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Topics in International Finance 

by 
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This dissertation focuses on two main unanswered questions that lie at the intersection between 

international financing, international trade, and supply chains. Firstly, to what extent can 

international trade networks offer borrowing opportunities for firms that face significant barriers 

in traditional financing markets? Second, what are the potential impacts of financial 

globalization on firms’ borrowing and extension of trade credit? 

 

The first chapter seeks to answer the first research question listed above: to what extent 

can international trade networks offer borrowing opportunities for firms that face significant 

barriers in traditional financing markets? I show that firms use their trade flows to borrow 

cheaply from foreign credit markets in the form of both borrowing from financial institutions as 

well as via trade credit from their suppliers. Using a combination of firm-level financial and 

transaction-level import data, I find that firms execute carry trade strategies through both 
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banking and trade credit channels, as exhibited by a significant increase in firm-level short-term 

borrowing when carry returns increase. These firms also increase their extension of trade credit 

to their customers during periods of high carry returns and tend to decrease their holdings of 

cash. I find significant cross-sectional variation in this carry trade activity depending on whether 

a firm is an active or inactive importer. Inactive importers tend to borrow more aggressively 

when carry returns are high, particularly via bank-intermediated trade financing channels. Active 

importers tend not to extend the proceeds of carry trades as trade credit to customers, preferring 

to hold the capital as cash, consistent with potential precautionary savings motives. 

 

The second chapter is joint with Jing Wu and Jie Peng of The Chinese University of 

Hong Kong, and addresses the second research question: what are the potential impacts of 

financial globalization on firms’ borrowing and extension of trade credit? We explore this 

question using a proprietary dataset combining data on trade credit borrowing and lending 

activity with records of cross-border financing (CBF) activity from multiple data sources. The 

results suggest that firms which receive CBF tend to decrease demand and extension of trade 

credit. These effects are strongest for global bond issuances and global syndicated loan 

originations, and not significant for equity cross-listings. Finally, we find that a firm’s degree of 

centrality within its supply chain has a significant moderating effect on the trade credit response 

to a CBF event. More central firms tend to receive CBF with greater frequency and increase both 

trade credit demand and extension following such events when compared to non-central firms. 

The results suggest that central firms play important roles as liquidity providers within their 

supply chains, extending CBF flows to other firms in the form of trade credit. 



Chapter 1: International Trade as a Financial Channel:

Evidence from Firm-Level Carry Trades

Jonathan Lennon Hsua

aOlin Business School, Washington University in St. Louis

August 23, 2022

Abstract

This paper explores how non�nancial �rms can use trade �nancing markets to execute
carry trade strategies. Using �rm-level cross-sectional data on trade and �nancial �ows for
the space of Chinese �rms, I show that �rms use their trade �ows to borrow from foreign
credit markets when carry returns are particularly high. They do this by executing carry
trades primarily via bank-intermediated trade �nancing instruments, and to a lesser extent
via foreign trade credit. These �rms also exhibit increased lending to other entities in the
domestic economy, particularly in the form of trade credit, and tend to decrease their cash
holdings when carry returns increase. Additionally, I show signi�cant cross-sectional vari-
ation in the propensity to engage in carry trades. Inactive importers tend to borrow more
aggressively than other �rms via bank-intermediated trade �nancing channels when carry
returns are high. By contrast, active importers tend to hoard the proceeds of carry trades as
cash, consistent with potential precautionary savings motives.

JEL: F34, F38, F65, G23, G28, G32
Keywords: international �nance, capital controls, trade credit, international trade



1.1 Introduction

Non-�nancial �rms are important providers of �nancial resources to the economy. Inter-�rm

lending and borrowing often represents a signi�cant source of �rms’ �nancing activities. The

extension of non-bank credit intermediation to the real economy - often referred to as shadow �-

nancing - has become particularly important in emerging economies with high demand for credit

but underdeveloped �nancial markets. For instance, the shadow �nancing market in China has

experienced particularly rapid growth, and now accounts for over 25% of total non-�nancial sec-

tor debt, compared to 5% a decade ago. The developing �nancial markets in emerging economies

also produce a necessary entanglement between inter-�rm �nancing and international credit:

with domestic �nancial institutions unable to provide enough cheap credit to �rms, domestic

�rms may look overseas for their funding needs. Much of this borrowing takes the form of carry

trades, with the existing literature having extensively studied the role of long-term debt instru-

ments (i.e. foreign bond issuances) in the ferrying of cheaper foreign credit into a local economy

(see Bruno & Shin (2016); Klapper et al. (2011); Hardy & Sa�e (2020)). However, it currently lacks

a deep exploration into the role of trade �nancing as an extension of international credit. Trade

�nancing–comprising both trade credit and bank-intermediated trade �nancing–is perhaps the

single most important source of a �rm’s short-term debt that is not directly tied to �nancial inter-

mediaries (WTO (2016)). Boasting default rates as low as 0.016% and implied maturities of up to

110 days, trade �nancing instruments constitute a secure source of capital. This capital typically

goes towards funding a �rm’s operations. However, there has been growing interest in whether

�rms may use this internal capital to participate in inter-�rm �nancing activities.

An active question in the existing literature is the relationship between inter-�rm �nancing

activity and foreign credit conditions. The focus in the literature to date has been on how non-

�nancial �rms may engage in carry trade activities to take advantage of discrepancies between

domestic and foreign lending rates. Prior research has shown that when dollar funding cheap-

ens, �rms borrow more in foreign currencies, and extend more lending, particularly trade credit
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(Klapper et al. (2011)). More generally, interest rate di�erentials between foreign exchange (FX)

and local currencies are a key driver motivating �rm-level carry trade behavior (Acharya & Vij

(2020); Frank & Shen (2016); Graham & Harvey (2001); Huang et al. (2021)). A common theme in

this existing literature is its emphasis on long-term debt instruments (i.e. foreign bond issuances)

in the ferrying of cheaper foreign credit into a local economy (see Bruno & Shin (2016); Klapper

et al. (2011); Hardy & Sa�e (2020)).

This study is motivated by both industry and literature observations about the trade �nancing

market. Speci�cally, recent literature documents that non�nancial corporations engage in for-

eign borrowing activities during periods when carry returns are more favorable (Bruno & Shin

(2016)). The evidence points to �nancial decisions resembling carry trades, with �rms borrowing

in foreign currencies and lending in domestic currency (Hardy & Sa�e (2020)). Further empirical

studies highlight the potential importance of international trade to this �nancing strategy, show-

ing that �rms use trade �nancing markets in order to arbitrage di�erences between foreign and

domestic real interest rates (Lin et al. (2020); Hsu & Wu (2022)). Industry participants corrobo-

rate this idea, pointing to the relative lack of risk and regulation as speci�c advantages for trade

�nancing products over other potential carry trade instruments.

With these observations in mind, I explore a novel international borrowing channel that uses

trade �nancing to faciliate short-term borrowing activities. I ask whether �rms can use trade

�nancing instruments to execute carry trade strategies when credit conditions are favorable, bor-

rowing abroad while accumulating assets in domestic currency. Trade �nancing has two main

components: foreign trade credit markets and the market for bank-intermediated trade �nancing

instruments (BIS (2014)). Both o�er distinct advantages over traditional borrowing markets (i.e.

the issuing of global bonds or equity cross-listings). Firstly, trade �nancing markets are incredibly

secure, with default rates as low as 0.016% compared to the average of 0.39% for investment-grade

global bonds and a recovery rate of up to 71% (WTO (2016); Vazza Diane (2019)). Secondly, trade

�nancing instruments have an implied maturity of up to 110 days, making them ideal for carry
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trade activities that take advantage of rapid shifts in foreign credit conditions. Finally, a �rm’s

trade �nancing activities tend to be immune to capital controls, with government bodies loath to

interfere due to their close connections to real business activity. For the remainder of this paper,

I use the term “trade �nancing carry trades” to broadly refer to all carry trade activities taking

place via either foreign trade credit or bank-intermediate trade �nancing markets.

While both bank-intermediated trade �nancing and foreign trade credit markets may serve

the same ultimate goal of faciliating carry trade activities, they involve slightly di�erent mech-

anisms. Concretely, consider a �rm in an emerging economy with capital controls that restrict

cross-border �nancial transactions. If carry returns increase (implying an increase in domestic

interest rates relative to foreign rates), the �rm has an incentive to execute carry trades by bor-

rowing overseas and lending domestically. It can accomplish this through foreign trade credit by

demanding the extension of its accounts payable days owed to overseas suppliers. Alternatively,

it can execute carry trades through the usage of bank-intermediated trade �nancing instruments,

wherein the �rm can draw down on its domestic bank credit in exchange for the bank serving as

a guarantor for the �rm’s foreign borrowing from suppliers. In the former the �rm exchanges its

credit with its supplier–and in the latter its credit with its domestic bank–for the �nancial gains

represented by the interest rate di�erential.

