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Cross-border Trade Credit and Trade Flows
During the Global Financial Crisis

Cross-border trade credit is credit extended by exporters and importers and
makes up a considerable share of the trade finance instruments used in global
trade. We use quarterly data on cross-border trade credit recorded in the
International Investment Position at the International Monetary Fund and
examine its effects on trade flows during the 2008-09 global financial crisis.
Unlike previous studies, we find not only that the effects of trade credit are
positive on average, but also that these effects are more pronounced during the
crisis. Specifically, we find that the decrease in trade credit explains
8.9%-10.5% of the trade collapse during the crisis. In addition, we find that the
effects of trade credit on trade flows are more pronounced during the crisis for
countries with a low level of financial development in the pre-crisis period.

Keywords: Trade Finance, Credit Constraint, Global Financial Crisis, Financial
Development
JEL Classification: F14, F34, G01, G23
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Ⅰ. Introduction
During the global financial crisis in 2008-09, trade plummeted much more
than did GDP, the so-called “trade collapse.” Real world trade declined by about
15%, exceeding the decline in real world GDP by as much as four times (Bems
et al., 2013). Many researchers have looked for the reason for the trade collapse
and turned their attention to the role of trade finance in facilitating
international trade. However, one major hurdle is a lack of proper data on
trade finance. In this study, in order to assess the effects of trade finance on
trade, we use a direct measure, but a different kind of trade finance, trade
credit.
There are broadly three types of trade finance instruments. Refer to Figure
1, which shows the share of various trade finance instruments among total global
trade for 2008.1) First, trade credit is a direct extension of trade credit between

Figure 1. Trade Finance Instruments by Market Share

Notes: Values are based on IMF staff estimates from the IMF and BAFT-IFSA surveys of commercial banks
(IMF-BAFT, 2009; IMF & BAFT-IFSA, 2010) and the Berne Union database (Chauffour & Malouche,
2011). Trade credit covered by insurance is based on trade credit insurance institutions of Berne
Union members. Trade credit data in the current study exclude bank-intermediated trade finance
instruments that are financed by banks or any other financial institutions, but include ones that
are not financed by them. Also, they exclude intra-firm trade credit.
Sources: BIS (2014); Chauffour and Malouche (2011)

1) This figure is a reorientation of figures in Chauffour and Malouche (2011) and from the Bank for
International Settlements (2014).

Cross-border Trade Credit and Trade Flows During the Global Financial Crisis

2

exporters and importers, such as open account where goods are shipped in
advance of payment and cash in advance where payment is made before
shipment.2) It is estimated that inter-firm trade credit takes about as much as
two thirds of world trade (Chauffour & Malouche, 2011; Bank for International
Settlements, 2014). Second, banks provide various instruments of trade finance.
For instance, they provide working capital loans to traders or purchase
documentary bills, such as letters of credit (LC) and documentary collection,
from traders at a discounted value.3) Such bank-intermediated trade finance
covers about a third of global trade. Bank-intermediated trade finance
instruments reduce commercial risks by engaging banks in transactions. On the
other hand, inter-firm trade credit often rests on the long-term relationship
between parties because firms are less likely to begin transactions on trade credit
terms.4) Third, trade credit insurance is an instrument that insures exporters
against non-payment, political risk and conflicts. It can be applied to both trade
credit and bank-intermediated trade finance. Trade credit insurance covers
about 7.9% to 9.4% of global trade (see Figure 1).5)
The reason why trade credit or credit constraints in general are important
in

international

transactions

is

straightforward.

First,

cross-border

transactions usually take 30 to 90 days more than domestic ones (Djankov
et al., 2010), which burdens the working capital conditions of international
traders compared to domestic traders. Second, with regard to international
transactions, lenders, including banks, financial institutions and trading
partners, typically suffer from information asymmetry problems, such as
adverse selection or moral hazard, so they are less willing to finance it.

