominican Republic 12 21 1,331 14 79 B
Ecuador 23 41 6,087 38 1,766 C
Egypt 52 65 38,616 76 18,459 B
El Salvador 10 32 1,953 18 365 B
Estonia 13 40 1,596 44 701 A2
Ethiopia 11 51 16,262 35 8,698 D
Finland 21 74 21,882 87 16,570 A1
France 256 100 202,930 114 85,528 A1
Gabon 7 25 569 7 33 C
Georgia 18 24 270 11 77 C
Germany 299 120 196,362 113 205,819 A1
Ghana 25 33 4,285 31 2750 C
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Table A.2. Country-level data on the letters of credit via SWIFT, 2006 (contin-
ued)

Country Institutions Destination LCs Origin LCs Commercial
connected countries sent countries received default
to SWIFT (LCs) (LCs) risk

Greece 40 70 25,551 75 8,659 A2
Guatemala 14 37 2,050 20 334 C
Haiti 9 5 269 3 30 D
Honduras 11 24 772 8 150 C
Hong Kong 196 93 683,908 102 802,880 A2
Hungary 41 59 4,906 66 5,404 A2
Iceland 6 45 1,804 31 703 A1
India 93 80 267,920 109 384,103 A4
Indonesia 63 58 51,982 90 130,809 C
Iran 18 65 84,819 68 8,587 C
Ireland 81 64 15,385 82 4,271 A1
Israel 15 72 45,786 73 10,724 A2
Italy 259 101 242,447 110 226,931 A2
Ivory Coast 21 32 1,350 27 355 C
Japan 261 92 445,137 106 432,634 A1
Jordan 24 63 28,535 54 4,063 A4
Kazakhstan 39 44 4,160 31 1,157 B
Kenya 44 49 8,460 46 1,762 C
Korea, Rep. 67 89 672,938 101 466,308 A2
Kuwait 31 60 34,490 43 2,952 A3
Laos 5 16 507 11 196 D
Latvia 26 43 1,867 56 1,154 A3
Lebanon 59 68 36,185 58 4,391 B
Lithuania 12 55 2,970 52 1,158 A3
Macedonia 17 45 3,916 26 858 C
Madagascar 8 34 2,589 19 457 C
Malawi 8 14 646 5 110 D
Malaysia 50 66 68,754 94 120,835 A3
Mali 13 13 320 5 64 C
Mauritius 19 57 14,081 40 5,191 A3
Mexico 32 64 13,959 60 7,023 A4
Moldova 17 14 75 16 97 C
Mongolia 16 24 756 15 115 C
Montenegro 12 47 3,369 42 2,638 C
Morocco 19 69 28,699 50 2,935 A4
Mozambique 10 27 1,070 11 147 D
Nepal 18 44 18,639 31 1,374 D
Netherlands 94 94 73,593 104 49,215 A1
New Zealand 15 60 20,335 64 21,249 A1
Nicaragua 8 28 499 10 88 C
Norway 31 59 10,328 78 9,299 A1
Oman 15 53 16,087 49 3,954 A4
Panama 43 49 10,206 43 2,098 A4
Papua New Guinea 5 25 1,200 21 548 D
Paraguay 14 36 1,616 29 853 C
Peru 13 51 12,387 62 14,298 B
Philippines 48 52 33,730 69 17,451 B
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Table A.2. Country-level data on the letters of credit via SWIFT, 2006 (contin-
ued)

Country Institutions Destination LCs Origin LCs Commercial
connected countries sent countries received default
to SWIFT (LCs) (LCs) risk

Poland 49 64 22,107 72 7,229 A3
Portugal 44 76 19,292 75 7,781 A2
Russian Federation 479 64 13,180 77 7,613 B
Saudi Arabia 20 70 75,497 61 19,319 B
Senegal 18 26 1,564 20 333 B
Sierra Leone 7 4 98 1 30 D
Singapore 160 84 101,453 96 231,124 A1
Slovak Republic 19 48 1,744 58 2,235 A2
Slovenia 23 56 7,312 61 3,413 A2
Spain 110 97 264,041 105 57,575 A1
Sri Lanka 33 64 81,154 68 15,545 B
Sudan 33 31 7,841 28 809 D
Sweden 34 69 16,735 94 24,374 A1
Switzerland 267 99 56,511 103 67,135 A1
Syria 8 45 6,120 32 2,001 C
Tanzania 26 28 1,632 32 383 D
Togo 13 8 283 7 56 D
Trinidad and Tobago 8 36 1,087 13 66 A4
Tunisia 24 64 26,523 56 3,652 A4
Turkey 50 76 88,927 93 72,342 A4
Uganda 17 29 1,281 14 169 C
Ukraine 121 48 3,635 57 2,486 C
United Arab Emirates 58 80 167,530 88 72,147 A3
United Kingdom 457 104 246,583 113 96,799 A1
United States 599 103 345,290 114 264,009 A1
Uruguay 22 53 5,641 67 7,502 A4
Venezuela 48 50 21,693 30 784 C
Vietnam 57 64 122,424 72 66,790 C
Zambia 14 14 358 12 217 C
Total 6,714 - 6,105,641 - 6,105,641 -

Notes. The 122 countries listed in this table are the ones for which all the country-level variables in equation (12)

are available. Only LC flows between the countries listed in this table are taken into account. The commercial

default risk is the Business Climate rating in COFACE (2008).
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