These considerations suggest the following sets of questions. First, in the time series, do �rms

increase their demand for bank-intermediated trade �nancing and foreign trade credit when carry

returns are high (i.e. when exchange rate volatility is low and the interest di�erential is high)? Put

another way, do I observe a greater prevalence of trade �nancing carry trades when the Sharpe

ratio of the carry trade is high?

Secondly, what does the �rm do with the capital obtained through trade �nancing carry

trades? Given the short-term nature of this borrowing, do �rms extend the liquidity to sup-

ply chain customers in the form of trade credit, or do they tend to hold onto it in the form of

internal cash and cash equivalents?
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Thirdly, in the cross-section of �rms, do I see a greater prevalence of trade �nancing carry

trades among �rms which are more active importers?

I test these hypotheses using �rm-level �nancial and trade shipment data for all publicly-

listed Chinese �rms. China o�ers an ideal testing environment for the above theories, being a

country that has strict capital controls and a developing �nancial sector, both of which heavily

restrict the ability for domestic �rms to borrow internationally via traditional banking channels.

The combination of historically high domestic interest rates with rationing of foreign credit pro-

vides the strongest incentives for �rms to seek alternative avenues for borrowing. I construct a

comprehensive database that combines quarterly �rm-level balance sheet data with transaction-

level data on import transactions for the space of publicly-listed Chinese �rms over the 2010-2018

period.

The evidence suggests that �rms increase borrowing via trade �nancing when carry returns

are high (i.e. when global credit markets are cheap relative to the domestic market). I �nd sig-

ni�cantly weaker e�ects when considering borrowing via foreign trade credit alone. The results

suggest that between the two major sources of trade �nancing, the bank-intermediated trade

�nancing channel is more broadly attractive as a vehicle for carry trade activity.

Regarding how �rms use the capital obtained through trade �nancing carry trades, I �nd that

�rms increase their supply of trade credit to their supply chain customers when carry returns

are high. I also �nd that �rms tend to decrease their reserves of cash and short-term investments

when carry returns are high. This is consistent with �rms lending the proceeds of carry trades as

trade credit to their customers. However, it may also represent lending through other inter-�rm

credit channels, such as intra-group loans and partner credit.

In the cross-sectional analysis, I �nd that active importers do not exhibit greater carry trade

activity through trade �nancing channels when compared to other �rms. Rather, it is the rela-

tively inactive importers that exhibit stronger trade �nancing carry trade activities when carry

returns are high. The two types of �rms also di�er dramatically when deciding what to do with
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the capital obtained through carry trades. Inactive importers tend to extend the capital to cus-

tomers in the form of trade credit. By contrast, active importers are far more likely to hold the

cheaper capital as cash, consistent with potentially stronger precautionary savings motives.

I support the above analyses with two sets of robustness tests. In the �rst set, I use country-

level data on bank lending by Hong Kong banks to more precisely quantify the extent of carry

trade activity taking place through bank-intermediate trade �nancing channels. I �nd that when

carry returns increase, banks increase the volume of lending for trade �nancing purposes, and

foreign banks accumulate holdings of claims against Chinese banks. Both results strongly suggest

that �rm borrowing via bank-intermediated trade �nancing instruments is signi�cantly driven

by carry trade incentives.

In the second set of robustness tests, I employ a di�erence-in-di�erence study using an exoge-

nous domestic policy change as a natural experiment to explore whether trade �nancing carry

trade activities are more or less sensitive to carry return shocks when carried out by active or

inactive importers. The results are inconclusive, with �rms showing some change in trade credit

extension and cash holdings after the shock, but no change to borrowing through trade �nanc-

ing channels. However, this is likely attributable to the presence of additional policy changes

in close proximity to the original shock, rendering the latter relatively weak as an event for a

di�erence-in-di�erence study.

Taken together, the evidence points to �nancial arbitrage being carried out by non�nancial

�rms via trade channels. Firms borrow in foreign currencies through trade credit accounts and

bank-intermediated trade �nancing markets, generally using the resulting cash �ow to lend in

the form of trade credit rather than hold it as internal cash. These activities are consistent with

�rms executing carry trades when carry returns are favorable, with the security and relatively

high turnover of trade �nancing instruments o�ering an ideal vehicle for the arbitrage of rapid

changes in foreign credit conditions.

My work contributes to the existing literature in a few key aspects. Firstly, I identify a trade
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credit channel through which �rms can borrow cheaply from overseas and transmit global liq-

uidity to the local economy. This builds upon existing research tying trade credit markets to

the transmission of liquidity shocks. In particular, (Lin & Ye (2018)) identify an FDI channel in

which �rms’ di�erential ability to o�er trade credit plays a vital role in carrying liquidity shocks

across borders. My study supports these prior results, while also generalizing them to the space

of all �rms engaged in international trade. I am able to do this via the usage of transaction-

level import data, enabling me to map out how �rm import activity mediates their response to

foreign credit conditions. Through this speci�cation I can identify not only which �rms have a

comparative advantage in accessing global �nancing (�rms engaged in international trade), but

also the source of that advantage (the usage of their cross-border trade credit networks and trade

�nancing contracts).

Secondly, my research builds upon the body of literature linking the transmission of global

liquidity shocks to exchange rate policy (Mundell (1963); Obstfeld et al. (2004); Frankel et al. (2004);

Aizenman et al. (2016)), cross-border bank lending (Cetorelli & Goldberg (2012); Bruno & Shin

(2015); Morais et al. (2019)), and more recently FDI �ows (Lin & Ye (2018)). My study contributes to

this literature by demonstrating a speci�c mechanism that is supported by trade �ows rather than

�nancial markets, making it an attractive channel for liquidity particularly when closed capital

accounts limit conventional access to foreign capital markets. Whereas government regulators

frequently target �nancial institutions with capital controls, they are typically hesitant to restrict

trade to the same extent. My work suggests that �rms can utilize such current account openness

to access global �nancing that would otherwise be prohibited by a relatively more closed capital

account.

Thirdly, this study helps analyze how �rms’ o�shore �nancing behavior can a�ect domestic

economic conditions. Speci�cally, work by Bruno & Shin (2016) shows that non-�nancial �rms

in emerging economies issue large amounts of dollar bonds in order to fund carry trade activity.

Other research showed that such activity could impose negative real and �nancial externalities
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on local economic environments (Huang et al. (2021)). Moreover, there is growing literature

exploring how �rms may use FDI and trade credit to circumvent capital controls (Lin & Ye (2018)).

My work contributes to this literature by o�ering a mechanism that has both banks as well as

non-�nancial �rms collaborating to obtain liquidity from o�shore markets.

Finally, this study adds to a nascent literature on the usage of trade �ows as a �nancial in-

strument. Many of these studies point to the illegal usage of trade in order to execute �nancial

arbitrage schemes (Lin et al. (2020); Hu & Yuan (2021); Liu et al. (2021)). Other studies suggest a

speci�c role for trade inventory as a �nancial instrument in regimes with limited capital mobility

(Hsu & Wu (2022)). My work expands on this literature by o�ering a mechanism that isn’t as

vulnerable to legal action, since it relies solely on existing trade agreements.

1.2 Background

This section outlines the background literature and theory that underpins this research. I begin

with a discussion of the theory behind capital controls. I outline both why governments may seek

to implement strong capital controls, as well as the fundamental tradeo� between interest rate

controls and exchange rate controls. The next section describes di�erences between two major

types of capital controls–direct and indirect–and �nishes with a discussion of the importance of

both foreign direct investment and foreign portfolio investment markets and why governments

may (or may not) seek to regulate capital �ows within each market. I then discuss the importance

of international trade for emerging markets, and the relationship between international trade and

capital controls. I follow this with an in-depth discussion of trade credit and bank-intermediated

trade �nancing contracts, accompanied by a stylized example illustrating how both can be utilized

to execute a carry trade strategy by non-�nancial �rms. Finally, I conclude the section with a

de�nition and description of inter-�rm credit markets, and the ways in which non�nancial �rms

may act as �nancial intermediaries.
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1.2.1 The Theory Behind Capital Controls

Emerging markets frequently pursue economic management policies designed to protect their

domestic markets from instability and uncertainty arising from global markets. Two of the most

in�uential tools available to central banks are interest rates and exchange rates. The ability to set

domestic interest rates independently from global rates (also known as monetary policy auton-

omy) is important because shifts in this rate a�ect many building blocks of the macroeconomy,

such as spending and borrowing behavior. For instance, with an autonomous monetary policy

a central bank could raise rates in response to an overheated economy, thus increasing the cost

of credit and slowing investment. In contrast, when facing a stagnant economy a central bank

could lower rates to make credit cheaper, thus stimulating borrowing and investment activity.

In a similar fashion, a central bank can manage a country’s currency exchange rate to stim-

ulate economic growth. One of the primary goals is to reduce the impact of sharp �uctuations

on the domestic economy through the trade balance. An appreciation in the domestic currency

increases the prices of a country’s exports, making them less competitive on the global markets.