2) As described later, trade credit data in our study exclude bank-intermediated trade finance instruments that
are financed by banks or any other financial institutions, but do include ones that are not financed by them.
Also, they exclude intra-firm trade credit. Refer to subsection 3.1 for what trade credit data in this study
cover and do not.
3) An LC represents a bank conditionally undertaking payments on behalf of importers such that the bank
makes payments upon the presentation of stipulated documents. On documentary collection, a bank simply
works as an agent for collecting payments on behalf of exporters and does not guarantee payments.
4) Importers that have repeated transactions with an exporter in the past should be more likely to transact on
post-shipment payment terms or trade credit terms (Antràs & Foley, 2015).
5) Similarly, according to the Berne Union, the volume of trade credit insured by union members holds more
than 10% of global trade (Auboin & Engemann, 2014).
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Information about foreign markets is harder and more expensive to obtain
and verify, and, because sales occur in foreign countries and lenders cannot
easily recover proceeds of sales if the other party reneges, international
transactions are riskier than domestic ones (Chaney, 2013).6) Furthermore,
the information asymmetry problems in cross-border transactions are likely
to be exasperated during financial turmoil, and thus the unwillingness of
financing international trade tends to be more severe during a financial crisis.
Regarding the effects of trade credit on trade flows, suppose that importers
and exporters have a long-term relationship so that they transact on trade credit
terms. For instance, when exporters cannot extend trade credit to their foreign
buyers for some reason, they may lose an opportunity to export goods. Or
when importers cannot give advances to exporters, exporters would not supply
importers with goods any more. Hence, when the supply of trade credit
decreases, trade flows should be negatively affected. Furthermore, some studies
(Love et al., 2007; Hwang & Im, 2013) find that the availability of trade credit
or trade finance sharply declined as a consequence of financial shocks or crises
due to liquidity problems.7) Therefore, the positive relationship between trade
credit and trade flows should be more pronounced during the recent financial
crisis when liquidity dries up in the market and information asymmetry
problems in cross-border transactions are aggravated.
Some authors (Hwang & Im, 2017; Korinek et al., 2010; Auboin &
Engemann, 2014; Chor & Manova, 2012) consider bank-intermediated trade
finance, export credit insurance, or credit constraint in general.8) Others
(Levchenko et al., 2010; Eck et al., 2015) consider trade credit, but their trade
credit data include not only international trade credit but also domestic credit.
However, none of these studies explicitly consider the role of cross-border trade

6) More formally, Chaney (2013) develops a model of trade with heterogeneous firms by introducing liquidity
constraints such that each firm faces a random liquidity shock. He shows that there exists a non-empty set of
liquidity constrained exporters in equilibrium. He concludes that not only the absolute level of liquidity but
also the equal distribution of liquidity across firms has a positive effect on total trade volume.
7) Also, according to the IMF (2003), trade credit dropped by about 50% and 80% in Korea and Indonesia,
respectively, during the 1997-1998 crisis, and by about 30-50% in Argentina and Brazil during the
2001-2002 crisis.
8) Refer to the literature review below for detailed discussions of past studies.
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credit in facilitating trade flows.
In this study, we use data on cross-border trade credit from the International
Investment Position (IIP) at the International Monetary Fund (IMF), which is
rarely used in the literature. We employ quarterly data from 39 countries from
the second quarter of 1994 to the second quarter of 2015 and examine the
effects of cross-border trade credit on trade flows, particularly during the global
financial crisis. In addition, we examine if these effects are heterogeneous over
the degree of financial development of countries. As for methodology, we use
country fixed effects models to control for unobserved country idiosyncrasies.
We find that trade credit positively affects trade flows and that this effect
is more pronounced during the financial crisis. In terms of the economic
magnitudes of the effects of trade credit, we find that the decrease in trade
credit can explain 8.9%-10.5% of the trade collapse during the 2008-09 crisis.
Moreover, we find that the effects of trade credit on trade flows are
heterogeneous across countries. These effects are more pronounced during the
crisis for countries with low levels of financial development in the pre-crisis
period, measured by the ratio of private credit to GDP in 2007. This result
sounds intuitive because these countries have a smaller availability of other
financial instruments that exporters and importers can utilize in the middle
of the crisis, making the positive effects of trade credit larger during the crisis.
The remainder of the paper is organized as follows. We review the related
literature in Section 2 and describe data and our empirical strategy in Section
3. We report and discuss results in Section 4. Section 5 concludes with policy
suggestions.

Ⅱ. Literature Review
A growing body of research examines the role of trade finance in
international trade. Bems et al. (2013) provide a concise review of the literature
about the role of credit constraints or trade finance on trade. However, due
to a dearth of data about trade finance, many studies use an indirect measure

5
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to approximate trade finance. Amiti and Weinstein (2011) use data that matches
Japanese exporting firms with the main banks with which they do banking
business, including trade financing, during the 1990-2010 Japanese financial
crises. They find that a deterioration in the health of these banks leads to a
large drop in firm exports during crises. Specifically, they attribute 20% of the
decrease in Japanese exports during 2008-09 to shocks to bank health. Using
interbank lending rates as a proxy for credit conditions, Chor and Manova
(2012) find that countries with tighter credit constraints export less to the U.S.
during the global financial crisis and that this effect is more pronounced in
financially vulnerable sectors.
Some authors use data on credit constraints at the firm level. Using data
from French exporting firms, Bricongne et al. (2012) define credit constrained
firms as those failing to pay its creditors in the past 12 months and find that
credit constraints during the global financial crisis reduce exports from these
firms by 20%. Similarly, Paravisini et al. (2014) find that a decrease in
outstanding bank debt of Peruvian exporting firms accounts for about 15% of
the decrease in the exports of these firms during the same crisis.
In contrast with these studies, Hwang and Im (2017) use a direct measure
for trade finance. They use two bank-intermediated instruments of trade finance
in Korea: foreign trade loans extended by commercial banks and documentary
bills, such as letters of credit and documentary collection, purchased by them.
They find that a negative shock to the supply of both instruments adversely
affects exports, particularly exports from small and medium-sized enterprises
(SMEs).
Other authors consider export credit insurance as a measure of trade finance.
Using Berne Union data on export credit insurance, Korinek et al. (2010) and
Auboin and Engemann (2014) find that the effects of insured trade credit on
imports are positive. This current study is different from those studies in that
trade credit in the current study includes not only insured, but also uninsured
trade credit.9) Thus, the coverage of trade credit in the current study is more

9) Refer to Figure 1 and its notes.
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comprehensive than that in the other two studies.
As in our study, some authors do consider the effects of trade credit on trade.
Levchenko et al. (2010) examine the likely causes of the trade collapse during
the global financial crisis, including trade finance. They use firm-level trade credit
data from Compustat as a proxy for trade finance. They find no support for
the hypothesis that trade credit played a role in the trade collapse. Eck et al.
(2015) focus on cash-in-advance trade credit. Using survey data from German
firms, they find that it has a positive effect on a firm’s probability to export,
particularly the probability of a firm with low productivity. Trade credit in the
current study differs from these studies. While both Levchenko et al. (2010) and
Eck et al. (2015) employ trade credit data for both domestic and international
transactions, we only use cross-border trade credit for the analysis.10)
In view of the aforementioned studies, our contributions are summarized
as follows. First, our data on trade credit only include cross-border data, and
they cover not just insured but also uninsured trade credit. Therefore, this study
should provide a clearer and more comprehensive view of the role of
cross-border trade credit in international trade. Second, we revisit the effects
of trade credit on trade during the crisis. Both Levchenko et al. (2010) and
Auboin and Engemann (2014) find that trade credit does not adversely affect
trade in particular during the crisis. Third, we consider how the effects of trade
credit vary upon the level of financial development of countries.

Ⅲ. Data and Empirical Strategy
1. Data
We obtain data on trade credit from the IIP at the IMF. Trade credit is one
of the items included in the “other investment” category in the financial account

10) Although they do not examine the effects of trade credit on trade directly, Coulibaly et al. (2013) use firm
level data from Worldscope and find that export-intensive firms experience less access to trade credit as an
alternative source of finance, which, they conclude, likely contributes to a decrease in sales.

7
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of the IIP. It is stock data and is categorized either under the assets or liabilities
category, depending on a country’s position.11) According to the Balance of
Payments (BOP) and the IIP Manual (IMF, 2009), “Trade credit and advances
arise when payment for goods or services is not made at the same time as
the change in ownership of a good or provision of a service”.12) Cross-border
trade credit in assets (TCAs) include credit extended to foreign customers or
suppliers. Refer to Table 1. For instance, domestic suppliers (exporters) of goods
and services may directly extend credit to their foreign customers, or domestic
customers (importers) may prepay for goods and services not yet provided. On
the other hand, cross-border trade credit in liabilities (TCLs) include liabilities
incurred by domestic customers or suppliers. For instance, domestic suppliers
(exporters) may already have the payment but are yet to provide the goods
or services, or domestic customers (importers) may have a payment due for
goods or services already provided. In principle, both TCA and TCL data
include export and import transactions, but we do not know how much of the
TCA and TCL data are export- or import-oriented. In this regard, we estimate
the total trade demand equation rather than estimating export and import
demand equations separately in the following analyses.
It is worthwhile to remark a little bit more in detail about the coverage of
trade credit in the BOP or IIP.13) First, this measure does not include trade

Table 1. Classification of Cross-Border Trade Credit
Trade credit in assets
(TCAs)

Trade credit in liabilities
(TCLs)

Credit to customers: Domestic suppliers (exporters) of goods and services
directly extend credit to their foreign customers.
Credit to suppliers: Domestic customers (importers) prepay for goods and
services not yet provided.
Liability to customers: Domestic suppliers (exporters) already have the
payment but are yet to provide the goods or services.
Liability to suppliers: domestic customers (importers) have a payment due for
goods or services already provided.