On the other hand, currency depreciation makes imports comparatively more expensive, while

bolstering the competitiveness of exports. This last point is particularly salient for emerging

markets looking to develop their domestic industries. By arti�cially depressing their currency

relative to a global basket, policymakers can maintain a stable competitive advantage for their

exports over long periods of time. This in turn encourages domestic investment and allows the

country to run a consistent current account surplus.

Policymakers looking to implement both an autonomous monetary policy and a managed

exchange rate face a fundamental challenge in the form of the Interest Rate Parity (IRP) condition.

According to this theory, the interest rate di�erential between two countries should always equal

the di�erential between the forward exchange rate and spot exchange rates between the two

respective currencies. For instance, suppose the central bank attempts to set a domestic interest

rate that is lower than the global interest rate. According to IRP there should now be depreciation
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pressure on the home currency, since investors would want to sell lower-yield domestic currency

in order to purchase higher-yield foreign currencies. In e�ect IRP is a no-arbitrage condition

for foreign exchange markets and should be expected to hold in su�ciently integrated �nancial

markets.

This interaction between interest rates, exchange rates, and capital markets lies at the core

of the Mundell-Fleming model (Mundell (1963)). A central prediction of this model is the open

economy trilemma: the impossibility of achieving a �xed foreign exchange rate, autonomous

monetary policy, and free capital movement simultaneously. In particular, if a country wishes

to have total �nancial integration, any attempt to set domestic interest rates that di�er from

world rates will result in appreciation or depreciation pressure arising from arbitrage through

capital markets. This in turn places stress on the central bank’s currency pegs. The implication is

that under open capital accounts pegging countries lose their ability to set nominal interest rates

independently, and hence their ability to have an autonomous monetary policy. The only solution

to this problem is to close the capital accounts through capital controls in order to prevent the

arbitrage from taking place.

1.2.2 Types of Capital Controls

The types of capital controls used by policymakers generally fall into one of two main categories.

Direct or administrative controls use outright prohibitions, explicit quantitative limits, or an ap-

proval procedure in order to restrict capital transactions and transfers of funds. In China and

many other emerging markets, governments will typically require o�cial permission before an

investor can transfer funds into and out of the country. They may also take actions that prevent

foreign companies from investing in core industries such as transportation, energy, telecommu-

nication, and national defense. In some cases policymakers will implement a minimum stay re-

quirement for certain types of capital (Campion & Neumann (2003)). This type of control requires

the capital in�ows to remain within the country for a minimum period of time, and are used to
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limit rapid capital �ight events.

By contrast, indirect or market-based controls look to discourage capital movements and

transactions by raising the costs of execution. Firstly, policymakers often use explicit or im-

plicit taxation of cross-border �nancial �ows. Examples include withholding taxes on interest

income or levying taxes on portfolio investments. Alternatively, central banks may impose un-

remunerated reserve requirements, which require investors borrowing from abroad to deposit a

percentage of the loan with the bank in a non-interest bearing account.

In addition to taxation policy, governments may utilize a dual exchange rate or multiple ex-

change rate regime to limit capital movements. This is a setup where the domestic currency has

di�erent values for di�erent types of monetary transactions. In particular, policymakers may set

a �xed o�cial exchange rate for transactions involving foreign exchange and another �oating

rate that governs all other transactions. This forces domestic �nancial transactions with over-

seas counterparties to be undertaken at the special foreign exchange rate. In this manner the

government functionally levies a tari� on those classes of international transactions (Adams &

Greenwood (1985)).

A common theme behind all types of capital controls is the desire to limit short-term specula-

tory capital investments while encouraging investments that represent more long-term commit-

ments to the domestic economy. This is often expressed in their preferential treatment of Foreign

Direct Investment (FDI) over Foreign Portfolio Investment (FPI). The Worldbank broadly de�nes

FDI to include "mergers and acquisitions, building new facilities, reinvesting pro�ts earned from

overseas operations, and intra company loans". In some narrower de�nitions, FDI simply refers

to building new facilities, and a lasting management interest in an enterprise operating in an

economy other than that of the investor.

Research suggests that an increase in FDI may help improve domestic economic growth due to

the in�ux of capital and an increase in tax revenue (Sarkodie & Strezov (2019)). Exposing domestic

industries to greater competition from overseas enterprises may encourage greater productivity
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and e�ciency (Barrios et al. (2005)). Some have also suggested that FDI has positive e�ects on

corporate governance practices, both for local �rms acquired by foreign enterprises and for local

�rms that compete or deal directly with FDI (Alsubaie (2012)). Furthermore, FDI may represent

a transfer of soft skills to the host country in the form of training and job creation, advanced

technologies, and access to research and development resources. These bene�ts hinge on the fact

that FDI requires controlling ownership of the business enterprise, with control de�ned according

to a standard industry threshold of 10 percent of voting shares. Investors involved in FDI are thus

incentivized to impose better business and corporate governance practices, while also developing

a more skilled domestic labor force.

This element of direct control is also what distinguishes FDI from FPI. The latter is comprised

of passive investment in the securities of another country, which may include public stocks and

bonds. FPI is inherently less risky than FDI, and can bene�t the capital markets of a host country

through diversi�cation opportunities and an increased access to capital. For instance, healthy

FPI �ows allow foreign investors to bear some of the risk arising from domestic enterprises. It

similarly allows for greater diversi�cation of investment �nance. FPI can allow local �rms access

to reduced costs of capital, as well as encourage the development of e�cient local capital markets

and more stable secondary markets. Perhaps most straightforwardly, FPI provides new sources

of equity capital to meet the demands of domestic �rms.

However, the nature of these investments also contributes to their liquidity. Funds associated

with FPI are frequently used for currency and interest rate arbitrage, which in turn exert pres-

sure on currency pegs and inhibit the ability for policymakers to maintain both an autonomous

monetary policy and a managed exchange rate. Additionally, investors that utilize FPI are able

to rapidly liquidate their positions in response to domestic economic conditions, representing a

potential risk of reversal of �ows over a very short period of time. This risk of �ow reversal can

harm the domestic market through great exchange rate volatility, greater interest rate volatility

or both (Agarwal (1997)). In the worst case scenario, the host country could face a balance of pay-
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ments crisis should the central bank lack the necessary reaction speed and stock of international

reserves to handle the pressures being levied on its exchange and interest rate markets.

The textbook example of this is the 1997 Asian Financial Crisis. While the causes of the event

are often disputed, some have argued that the formation of economic bubbles due to hot money

looking to speculate on exchange and interest rate arbitrages were a contributing factor to the

crisis. Monetary authorities in emerging markets often lack the resources necessary to manage

the risks involved in FPI, while also preferring the stability and long-lasting commitments of FDI.

They thus tend to design capital controls that discourage portfolio �ows and encourage FDI.

For emerging markets, this preferential treatment of FDI has had signi�cant tangible e�ects

on the composition of inbound investment to the domestic market. Perhaps the starkest example

is in the Chinese economy, where FDI (also known as renminbi foreign direct investment or RFDI)

has increased considerably over the last decade. During the �rst two quarters of 2012, inbound

FDI reached $19.1 billion, making China the single largest recipient of FDI at that point in time,

topping even the United States’s FDI �ows of $17.4 billion. Just one year later FDI �ows into China

totaled $24.1 billion, accounting for a 34.7% market share of all FDI into the Asia-Paci�c region.

By contrast, FDI out of China in 2013 totaled only $8.97 billion, accounting for a signi�cantly

smaller 10.7% of the Asia-Paci�c share. This focus on FDI at the expense of FPI also allowed

China to emerge from the 1997 Asian Financial Crisis relatively unscathed.

1.2.3 Importance of International Trade for Emerging Markets

In addition to FDI, developing countries also heavily rely on international trade to spur their

economic growth. According to the IMF, "The evidence on this is clear. No country in recent

decades has achieved economic success, in terms of substantial increases in living standards for

its people, without being open to the rest of the world" (IMF (2001)). Trade openness appears to

have played an especially important role in the economic success of East Asian countries, where

the average import tari� has fallen from 30 percent to just 10 percent between the 1980s and

13



early 2000s. Academic research consistently �nds that outward-oriented countries consistently

grow faster than their counterparts that practice more inward-looking trade policies (Frankel &

Romer (1999); Bhagwati & Srinivasan (2002)). On average, emerging markets that lowered tari�s

sharply in the 1980s experienced more rapid economic growth in the following decades compared

to those that did not (Dollar & Kraay (2001)). One �nding even suggests that the bene�ts from

trade liberalization outweigh the costs by more than a factor of ten (Matusz & Tarr (1999)).