11) Refer to the Balance of Payments and IIP Manual (IMF, 2009) for a complete description of trade credit
data.
12) According to an interview with the Bank of Korea, flow data on trade credit in the BOP is measured by the
difference between export or import values on customs data and foreign currency payments on a bank’s
balance sheet for a given period, which, in turn, are brought together to create the stock data in the IIP.
13) Refer to Figure 1.
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credit by intra-firm transactions of multinational enterprises, as the latter is
classified under “direct investments” in the BOP (IMF, 2009).
Second, trade credit data include only the direct extension of credit between
firms, which is not bought by any financial institution, including banks. For
instance, trade credit data do not include loans to finance trade made by banks,
as they are recorded under the “loans” category in the BOP (IMF, 2009).
Furthermore, trade credit data include some bank-intermediated trade finance
instruments as long as they are not purchased by banks or other financial
institutions. That is, they include “bank-intermediated” trade finance
instruments that are not actually financed by any financial institution, including
banks.14) For illustration, consider international transactions on usance letter
of credit (usance LC) terms, in which exporters extend bank-guaranteed credit
to importers for a certain period of time. When banks or financial institutions
purchase this LC before a due date at discounted values, it is not included
any more as trade credit, and it is included as “loans” or “securities” in the
BOP (IMF, 2009). However, if firms keep having this usance LC without selling
it until a certain due date, it is recorded as a “trade credit”. Therefore, trade
credit data in our study exclude bank-intermediated trade finance instruments
that are financed by banks or any other financial institutions, but include ones
that are not financed by them.15)
Third, as usual for other items in the BOP, trade credit data can be
disaggregated by institutional sector, such as the central bank, general
government, deposit-taking corporations, or other sectors. Further, other sectors
can be broken down into other financial corporations and nonfinancial
corporations. Among these sectors, we note that nonfinancial corporations in
other sectors dominate the use of trade credit. Therefore, trade credit in the
BOP is largely due to nonfinancial corporations and is essentially related to
trade activities. Given that some countries do not report trade credit by sector,

14) As it stands, our trade credit data have nothing to do with international methods of payment. Although some
payment methods are intermediated by banks, such as LCs and documentary collection terms, they could be
financed or not financed by banks and other financial institutions. The point is that intermediation and
finance by banks needs to be distinguished for our definition of trade credit.
15) Note also that trade credit data in this study include both insured and uninsured trade credit.
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we use aggregated total data in the analysis to increase observations. For the
estimation, we convert the values of both TCAs and TCLs into real terms by
deflating using the GDP deflator, and they are seasonally adjusted.
We use the value of trade (the sum of exports and imports) for each country,
retrieved from the Direction of Trade statistics (DOTs) of the IMF. The export
and import values are converted into real terms by deflating them using the
export and import price indices and seasonally adjusted.16) As control variables,
we include each country’s real effective exchange rate, real GDP and interbank
interest rate that are sourced from the Bank for International Settlement (BIS),
Haver and the CEIC, respectively. For real world GDP, we use the seasonally
adjusted GDP volume index from the OECD.
Following the literature (Beck et al., 2006), as a measure for each country’s
financial development we employ domestic credit to the private sector as a ratio
of GDP, which is sourced from the World Development Indicators (WDI) of
the World Bank (WB).
Finally, our unbalanced panel data consist of 39 countries for the period
from the second quarter of 1994 to the second quarter of 2015.17) The period
from the fourth quarter of 2008 to the third quarter of 2009 is defined as
the global financial crisis. All continuous variables are converted into their
logarithmic values, except for the interbank interest rates. The summary
statistics of these variables are presented in Table 2. Figure 2 shows the
movement of trade credit along with total trade for selected countries. The
two tend to move in tandem overall, but co-move more strongly during the
global financial crisis. We now turn to examine this relationship more formally
in the following discussions.

16) For countries where the export or import price index is missing in the process of deflating, the GDP deflator
or the unit value deflator index for exports and imports are used upon availability. All deflators are sourced
from the IMF’s International Financial Statistics (IFS). Since quarterly trade data have strong seasonality, it
is seasonally adjusted using census X-12 ARIMA.
17) A sample country list is presented in Appendix Table A1. Since our data is unbalanced, countries have
different starting and ending points of time. The detailed time period for each country is also reported there.
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Table 2. Descriptive Statistics
Variable

Obs

Mean

ln(real trade)

1,814

10.641

ln(TCA)

1,798

8.713

Std. Dev.

Min

Max

1.594

7.368

13.926

1.740

4.404

13.033

All sample period

ln(TCL)

1,814

8.620

1.587

3.875

12.778

ln(TCT)

1,798

9.403

1.618

5.757

13.563

Interbank interest rate

1,814

3.878

7.590

-0.249

137.532

ln(real exchange rate)

1,814

4.595

0.114

4.080

5.092

ln(real GDP)

1,814

4.145

1.769

0.700

8.327

ln(real World GDP)

1,814

4.584

0.083

4.239

4.700

Private credit dummy

1,687

0.584

0.493

0

1

ln(real trade)

136

10.497

1.574

7.511

13.588

ln(TCA)

136

8.668

1.702

4.824

11.994

ln(TCL)

136

8.693

1.537

5.004

11.869

ln(TCT)

136

9.407

1.586

5.875

12.619

Interbank interest rate

136

3.499

3.965

0.242

18.840

ln(real exchange rate)

136

4.608

0.057

4.406

4.698

ln(real GDP)

136

4.098

1.745

0.739

8.213

ln(real World GDP)

136

4.577

0.009

4.570

4.593

Crisis period (2008Q4-2009Q3)

Notes: We deflate the values of trade and trade credit to get the real values. All variables except interbank
interest rates and the private credit dummy are logarithmic values.

Figure 2. Trade Credit and Total Trade for Selected Countries
(a) The U.S.
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(b) Germany

(c) Korea

Notes: These figures indicate real values of trade flows (exports + imports) and trade credit in billions of
U.S. dollars. Trade credit is on the left axis and total trade are on the right axis. The vertical
break indicates the period of the global financial crisis (2008Q4 to 2009Q3).
Source: Trade credit data are from the IIP of the IMF, and import data are from the DOTs of the IMF.
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2. Econometric Model
We estimate the following trade demand equation with country fixed effects.

                        ′        

(1)

Where   is the sum of exports and imports of country  at time  ,

  is the dummy variable for the period of the global financial crisis,
   is either TCAs, TCLs, or trade credit in total (TCT) in lag.18)    
is a vector of control variables in lag,  is country fixed effects, and  is the
error term. Country fixed effects control for unobserved time-invariant country
characteristics that may influence not only trade credit but also trade flows.
Countries have different trade structures and thus different use of trade credit.
For instance, a large portion of TCLs in Korea involves exports of large ship.
Ship builders usually have advances before building and delivering ship.
Therefore, it is important to control for a country’s unobserved heterogeneity.
Equation (1) is a combined version of a standard export and import demand
equation in which the dependent variable is the total values of exports and
imports (Houthakker & Magee, 1969).19) Control variables include real world
GDP, real GDP and the relative price or real effective exchange rate. Since these
variables are likely to be simultaneously determined with the dependent
variable, we lag them by one quarter in estimation. Along with these variables,
we also include an inter-bank interest rate as a control variable. Inter-bank
interest rates, such as the London Interbank Offer Rate (LIBOR), are the
interest rates that commercial banks charge each other for short-period loans
of a pre-set duration and are considered as a benchmark for the overall cost
of credit in an economy (Chor & Manova, 2012). Thus, inter-bank interest rates
can be a measure of the credit constraint in a country.20) Furthermore, as the
costs of using bank-intermediated trade finance are typically based on lending

18) That is, TCT is the sum of TCAs and TCLs.
19) We also estimate an export and import demand equation, respectively. We find that the coefficients of the
interaction term of crisis and TCA (or TCL) are positive but statistically insignificant.
20) Chor and Manova (2012) also use the inter-bank interest rate as a measure of the tightness of credit
conditions of a country and find that it is an important determinant of trade flows.
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interest rates, inter-bank interest rates, to some extent, can also be a proxy
for the bank-intermediated trade finance conditions of a country.21) Since trade
flows are less likely to contemporaneously affect an inter-bank interest rate, we
do not lag the inter-bank interest rate.
Trade credit is the variable of our interest. We lag trade credit because it
is potentially endogenous. Both the level of total trade and trade credit are
simultaneously determined, or the former may determine the demand of trade
credit. We predict that trade credit, whether it is TCA or TCL, positively affects
trade flows, meaning that the higher the trade credit, the larger the trade flows.
The reason is simple. As exporters or importers can provide more credit to
foreign buyers or suppliers, the volume of trade is likely to increase. Likewise,
as exporters or importers can take more credit from their foreign counterparties,
total trade would rise. Furthermore, we expect that the positive effect of trade
credit is more pronounced during the financial crisis because trade credit is
likely to be hard to come by during financial turmoil when information
asymmetry problems in cross-border transactions worsen and liquidity dries up
in the market.
The effects of trade credit on trade flows during the crisis may differ
depending on the level of financial development of the country. When a
country’s financial markets were highly developed before the financial crisis,
there are some other alternatives for traders to resort to when the supply of
trade credit is tight during the crisis, and the effects of trade credit on trade
flows are likely to be dampened.22) For instance, exporters in countries with
high financial development may use bank loans when they cannot get trade
credit from their importers during the crisis.23) To measure financial
development before the financial crisis, we use a dummy variable   which