Some research even suggests that FDI could be complementary to international trade. Thus,

policies that encourage one of these desirable drivers of economic growth might implicitly bol-

ster the other. Since the 1980s, empirical studies show that increased FDI �ows appear to drive

increased international trade activity (Fontagne (1999)). In particular, foreign investment in a

host country tends to increase imports in the short run, and exports in the longer term. This is

on top of the existing bene�ts of FDI in the form of technology transfers, job creation, and local

subcontracting among others.

The boons granted by international trade make it another top priority for policymakers in

emerging markets. Based on data from The World Bank, which de�nes trade openness as exports

plus imports as a percent of GDP, these developing nations tend to rely more heavily on trade

�ows to drive their economic activity. Chinese open trade policies in particular have greatly

accelerated its trade activity in the early 2000s, with its trade openness increasing from 40% in

2000 to over 60% in 2006, more than doubling that of the United States over the same time period.

Much of this growth was driven by a large increase in its exports as a percent of GDP, allowing

China to run a sizable current account surplus that peaked at $500 billion in 2008 and continues

until the present day.

1.2.4 International Trade and Capital Controls

While openness to international trade is undoubtedly an important predictor of economic growth

for emerging markets, it can sometimes be at odds with capital controls. Recent empirical studies
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suggest that both inward and outward capital controls can have signi�cant e�ects on trade �ows

Fu & Cao (2020). Notably, capital controls have stronger e�ects on exports than on imports.

Inward capital controls tend to have a negative impact on a host country’s exports. In contrast,

outward capital controls have positive e�ects on exports.

More importantly, international trade �ows may be a point of vulnerability for capital control

regimes. In particular, import �ows could function as a channel for capital to move into a host

country. This poses a problem for policymakers for two primary reasons. Firstly, existing empir-

ical research suggests that import �ows are less sensitive to inward capital controls than export

�ows. This is especially true given that FDI in a host country tends to increase its imports, and is

also frequently given preferential treatment under capital control policies. Secondly, the impor-

tance of open international trade for economic growth makes policymakers hesitant to restrict

trade �ows. Both of these combine to make a capital channel that can penetrate existing capi-

tal controls and is particularly resistant to regulation. This process is facilitated by the growing

importance of inter-�rm credit markets as substitutes for bank lending in emerging markets.

1.2.5 Theory of Financial Transactions and International Trade

International trade between two �rms faces a fundamental dilemma: the exporter wants to be

paid before it ships the goods, whereas the importer does not want to pay until it possesses the

imported goods. In other words, exporters face payment risk while importers face supply risk.

Geographical and cultural distance, as well as the potential lack of a trusted court system for

the adjudication of international trade disputes can all serve to exacerbate these transactional

frictions.

Perhaps the most straightforward solution to this problem is through trade credit with over-

seas suppliers (henceforth I will refer to this as simply foreign trade credit, to distinguish it from

the more general usage of the term which includes both domestic and foreign sources). These

are commercial �nancing agreements wherein an importer can purchase goods without paying
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cash up front, instead paying the supplier at a later scheduled date. Since this type of transaction

places suppliers at somewhat of a disadvantage, it relies crucially on both the credit pro�le of

the importer as well as its relationship with the supplier. A �rm with a high credit rating based

on its �nancial history (i.e. debt repayment timeliness and other factors), is more likely to be of-

fered foreign trade credit from its suppliers. Similarly, importers that maintain close relationships

with overseas suppliers (strong relational capital) can receive more foreign trade credit from said

suppliers (Murro & Peruzzi (2022)).

The situation becomes more complicated if the importer has not established long-term rela-

tionships with international exporters. In those cases the �rm cannot rely on relational capital

to bridge the payment risk incurred by its suppliers, and thus faces restricted access to foreign

trade credit in order to fund its international purchases. In these circumstances, the �rms can

introduce a bank to the transactions in order to remove the payment and supply risk. These fund-

ing methods–referred to as bank-intermediated trade �nancing–facilitate international trade and

commerce by allowing banks to conduct the �nal payment transfers in lieu of the importers and

exporters. It is helpful to illustrate this process with a stylized example using one of the most

common bank-intermediated trade �nancing instruments, the letter of credit (LC).

Consider a domestic importer that wishes to import a shipment of goods from an exporter

residing in a foreign country, but lacks the trust with the foreign entity that would otherwise come

from a high credit rating or strong relational capital. The importer can instead approach a trusted

domestic bank and ask it to issue an LC–a commitment to pay for the shipment on the �rm’s

behalf. For its part, the exporter will approach its own trusted overseas bank to act as a con�rming

party for the LC. The supplier can now ship the goods and receive payment immediately from its

overseas bank. Upon delivery, the domestic �rm will reimburse the domestic bank for the amount

of the LC. In the �nal step, the two banks settle their transactions. In essence, bank-intermediated

trade �nancing instruments mitigate the transactional frictions of international trade by allowing

sophisticated �nancial entities to bear both the payment and shipment risks instead of the �rms
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themselves.

1.2.6 Carry Trades through Trade Financing Channels

In the aforementioned descriptions of trade �nancing markets, I assumed that payment is issued

immediately upon delivery of the traded goods. In reality buyers and sellers can often negotiate

payment terms that allow for signi�cant delays between receipt of the traded goods and �nal

payment. Trade credit contracts typically give buyers 30, 60, or 90 days to pay, recording the

transaction through an invoice. In the case of bank-intermediated trade �nancing, banks dis-

tinguish between immediate and delayed payment using two distinct types of LCs. Sight LCs

operate as described in the previous section, guaranteeing payment as soon as traded goods are

delivered to the importer. By contrast, usance LCs (also commonly referred to as deferred or term

LCs) are payable at a predetermined or future point following the delivery of the traded goods.

In this case, once the bank receives the documentation for goods delivery, it agrees to transmit

the funds for payment to the con�rming bank at the later maturity date. Although both types

of long-dated trade �nancing product do not carry an interest rate in the traditional sense, they

still typically guarantee a rate of return for the lender because the borrower often must pay a

discount on the face value of the traded goods in exchange for the delayed payment window.

In order to cover the long-dated LC, the domestic issuing bank will often require the importer

to deposit a haircut percentage, depending on the �rm’s �nancial standing with the bank. In

extreme cases a �rm without su�cient lines of credit with the bank could be required to cover

the entire face value of the LC as a cash deposit with the bank!

Both foreign trade credit and usance LCs o�er importers the opportunity to borrow at the

overseas interest rate, whether directly through the supplier (as is the case for trade credit) or

indirectly through the overseas con�rming bank (as is the case for usance LCs). In cases where

domestic short-term interest rates are signi�cantly higher than those of foreign credit markets

after controlling for exchange rate risk (i.e. when carry returns are high), these trade �nancing
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methods could potentially become �nancial instruments for the execution of short-term carry

trade strategies.

For a concrete example, consider a Chinese �rm in January of 2014 (at the midpoint of this

study’s empirical sample). During this month the 3-month London Inter-Bank O�ered Rate (LI-

BOR) sat at just 0.52%. Meanwhile, the closest analogue for the Chinese domestic lending mar-

ket–the Shanghai Inter-Bank O�ered Rate (SHIBOR) was a staggering 5.6%, resulting in an inter-

est rate spread of 5.08% for that month. At the same time, the RMB was at its strongest compared

to the USD around this time period, with an exchange rate of almost 6.0 RMB/USD. These e�ects

combined produced the strongest carry trade incentives to date, as exhibited by a carry return

index of 4.81 (a record which would eventually be broken in 2018).

For �rms with high relational capital with overseas suppliers and those with a large amount

of credit with domestic banks, the strategy is clear: borrow at the lower international LIBOR rate

via foreign trade credit or usance LCs respectively, and invest the capital in short-term debt in-

struments at far higher domestic lending rates, pocketing the interest rate spread in the process.

For instance, by investing the capital into 3-month certi�cates of deposit (CDs), they could earn

a return of between 6-7%. Alternative domestic �nancial instruments include commercial paper

(CP), treasury bills, trade credit extensions, and inter-�rm credit (discussed in further detail in

the following section). Even the most conservative strategy of investing the capital into (essen-

tially risk-free) domestic money market funds would be expected to net a return of around 5.5%.

By carrying out these strategies, non�nancial �rms engage in what are essentially carry trade

operations, arbitraging the spread between domestic and foreign interest rates.

It is worth noting that although the example date of January, 2014 was selected as perhaps

the most obvious time period for carry trade activity, it is by no means an outlier for the sample.

From 2010 to 2018, the average SHIBOR rate was 3.79% while the LIBOR was only 0.63%, with

bank deposit and money market fund rates hovering around 4-5%. The complete sample is thus

characterized by strong carry returns overall.
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1.2.7 Theories of Inter-Firm Credit

In the literature, inter-�rm credit (IFC) is commonly broken down into several categories, includ-

ing trade credit, intra-group loans, and “partner” credit (also known as “back-to-back” borrowing).

Of these, trade credit and intra-group �nancing are perhaps the most important, comprising the

lion’s share of all IFC transactions commonly utilized in supply chains.