21) For instance, the discount rate that commercial banks in Korea apply when purchasing documentary bills
such as LCs is based on the LIBOR rate (Hwang & Im, 2017).
22) It is also possible that countries with high financial development would have a short supply of loans during
the crisis as well as a lack of trade credit. Our results will show which prediction is borne out in the data.
23) In this case, loans and trade credit are substitutes. There is a large body of research on trade credit (e.g.,
Petersen & Rajan, 1997; Nilsen, 2002; Burkart & Ellingsen, 2004; Love et al., 2007). This literature usually
examines only domestic trade credit and considers trade credit as a source of external financing for firms.
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is equal to one if a country’s private credit ratio in 2007 is above the sample
median.24) We include the triple interaction of the crisis, trade credit and this
dummy variable as follows:

                        
                             ′        

(2)

Ⅳ. Results
Table 3 shows the estimation results of equation (1). The first two columns
use TCA, columns (3) and (4) use TCL, and the last two columns use trade
credit in total (TCT) as an explanatory variable, respectively. The average effects
of trade credit are all statistically significant and positive, suggesting that the
increase in trade credit raises trade flows (see columns (1), (3) and (5) in Table
3). To test if the effects of trade credit are more pronounced in the crisis, we
add the interaction term between the crisis dummy and trade credit. The
coefficients of the interaction terms for all forms of trade credit are significant
and positive, suggesting that the effects of trade credit are stronger during the
crisis. See columns (2), (4) and (6) in Table 3.
These results starkly contrast with previous findings in the literature.
Levchenko et al. (2010) use firm-level data on trade credit and do not find
evidence that trade credit contributes to a trade collapse during the global
financial crisis. Using data on export credit insurance, Auboin and Engemann
(2014) find that the effects of insured trade credit are positive on average, but
that they are not particularly any stronger during the crisis.
As for control variables, real world GDP and real GDP have the expected
signs. Their increase leads to the increase in trade flows. Typically, an increase
in the real effective exchange rates means a higher value for a country’s currency
relative to its trading partner currencies and greater purchasing power, thus

24) See Appendix Table A1 for financial development status of the sample countries.
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Table 3. The Effects of Trade Credit on Trade
TCA
Variables
ln(Trade    )

TCL

TCT

(1)

(2)

(3)

(4)

(5)

(6)

0.0682***

0.0672***

0.0757***

0.0747***

0.0875***

0.0862***

(0.0233)

(0.0230)

(0.0190)

(0.0186)

(0.0254)

(0.0250)

ln(Trade    ) x Crisis
ln(    )

0.616***

ln(    )

0.0167*

0.0179*

0.0173*

(0.00881)

(0.0104)

(0.00967)

0.611***

0.565**

0.559**

(0.213)

(0.212)

(0.211)

(0.210)

(0.210)

(0.209)

1.014**

0.999**

0.834*

0.821*

0.979**

0.965**

(0.439)

(0.442)

(0.423)

(0.425)

(0.436)

(0.439)

1.065***

1.082***

1.126***

1.143***

1.055***

1.072***

(0.261)

(0.263)

(0.267)

(0.271)

(0.265)

(0.268)



0.00769***

0.00776***

0.00788***

0.00793***

0.00737***

0.00745***

(0.00154)

(0.00152)

(0.00151)

(0.00150)

(0.00150)

(0.00149)

Crisis

-0.134***

-0.280***

-0.142***

-0.298***

-0.135***

-0.299***

(0.0209)

(0.0883)

(0.0215)

(0.104)

(0.0214)

(0.104)

-1.848

-1.818

-1.107

-1.080

-1.736

-1.705

(2.061)

(2.066)

(1.897)

(1.901)

(1.985)

(1.990)

ln(    )

Constant

Country fixed effect

0.586***

0.580***

Y

Y

Y

Y

Y

Y

Observations

1,798

1,798

1,814

1,814

1,798

1,798

R-squared

0.744

0.745

0.745

0.746

0.746

0.747

39

39

39

39

39

39

Number of countries

Notes: This table presents the fixed effects regression results. The dependent variable is the log of total trade of
country i at time t. As a main explanatory variable, columns (1) and (2) use trade credit in assets,
columns (3) and (4) use trade credit in liabilities, and the last two columns use trade credit in total.
Country fixed effects are included in all specifications. The parentheses below the coefficients are country
clustered robust standard errors, and *, ** and *** indicate significances at 10%, 5% and 1%, respectively.

increasing imports. However, since the dependent variable in our regressions
is total trade, the predicted sign for the real effective exchange rates is
ambiguous. It turns out that the real effective exchange rates have significantly
positive signs. The inter-bank interest rate, a proxy for general financial
constraints in the economy, has a positive sign, which is unexpected.
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Next, we investigate whether the effects of trade credit during the crisis differ
across countries with different levels of financial development. Table 4 shows
the estimation results of equation (2). Recall that we measure financial
development with a ratio of private credit to GDP. In order to investigate
heterogeneous effects of financial development, we interact the dummy variable
that indicates if a country’s private credit ratio is high before the financial crisis
with the crisis and trade credit. The triple interaction terms are significantly
negative for TCAs and TCT. This result suggests that when a country has a
high level of financial development before the financial crisis, the effects of