Trade credit is typically de�ned as credit o�ered in exchange for goods and services rendered.

The actual exchange can occur either before or after the credit is granted. An example of the for-

mer would be credit periods granted to customers (or, alternatively, obtained from suppliers),

while an example of the latter would be prepayments from customers or to suppliers. By con-

trast, intra-group �nancing, or intercompany loans, constitute any credit related to the �nancial

relationship between two �rms rather than their supply chain relationship. Firms may engage in

both forms of credit, and indeed some use hybrid solutions that lie somewhere in-between the

two, such as subcontracting agreements, brewery agreements and distributorship agreements. A

signi�cant portion of �rm borrowing takes the form of trade credit issuances. On average, trade

credit provides over 50% of external funds used for working capital in a sampling of emerging

markets (Finkelstein Shapiro et al. (2018)). In that same sample, roughly 28% of the external funds

used for investment was provided by trade credit from suppliers.

At a basic level, both trade credit and intra-group �nancing can be viewed as solutions to a

�awed �nancial system that limits access to credit for some or all �rms. These �aws may arise

either from legal action (as in the case of capital controls) or from weak creditor protections in

the legal system. The resulting credit rationing tends to squeeze �rms most exposed to asymmet-

rical information and monitoring problems. Such �rms then need to turn to suppliers, who as

participants in the supply chain have a comparative advantage when it comes to insider informa-

tion, contract ful�llment, pricing, and agency relationships. This type of �nancing is especially

important in emerging economies, where the presence of underdeveloped �nancial markets can

lead to particularly severe credit rationing.
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In the case of trade credit, the literature has extensively dealt with the reasoning behind

suppliers acting as substitutes for banks when the latter are unable to ful�ll demand for credit.

In particular, Petersen & Rajan (1997) show that net lenders of trade credit are more �nancially

healthy, more solvent, and tend to be better connected to banking circuits than net borrowers.

These results form the basis for what has become known as the Financing Advantage Theory for

trade credit issuance, where net lenders can act as �nancial intermediaries by redistributing the

credit granted to them by their own suppliers to their customers. A similar theory may apply to

intra-group �nancing as well, with business groups forming internal capital markets (Almeida

& Wolfenzon (2006)). Within these miniature �nancial markets, parent �rms frequently take on

the role of net lenders using their relative abundance of resources to extend �nancial services to

a�liated �rms.

The main takeaway is that inter-�rm credit sources are important sources of �nancing for

�rms. They frequently serve as substitutes for lending from �nancial institutions, and become

particularly important in situations where information asymmetries or government regulation

heavily restrict the provision of capital from traditional �nancing markets.

1.3 Data Description

This section provides a description of the data selection process used in this research. This is split

into two separate discussions corresponding to the data used in the �rm-level analysis and that

used in the country-level analysis. In each I describe both the data sources as well as the sample

coverage and summary statistics.

1.3.1 Data Selection: Firm-level Trade and Financial Data

The incentive to utilize the trade �nancing capital channel should increase with the interest rate

spread between international and domestic credit markets, and decrease with the exchange rate

risk between the USD and domestic currency. In order to measure both quantities, I utilize the
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Bloomberg USDCNY carry trade index as the explanatory variable of interest. This index mea-

sures the expected returns to a carry trade strategy that sells USD and purchases RMB, thus an

increase in the index represents either an increase in the interest rate spread or a decrease in

exchange rate risk - both of which should positively in�uence �rms’ willingness to engage in the

ferrying of capital through trade �nancing instruments. Figure 1 shows the time series behav-

ior of the Bloomberg USDCNY carry index between 2008 and 2019. The positive carry returns

shown in the time series indicate high demand for domestic investment projects. Typically, carry

returns of this magnitude should attract speculative investment from abroad seeking to arbitrage

the interest rate di�erential between the domestic and foreign markets. The result is heightened

demand for the home country’s currency that will (in the long run) eliminate the carry returns.

However, in the Chinese market the presence of strict controls on capital out�ows combine with

heavy-handed exchange rate controls to discourage such speculative investment. This produces

signi�cant barriers to carry trade arbitrage through traditional �nancial channels and a carry

return index that almost monotonically increases across the duration of my 8-year sample.

For my empirical investigation, I restrict my sample to the space of publicly-listed �rms in

the Chinese market. I do this for two primary reasons. Firstly, the Chinese government has

historically placed strong emphasis on the regulation of the domestic currency, the RMB. These

controls have taken on di�erent forms at di�erent points in history, but had the side-e�ect of

greatly limiting exchange rate volatility. This serves to magnify carry trade incentives, which

respond positively to interest rate di�erentials and negatively to exchange rate risk. Secondly,

the Chinese market features strict capital controls that restrict cross-border �nancial transactions.

This assists my empirical speci�cation by limiting the presence of more traditional methods of

accessing overseas credit (for instance, Bruno & Shin (2016) �nd that foreign �rms can execute

carry trades by issuing corporate bonds denominated in USD). Additionally, these capital controls

simultaneously limit the ability for �nancial institutions to execute carry trades in response to

high carry returns. These �nancial institutions are more commonly associated with carry trade
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activity since they are generally better equipped to take on �nancial exposure. Their absence

from the equation lends greater importance to the activities of non�nancial �rms, who can then

use their non�nancial activities to circumvent capital controls.

I use a proprietary dataset by Panjiva Inc, which contains data on sea-based imports by Chi-

nese �rms. Such transactions are legislatively required to report all physical imports to the Gen-

eral Administration of Customs China (GACC). Firms report transactional details using the Bill of

Lading Manifest, which includes supplier’s and buyer’s names and addresses, descriptions of the

goods and quantity imported, as well as additional transaction-speci�c information. Panjiva Inc,

which is a subsidiary of S&P’s Global Market Intelligence, is one of the largest commercial data

aggregators for import data, updating trade data with daily frequency and with an availability

latency of up to 7 days. This enables the closest to real time tracking of �rm importation behavior

available in the commercial data market. In addition, Panjiva processes raw data from the mani-

fests, providing structure, imputing missing values, and linking supplier and buyer entities with

identi�ers commonly used with S&P’s Capital IQ and Compustat databases.

The �nal sample covers all sea-based imports into China during the 8-year period starting

January 2010 to December 2018. The Panjiva import data was matched to public and private

entities covered by the Worldscope Fundamentals database, and aggregated to the ultimate par-

ent company level. This enabled me to attribute to the associated parent company all import

transactions executed by any related entities. The result is a cross-sectional dataset that o�ers

a view of how �rm debt structure changes alongside their trade activity in response to shifting

credit conditions. Table 1 shows summary statistics for the relevant variables contained within

the dataset.

1.3.2 Data Selection: Country-level Trade and Banking Data

Throughout this study, I am interested not only in �rm borrowing through foreign trade credit,

but also borrowing via bank-intermediated trade �nancing instruments. Unfortunately, the latter
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are not reported in any publicly-available database, necessitating some form of proxy to estimate

the trade �nancing response to carry returns. Thus, I augment the �rm-level analysis with a

country-level view of bank lending activity associated with trade �nancing.

For this analysis, I focus on the trade relationship between China and Hong Kong. These

two regions each have unique characteristics that make them particularly well-suited to ana-

lyzing bank-intermediated trade �nancing �ows. China provides an ideal example of a rapidly

growing economy with a large appetite for working capital, and also one that leans heavily on

trade �nancing to support its trade �ows. Two China-speci�c factors contribute to the relative

popularity of bank-intermediated trade �nancing, and of LCs in particular.

Firstly, the interest rates of trade �nance products are liberalized relative to those of RMB

loans. The latter were subject to central bank interest rate �oors until as recently as July 2013,

resulting in trade �nancing interest rates much lower than those of other credit sources from

domestic banks. For instance, while the o�cial one-year RMB loan rate was set at 6.31 percent

(with the actual average rate being even higher) in 2012, for the same year the average interest

rate of RMB trade �nance settled through domestic banks was only 5 percent.

Secondly, the regulatory environment in China pushes domestic banks to prefer trade �-

nance as a method of providing working capital to clients. This is because regulations by the

China Banking Regulation Committee (CBRC) treat trade loans as low-risk assets on bank bal-

ance sheets. This is taken a step further in the case of LCs, which normally do not consume bank

capital when issued, and thus are not subject to either Basel II or CBRC regulations. Both of these

factors contribute to China having the highest intensity of LC usage among the world’s largest

economies, with more than a third of its imports being paid with LCs (BIS (2014)).

On the other side of the trade �ow, Hong Kong is both one of China’s largest trading partners

and its largest source for foreign capital and investment. The former stems from Hong Kong’s

role as the largest port of entry for goods looking to enter the mainland. The latter results from

Hong Kong’s world-class �nancial and legal systems, as well as its status as one of the world’s
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most open economies. Hong Kong also serves as the primary o�shore hub for RMB loans and

trading. The BIS found that in April 2019, Hong Kong’s RMB exchange markets accounted for 30

percent of all RMB trading activity based on average daily turnover. Around the same time, data

from Swift shows that Hong Kong accounts for 75 percent of all non-Chinese RMB transactions

based on payment volume. This last characteristic is especially important when looking at a trade

�nancing mechanism that incorporates many of the core elements of a currency carry, and would

therefore prefer easy access to very liquid onshore and o�shore RMB exchange markets.

The main dataset used in this analysis contains country-level data on the trade �nancing

market in Hong Kong from the Hong Kong Monetary Authority (HKMA). This data contains

information on domestic credit issued for trade �nance, in addition to the values of Hong Kong

banks’ external claims on Chinese banks. Because LCs issued by a Chinese bank function as a

claim on said bank, I am able to use the external claims data as a proxy for bank-intermediated

trade �nancing activities between mainland Chinese �rms (and their domestic issuing banks) and

Hong Kong counterparties. Table 1 shows the summary statistics for the relevant variables used

in the country-level analysis.

1.4 Empirical Results

This section outlines the major results from the empirical speci�cations. Firstly, I �nd a positive

association between �rms’ trade �nancing activities and the carry returns between the RMB and

USD. Secondly, I show that �rms increase their supply of trade credit to customers and decrease

reserves of cash and short-term investments when carry returns are high. Thirdly, I test whether

active and inactive importers exhibit di�erent propensities to engage in carry trades through the

trade �nancing channel. I �nd that inactive importers increase borrowing through trade �nancing

channels more aggressively than their peers when carry returns are high. Both inactive and

active importers exhibit declines in trade credit borrowing when carry returns are high. Active

importers also demonstrate an increased preference to hold the proceeds of carry trades as cash
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when compared to other similar �rms.

1.4.1 Carry Trades Through the Trade Financing Channel

I begin this empirical analysis by exploring the relationship between a �rm’s trade �nancing

activity and the carry trade incentives arising from periods of high carry returns. The central

hypothesis is that �rms increase their demand for both bank-intermediated trade �nancing and

foreign trade credit when carry returns are high. This would in turn indicate that non�nancial

�rms actively use their international trade activity as a capital channel to borrow cheaply from

overseas credit markets.

First o�, I start with the baseline analysis of the relationship between trade �nancing activity

and carry returns. I use short-term borrowing (STBorrowing) as a �rm-level measure of trade

�nancing. This measure aggregates short-term borrowing from all sources, including short-term

bank loans, accounts payable, and issuances of commercial paper. Notably, it excludes long-term

debt instruments like corporate bond issuances, which have been shown to be positively a�ected

by carry returns as well (Bruno & Shin (2016)), and would have potentially introduced bias into

the identi�cation strategy. A potential weakness of this variable is that it includes short-term

borrowing not obtained by �rms for the purpose of trade �nancing. However, whereas I expect

short-term borrowing for trade �nancing purposes to increase when carry returns are high, I

expect the opposite behavior for borrowing intended for other purposes. High carry returns are

a strong indicator that domestic lending rates are high.This should result in reduced demand for

domestic bank loans and trade credit (Barry et al. (2008)). A similar reasoning applies for the

issuance of commercial paper, which are almost exclusively domestic debt instruments. Thus, a

positive association between STBorrowingi,t and carry returns should be driven primarily by

increased borrowing through trade �nancing channels due to favorable credit conditions.

In addition to carry returns, a �rm’s trade �nancing activities also depends on its �nancing

capacity (i.e. access to �nancing from �nancial intermediaries) and its import activity. Intuitively,
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�rms that are �nancially healthier should have a stronger ex-ante ability to meet their short-term

obligations. Financially weaker �rms lack this ability, and might face credit rationing from both

domestic and foreign markets. Thus �rms with better �nancing capacity should receive more

trade �nancing. Conversely, �rms with greater import activity require greater trade �nancing

when compared to �rms that don’t import as actively. Since �nancing capacity is not observable

on �rm balance sheets, I proxy for it using the �rm’s short-term �nancial health (FinHealth)

instead. FinHealth is de�ned as current assets minus prepaid expenses and inventory, divided

by current liabilities. It re�ects a �rm’s ability to meet short-term obligations with its current

assets (i.e. its liquidity), and should be a positive indicator of �nancing capacity. I chose liquidity

as a preferred measure of �nancial health due to the short-term nature of trade �nancing carry

trades. Because trade �nancing contracts typically have duration not exceeding 90 days, the ex-

tent to which markets are willing to extend trade �nancing to a �rm should depend more on its

short-term liquidity than on more long-term measures of �nancial stability such as solvency and

pro�tability. It is likely that �nancial markets evaluate a �rm’s �nancial health using a combina-

tion of multiple factors, and that no single variable accurately represents the totality of a �rm’s

�nancing capacity. However, for the purposes of this study my de�nition of FinHealth should

re�ect the most important short-term factors that determine the capacity for trade �nancing ac-

tivities.

To account for a �rm’s import activity, I use the variable Imports, de�ned as a �rm’s total

quarterly imports. The �nal empirical model is as follows:

STBorrowingi,t = α+β1CarryReturnst +β2FinHealthi,t−1

+β3Importsi,t +Xi,t + µi.
(1)

Here, STBorrowingi,t is the short term borrowing total for �rm i in quarter t. Following Bruno

& Shin (2016), I de�ne CarryReturnst as the log of the Bloomberg carry return index in quarter

t, which cumulates the returns from interest rate di�erentials and exchange rate movements. I
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also include an additional set of �rm-level controls, Xi,t, which include the logarithm of total

assets, as well as the ratio of sales to total assets. All �rm-level explanatory and control vari-

ables are normalized by total assets. Additionally, I include �rm �xed e�ects µi to control for

unobserved factors that di�er between �rms but are constant across time. All control variables

are lagged by one year to reduce potential endogeneity issues and are winsorized at the 1% level.

With this speci�cation, the coe�cient β1 captures the e�ect of the CNYUSD carry return on the

short-term borrowing behavior of domestic Chinese �rms.

Column (1) in Table 1 reports the results for STBorrowing. I �nd that the coe�cient of the

carry trade variable is positive and signi�cant, suggesting that �rms increase borrowing via trade

�nancing when faced with more favorable carry trade opportunities. The e�ect is economically

meaningful, with a 1% increase in carry returns producing an approximately 0.14% increase in

�rms’ short-term borrowing. I also �nd a signi�cant positive relationship between Imports and

STBorrowing, consistent with the intuition that greater import volume require greater trade

�nancing volume. The data also shows a signi�cant negative relationship between FinHealth

and STBorrowing. This suggests that �rms borrow less from external sources when their bal-

ance sheets are healthier. However, this seems at odds with the prediction that �rms with bet-

ter �nancing capacity should receive more bank-intermediated trade �nancing (a component of

STBorrowing). This discrepancy could be due to the weakness of FinHealth as a proxy for a

�rm’s �nancing capacity. In particular, the current de�nition of FinHealth re�ects a �rm’s abil-

ity to meet current liabilities using current assets in a given quarter. It does not necessarily re�ect

a �rm’s long-run �nancing capacity, which may be the more relevant variable when consider-

ing a �rm’s overall access to short-term debt. The short-term nature of FinHealth could also

induce a correlation between it and STBorrowing. In particular, current liabilities are de�ned

as any short-term �nancial obligations that are due within one year, including accounts payable

and short-term debt. Since STBorrowing accounted for around half of current liabilities for

�rms in my sample, it is possible that the negative correlation I observe between FinHealth
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and STBorrowing re�ects a correlation between the latter and the denominator of the former.

However, I expect this mechanical relation to be rather small since �rms in my sample also ex-

hibit a signi�cant positive 0.71 correlation between STBorrowing and current assets as well,

compared to the 0.87 correlation between STBorrowing and current liabilities. Overall, these

results suggest that �rms actively engage in trade �nancing carry trades when carry returns are

high.

Given the evidence supporting trade �nancing carry trade activities, it’s worth considering

whether �rms might prefer one of the two trade �nancing channels (foreign trade credit and bank-

intermediated trade �nancing) over the other as a vehicle for carry trades. Ideally, this study could

utilize separate data on a �rm’s bank-intermediated trade �nancing activities and its foreign trade

credit activities in isolation. However, the former is only reported in proprietary databases, and is

generally unavailable for non-banking entities. Instead, I analyze the response of �rms’ foreign

trade credit borrowing to the carry returns, and combine those results with the previous ones

for STBorrowing in order to draw conclusions about the relative carry trade activities taking

place through either trade �nancing channel. I believe this to be a reasonable approach since

the two trade �nancing channels should be the only components of STBorrowing that respond

positively to carry returns. Hence, any remaining positive response in the latter after accounting

for foreign trade credit borrowing is likely to be driven by bank-intermediated trade �nancing.