Table 4. Heterogeneous Effects Over Financial Development
Variables
ln(Trade  )
ln(Trade  ) x Crisis
ln(Trade  ) x Private 
Crisis x ln(Trade  ) x Private 
Private 
ln(  )
ln(  )
ln(  )


Crisis
Constant
County fixed effect
Observations
R-squared
Number of countries

TCA

TCL

TCT

(1)
0.208**
(0.0975)
0.0512***
(0.0162)
-0.165
(0.0997)
-0.0452**
(0.0175)
-0.425**
(0.164)
0.615***
(0.205)
1.018**
(0.435)
0.960***
(0.202)
0.00476**
(0.00207)
-0.591***
(0.154)
-1.533
(2.041)
Y
1,671
0.771
33

(2)
0.0982**
(0.0421)
0.0486**
(0.0185)
-0.0551
(0.0485)
-0.0384*
(0.0196)
-0.398**
(0.182)
0.574**
(0.213)
0.786*
(0.461)
1.161***
(0.281)
0.00772***
(0.00149)
-0.605***
(0.174)
-0.769
(2.020)
Y
1,687
0.760
33

(3)
0.221**
(0.102)
0.0520***
(0.0174)
-0.170
(0.104)
-0.0448**
(0.0188)
-0.471**
(0.190)
0.562***
(0.203)
0.915**
(0.441)
1.000***
(0.225)
0.00492**
(0.00197)
-0.653***
(0.178)
-1.125
(1.944)
Y
1,671
0.774
33

Notes: The dependent variable is the log of total trade of country i at time t. As a main explanatory variable,
columns (1) and (2) use trade credit in assets and trade credit in liabilities, respectively, and the last
column uses trade credit in total. Private Crediti07 is a dummy variable which is equal to one if a
country’s private credit ratio in 2007 is above the sample median. All columns include country fixed
effects. The parentheses below coefficients are country clustered robust standard errors, and *, ** and
*** indicate significance at 10%, 5% and 1%, respectively.
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trade credit on trade flows are less pronounced during the crisis, and vice versa.
These results make sense; the lower a country’s financial development before
the crisis, the less availability of financial instruments that traders can utilize,
and thus the positive effects of trade credit on trade are likely to be more severe
during the crisis when the finance market is squeezed.

1. Magnitudes of the Effects of Trade Credit
We explain how large the effects of trade credit on trade flows are during
the global financial crisis. Following Amiti and Weinstein (2011), we examine
how much the change in trade credit contributes to the trade collapse during
the crisis. For this, we first consider the counterfactual for what trade flows
would have been if there was no global financial crisis during 2008-09. We
assume that the growth rate of trade for each country in 2006-07 is maintained
during the crisis and get counterfactual trade values. Then, we subtract actual
trade values from the counterfactual trade values to arrive at the magnitude
of the trade collapse in each country. We average the trade collapse over
countries using the share of trade of each country in total trade as a weight.
We find that, on average, trade decreased by 26% during the crisis, compared
to the hypothetical case where the growth rate of trade before the crisis would
have been maintained during the crisis.
Next, we calculate the partial effects of the change in trade credit on trade
during the crisis. We use estimated coefficients in Table 3 to calculate these
partial effects. First, as in calculation for the change in trade values, we get
the change in trade credit during the crisis for each country, compared to the
counterfactual case where the growth rate of trade credit before the crisis would
have been maintained during the crisis period.25) Next, we multiply this change
by the coefficients of trade credit and the interaction of trade credit and the
crisis. Then, we get its average weighted by a country’s trade share. We calculate

25) For the reference, on average, TCA declines by 31.9%, TCL by 24.8%, and TCT by 26.2% during the crisis,
respectively. These changes are average weighted by a country’s trade share.
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the weighted average for each type of trade credit. We find that the decline
in TCA decreases trade by 2.7%, that in TCL by 2.3%, and that in TCT by
2.7%, respectively.
Finally, in order to gauge the contribution of the change in trade credit
to the trade collapse during the crisis, we compare the trade effects of trade
credit with the trade collapse. Overall, we find that the decrease in trade credit
can explain 8.9%-10.5% of the trade collapse. These estimates are relatively
smaller than those suggested by previous studies (Amiti & Weinstein, 2011;
Bricongne et al., 2012; Paravisini et al., 2014). Although they use different
measures for financial shocks for exporting firms in particular countries, they
find that as much as 15%-20% of the collapse in trade can be attributed to
the financial constraints.

Ⅴ. Conclusions and Policy Suggestions
Cross-border trade credit is credit extended by exporters and importers and
it makes up a considerable share of the trade finance instruments used in world
trade. We use quarterly data on cross-border trade credit recorded in the IMF’s
IIP for 39 countries from 1994 to 2015 and examine the effects of trade credit
on trade flows during the 2008-2009 global financial crisis. Unlike previous
studies (Levchenko et al., 2010; Auboin & Engemann, 2014), we find that the
effects of trade credit are positive on average and that they are more pronounced
during the crisis. In terms of the economic significance of the effects of trade
credit, we find that the decrease in trade credit explains 8.9%-10.5% of the
trade collapse during the crisis, which is somewhat smaller than findings from
previous studies. Using firm-level data of a particular country, previous studies
(Amiti & Weinstein, 2011; Bricongne et al., 2012; Paravisini et al., 2014) suggest
a range of 15%-20% for the magnitude of the effects of financial constraints
on trade.
In addition, we find that the effects of trade credit on trade flows differ
depending on the degree of financial development in a country. These effects
are more pronounced during the crisis for countries with a low level of financial
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development in the pre-crisis period. Based on this finding, a couple of policy
suggestions are in order. First, the results stress the importance of the
development of financial markets or the private credit market. When countries
have a highly developed financial market, traders have other credit alternatives
on which they can depend, and the effects of trade credit on trade flows would
be less severe during times of financial turmoil.
Second, countries are encouraged to develop or support secondary markets
for trade credit, such as trade credit insurance and factoring.26) The secondary
market for trade credit can help exporters and importers supply and receive
credits more easily in transactions, leading to more trade volume. The secondary
market for trade credit tends to be more vulnerable to liquidity problems due
to an aggravation of information asymmetry problems in cross-border
transactions during times of financial turmoil. Countries can reduce the effects
of trade credit on trade flows by quickly supplying the secondary market with
sufficient liquidity during a financial crisis.

26) Trade credit insurance is an insurance instrument that protects exporters against non-payment
risk by importers. Factoring is a type of account receivables financing in which suppliers or
exporters sell accounts receivables to a third party (called a factor) at a discount to meet
present and immediate cash needs.
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Appendix
Table A1. Sample Country List
Country Name

Financial Development

Sample Period

Austria

High

2005Q2-2015Q2

2

Belgium

Low

2005Q2-2015Q2

3

Bulgaria

Low

2007Q2-2014Q4

4

Canada

High

1996Q1-2015Q2

5

China

-

2011Q1-2015Q2

6

Croatia

Low

2007Q1-2015Q2

7

Cyprus

-

2008Q2-2015Q2

8

Czech Rep.

Low

2005Q2-2015Q2

9

Denmark

High

2005Q2-2015Q2

10

Estonia

High

1998Q4-2015Q2

11

Finland

Low

1998Q4-2015Q2

12

France

High

1999Q2-2015Q2

13

Germany

High

2004Q2-2015Q2

14

Greece

High

2004Q2-2015Q2

15

Hong Kong

-

2010Q2-2015Q2

16

Hungary

Low

1996Q3-2015Q2

17

Iceland

High

1998Q2-2015Q2

18

Ireland

-

2011Q2-2015Q2

19

Israel

Low

2007Q1-2015Q2

20

Italy

Low

2005Q2-2015Q2

21

Japan

High

2010Q3-2015Q2

22

Korea, Rep

High

2004Q3-2015Q2

23

Latvia

Low

1998Q4-2015Q2

24

Lithuania

Low

1999Q3-2015Q2

25

Luxembourg

High

2003Q1-2015Q2

26

Malta

High

2006Q2-2014Q4

27

Netherlands

High

2003Q3-2015Q2

28

New Zealand

High

2000Q3-2014Q4

29

Norway

-

2012Q2-2015Q2

30

Poland

Low

2004Q2-2015Q1

31

Portugal

High

1999Q2-2015Q2

32

Romania

Low

1998Q2-2015Q2

33

Slovak Rep.

Low

2001Q3-2015Q2

34

Slovenia

-

2008Q2-2015Q2

35

Spain

High

2005Q2-2012Q3

36

Sweden

High

1999Q2-2015Q2

37

Turkey

Low

2006Q2-2015Q2

38

United Kingdom

High

1994Q2-2015Q2

39

United States

High

2006Q2-2015Q2

1

Notes: This table shows our sample countries with their level of financial development (the private credit ratio
in 2007) and sample period. High/Low in the financial development indicates countries with their
private credit ratio greater/smaller than the sample median value in 2007.
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