However, I acknowledge that this is not a perfect identi�cation strategy, and in a later set of

robustness tests I use country-level data on bank loans extended for trade �nancing purposes to

better identify the extent of carry trade activity occurring through this channel.

To analyze the relationship between foreign trade credit borrowing and carry returns, I would

ideally be able to quantify the amount of foreign trade credit that a �rm receives from its overseas

suppliers. Unfortunately, trade credit is not typically di�erentiated by source on �rms’ balance

sheets. As a proxy I use TradeCreditDemand, which represents the sum of both domestic and

foreign trade credit received by a �rm in a given quarter. This proxy has the obvious weakness
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to the initial policy and the positive e�ect from post-event increases in carry returns. Narrowing

the post-event window to just one quarter could mitigate this issue by excluding some of the

recovery period from the sample. However, even within just one quarter the carry return had

recovered around half of its pre-event value, and the halving of the post-event data would have

generated its own identi�cation challenges.

Following the negative carry return shock, I also �nd that �rm extensions of trade credit tend

to hold steady, but holdings of cash increase signi�cantly. Inactive importers increase their cash

holdings more than other �rms post-event. However, these �rms also signi�cantly decrease their

extensions of trade credit after the shock. The previous results from Table 5 �nd that all �rms

increased their extension of trade credit and decreased cash holdings when carry return were

high–evidence of active carry trade activities seeking to borrow cheaply from abroad and lend at

higher domestic rates. These new results suggest that when faced with a negative shock to carry

returns, inactive importers experience a reversal in these carry trade e�ects, with steep declines in

trade credit and an increased propensity to hold cash when compared to their pre-event behavior.

This reversal also occurs to a limited extent for the general sample, with cash holdings increasing

post-event, but trade credit extension remaining more or less the same. The results are consistent

with trade �nancing carry trades executed by inactive importers being more sensitive to shocks

in carry returns. This could re�ect the fact that such �rms primarily extended trade credit for the

purposes of arbitraging the interest rate spreads represented by high carry returns rather than for

precautionary savings purposes (as is potentially the case for active importers). An alternative

explanation is that inactive importers likely conduct the bulk of their business activities with

other domestic entities rather than foreign enterprises. Thus, they may be more exposed to a

general credit contraction arising from the depreciation shock.

Overall, these results suggest that carry trade activities conducted by inactive importers are

more sensitive to an exogenous negative shock to carry returns. This is broadly consistent with

the observation that such �rms extend the proceeds from the carry trades as trade credit rather
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than holding onto it as cash. However, the conclusions are di�cult to fully justify due to the

potential impact of a domestic credit contraction arising from the policy change, and the fact that

the negative carry return shock was followed by a rapid recovery period spurred on by govern-

ment interventions. Future work on this project will aim to address the �rst issue by including a

suite of macroeconomic controls representing country-wide credit conditions. However, at this

point I am not aware that there is a simple solution to address the second issue.

1.5.3 Barriers to Causal Interpretation

Throughout the course of this study, I explore carry trade activity carried out by non�nancial

�rms via their trade �nancing �ows. I attempt to do so by identifying a causal e�ect between carry

returns and a �rm’s borrowing and lending behavior. However, a major identi�cation challenge

that prevent a clean interpretation of the causal e�ect is the presence of omitted variables that

correlate with both carry returns and �rms’ �nancing decisions.

For instance, carry returns are functions of both forward interest rates and exchange rate

di�erences. The latter are well-known to a�ect economic activity and future investment oppor-

tunities through changes in the demand for exports and imports. In particular, an appreciating

domestic currency makes imports more competitive domestically and exports less competitive

abroad, thereby reducing demand for domestically produced goods. Thus, an appreciation is typ-

ically associated with a contraction in economic activity, a decline in prices, and a decline in

�rms’ future investment opportunities. The latter in turn has strong e�ects on the �rm’s �nanc-

ing decisions, including how much to borrow short-term or how much cash to hold in a given

quarter. My country-level analysis acknowledges this issue, and includes measures of macroeco-

nomic activity (PMI, IVA, energy production, rail freight volume, and CPI). However, they are not

present in the �rm-level models. To address these concerns, the �rm-level analyses should include

macroeconomic controls that account for the conditions of the �rm’s home country. Examples

would include GDP growth, in�ation, and pro�tability (or ROA). All three of these variables are
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strongly correlated with both exchange rates (and by extension carry returns) as well as with a

�rm’s �nancing decisions, and would represent potential sources of omitted variable bias if not

included in the empirical model.

Another potential omitted variable is global risk or risk aversion. This is often measured using

the Cboe Volatility Index (VIX), with higher values indicating a greater level of fear or stress

in stock markets. High values in the VIX typically predict bear markets, with higher prices for

options and fewer investment opportunities. At the �rm level this could result in a decline in sales

as well as worse trade credit outcomes (i.e. less trade credit received from suppliers). Increases in

the VIX are also associated with carry returns. In particular, Brunnermeier et al. (2008) show that

an increase in the VIX coincides with carry trade losses and the unwinding of speculator carry

positions. By not including the VIX as a control variable, my empirical models are vulnerable to

omitted variable bias, since global risk could be correlated with both �rm �nancing opportunities

and carry returns.

To summarize, the empirical models used in this study contain some scope for omitted variable

bias. Several macroeconomic variables like GDP growth, in�ation, and pro�tability are correlated

not just with carry returns but also with a �rm’s �nancing decisions. Similarly, some measures

of global market conditions–the VIX in particular–could also be determinants of both �rm bor-

rowing opportunities and their incentives to engage in carry trades. Future versions of these

models should include these factors as control variables in order to reduce omitted variable bias

and enhance the causal interpretation of the relationship between carry returns and �rm-level

�nancing activity.

1.6 Conclusion

In this research, I explore non�nancial �rms’ usage of trade �nancing channels to execute carry

trade strategies. My study addresses three main questions in the international �nance literature:

(i) Do �rms increase their demand for bank-intermediated trade �nancing and foreign trade credit
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when carry returns are high? (ii) What does the �rm do with the capital obtained through trade

�nancing carry trades? (iii) Do I observe active importers engaging more aggressively in carry

trade activity through trade �nancing channels?

I �nd that �rms increase borrowing through bank-intermediated trade �nancing instruments

when carry returns are high. By contrast, I �nd no signi�cant changes in foreign trade credit

borrowing from overseas suppliers when carry returns are high. During such periods, �rms

increase their extensions of trade credit to customers, and decrease their cash reserves. In the

cross-section of �rm import activity, I �nd that both active and inactive importers exhibit an

increased propensity for carry trades through trade �nancing channels. However, they di�er in

what they do with the capital, with active importers electing to hold the proceeds as cash when

carry returns increase, and all other �rms extending the proceeds as extensions of trade credit

to their customers. The �ndings suggest that active importers engage in trade �nancing carry

trades primarily for precautionary savings motives, while other �rms are more willing to extend

the cheaper overseas credit to customers in the form of trade credit.

In further robustness testing, I use country-level data on bank loans extended by the Hong

Kong banking sector to more precisely measure the extent of carry trade activity occurring

through bank-intermediated trade �nancing channels. I �nd that bank loans for trade �nanc-

ing purposes and external claims made by Hong Kong banks on Chinese banks both increase

signi�cantly in response to high carry returns. An additional robustness test attempts to use an

exogenous domestic policy change as a natural experiment to explore the responses in trade �-

nancing carry trade activities to a negative carry return shock using a di�erence-in-di�erence

model. The results are inconclusive, though this may have been due to additional policy changes

that almost immediately followed the initial policy shock, rendering it a relatively weak candidate

as an event for a di�erence-in-di�erence study.

The results suggest that non�nancial �rms can use their trade �nancing activities to execute

carry trade strategies, borrowing from overseas in foreign currencies and lending domestically
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in the home currency. The usage of trade �nancing in this manner has distinct advantages over

traditional �nancing methods. Not only are trade �nancing markets resistant to capital controls

commonly seen in emerging markets, but they are also backed by the underlying traded goods,

making them more secure than other forms of borrowing. Moreover, trade �nancing contracts

feature very short maturities, making them ideal instruments for carry trade strategies aiming to

arbitrage temporary shifts in carry returns.

The use of trade �ows as a capital channel o�ers several potentials for future research. First,

this work could o�er an explanation for the wide degree of misreporting in Chinese trade num-

bers. Previous research documents the presence of signi�cant misreporting (Liu et al. (2021)), and

suggest that such discrepancies could signify the presence of foreign exchange arbitrage schemes.

However, trade misreporting (particularly the over-reporting of imports) could also be consistent

with �rms seeking to utilize the trade �nancing capital channel to move capital into the country.

More work could be done to establish whether or not the misreporting activity is truly driven by

a desire for foreign capital.

Secondly, it would be worthwhile to look more generally at the maturity structures of �rms’

borrowing and lending activity in the presence of favorable carry trade regimes. Firms seeking

to borrow through trade �nancing channels face a relative in�exibility in choosing the duration

of loans. This can result in a maturity mismatch problem when �rms seek to use this capital

to lend to supply chain customers or other entities. Future research could focus on subsets of

international borrowing for which data on loan maturity is widely available. Examples include

international issuances of corporate bonds, as well as internationally syndicated loan markets.

Finally, the results of this study suggest implications for other forms of international borrow-

ing activity. Whereas this paper focused on �rms with strong ties to international trade routes,

other �rms may have a comparative advantage in accessing di�erent sectors of international cap-

ital markets. Future work could look into �rms’ access to other forms of cross-border �nancing,

and whether a comparative advantage in that regard could also empower such �rms to act as
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�nancial intermediaries.
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Figure 1: Trends in RMB-USD Carry Returns

The �gure shows the overall behavior of carry trade returns between the Chinese RMB and the USD (as measured
by the Bloomberg CNYUSD carry index). This indicates the expected return on a strategy that borrows in USD and
invests in assets denominated in RMB. The combination of capital controls limiting cross-border �nancing �ows
and exchange rate controls limiting exchange rate risk results in persistently high carry returns throughout the
duration of my sample.
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Table 2: Firms Execute Carry Trades by Borrowing through Trade Financing Channels

ST Borrowing Trade Credit

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

CarryReturns 0.144*** 0.424*** 0.0303 -1.098*
(0.011) (0.0421) (0.146) (0.577)

FinHealth -0.0132*** 0.364*** -0.00363*** -0.094
(0.0003) (0.0243) (0.00048) (0.123)

Imports 0.0288*** 1.297*** -0.0205 -8.144**
(0.0043) (0.294) (0.05) (4.103)

FinHealth×CarryReturns -0.0794*** 0.019
(0.00512) (0.026)

Imports×CarryReturns -0.266*** 1.698**
(0.0617) (0.857)

R2 0.426 0.426 0.358 0.358
No. of obs. 11264 11264 10599 10599
FirmFE Y Y Y Y
Firm Controls Y Y Y Y

Note: ∗ p < 0.10; ∗∗ p < 0.05; ∗∗∗ p < 0.01

The outcome variables are short-term borrowing and total trade credit borrowed from suppliers (as measured by
accounts payable normalized by cost of goods sold). Explanatory variables are the carry returns between the RMB
and USD (as measured by the logged Bloomberg CNYUSD carry index), a lagged measure of the �nancial health of
the �rm (the lagged ratio of current assets minus inventory and prepaid expenses to current liabilities), and the
total value (in USD) that the �rm imported in a given quarter. Columns (3) and (4) include interaction terms
between carry returns and the other two explanatory variables to measure any moderating e�ects the latter have
on the incentive for �rms to engage in carry trade activity through trade �nancing and trade credit. Other
�rm-level control variables are the lagged logarithm of total assets, as well as the ratio of net sales to total assets. In
addition to these controls, I include �rm �xed e�ects to control for omitted variable bias due to unobservable
�rm-level characteristics that are constant across time.
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Table 3: Firms Increase Extensions of Trade Credit and Decrease Cash Holdings when Carry
Returns Increase

TradeCreditExtension CashandSTInvestments

CarryReturns 0.786*** -0.0646***
(0.0224) (0.0033)

Leverage 0.0747*** -0.0218***
(0.0055) (0.00079)

Turnover -0.143***
(0.0112)

Cash -0.740***
(0.0284)

Inventory -0.0319***
(0.0019)

Dividends 0.0000183***
(0.000)

R2 0.470 0.0587
No. of obs. 3463 3492
FirmFE Y Y
Firm Controls Y Y

Note: ∗ p < 0.10; ∗∗ p < 0.05; ∗∗∗ p < 0.01

The outcome variables are total trade credit extended to customers (as measured by accounts receivable normalized
by net sales) and total cash and short-term �nancial investments. Explanatory variables are the carry returns
between the RMB and USD (as measured by the logged Bloomberg CNYUSD carry index), �rm leverage, inventory
turnover, cash ratio, inventory ratio, and dividend payout ratio. Other �rm-level control variables are the lagged
logarithm of total assets, as well as the ratio of net sales to total assets. In addition to these controls, I include �rm
�xed e�ects to control for omitted variable bias due to unobservable �rm-level characteristics that are constant
across time.
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Table 4: Cross-Sectional Variation in Carry Trade Borrowing Between Active and Inactive Im-
porters

STBorrowing TradeCreditDemand

CarryReturns 0.242*** 0.509**
(0.0151) (0.204)

FinHealth 0.299*** -0.075
(0.0212) (0.123)

FinHealth×CarryReturns -0.0659*** 0.015
(0.00447) (0.026)

ImportHi ×CarryReturns 0.0268 -0.875***
(0.0184) (0.273)

ImportLo ×CarryReturns 0.0903*** -1.651***
(0.0313) (0.467)

R2 0.434 0.366
No. of obs. 12294 11432
FirmFE Y Y
Firm Controls Y Y

Note: ∗ p < 0.10; ∗∗ p < 0.05; ∗∗∗ p < 0.01

The outcome variables are short-term borrowing and total trade credit borrowed from suppliers (as measured by
accounts payable normalized by cost of goods sold). Explanatory variables are the carry returns between the RMB
and USD (as measured by the logged Bloomberg CNYUSD carry index), a lagged measure of the �nancial health of
the �rm (the lagged ratio of current assets sans inventory and prepaid expenses to current liabilities), and dummy
variables indicating whether a �rm is in either the top quartile (hi) or bottom quartile (lo) for average total import
value in USD when compared to other �rms in its major industry group. I also include interaction terms between
carry returns and the other three explanatory variables to measure any moderating e�ects the latter have on the
incentive for �rms to engage in carry trade activity through either short-term borrowing or trade credit. Other
�rm-level control variables are the lagged logarithm of total assets, as well as the ratio of net sales to total assets. In
addition to these controls, I include �rm �xed e�ects to control for omitted variable bias due to unobservable
�rm-level characteristics that are constant across time. This has the side-e�ect of eliminating the level e�ects of the
import quartile dummies from the regression output. However, those coe�cients are not of interest to this study as
the primary focus is on their moderating e�ects on the borrowing incentives produced by high carry returns.
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Table 5: Active Importers Exhibit Greater Propensity to Hold Carry Trade Borrowing as Cash

TradeCreditExtension CashandSTInvestments

CarryReturns 0.795*** -0.367***
(0.229) (0.0433)

Leverage 0.181*** -0.0145***
(0.0283) (0.00432)

Turnover 0.451***
(0.121)

Cash -1.049***
(0.177)

Inventory -0.0856**
(0.0430)

Dividends -0.0645***
(0.0101)

CarryReturns× ImportHi 0.108 0.389***
(0.334) (0.0625)

CarryReturns× ImportLo -0.503 0.126
(0.678) (0.129)

R2 0.667 0.693
No. of obs. 165 165
FirmFE Y Y
Firm Controls Y Y

Note: ∗ p < 0.10; ∗∗ p < 0.05; ∗∗∗ p < 0.01

The outcome variables are total trade credit extended to customers (as measured by accounts receivable normalized
by net sales) and total cash and short-term �nancial investments. Explanatory variables are the carry returns
between the RMB and USD (as measured by the logged Bloomberg CNYUSD carry index), leverage, inventory
turnover, cash ratio, inventory ratio, dividend payout ratio, and dummy variables indicating whether a �rm is in
either the top quartile (hi) or bottom quartile (lo) for average total import value in USD when compared to other
�rms in its major industry group. I also include interaction terms between carry returns and the other three
explanatory variables to measure any moderating e�ects the latter have on relationship between carry returns and
inter-�rm lending activity. Additional �rm-level control variables are the lagged logarithm of total assets, as well as
the ratio of net sales to total assets. In addition to these controls, I include �rm �xed e�ects to control for omitted
variable bias due to unobservable �rm-level characteristics that are constant across time. This has the side-e�ect of
eliminating the level e�ects of the import quartile dummies from the regression output. However, those coe�cients
are not of interest to this study as the primary focus is on their moderating e�ects on the inter-�rm credit
incentives produced by high carry returns.
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Table 6: Country-Level Evidence for Carry Trades via Bank-Intermediated Trade Financing

Trade Financing HK Claims
(1) (2)

CarryReturns 2.727*** 1.840**
(0.950) (0.887)

PMI -0.0750*** 0.0956***
(0.0216) (0.0222)

IVA 0.00107 -0.0113
(0.0199) (0.0172)

ElectricityGeneration -0.00001 0.000439***
(0.00006) (0.00006)

RailFreightVolume 0.000011 -0.0000127
(0.000013) (0.0000119)

CPI -0.0067 0.0796***
(0.0315) (0.0295)

R2 0.6993 0.6732
No. of obs. 103 103

Note: ∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01

The outcome variables are total bank loans extended for trade �nancing purposes by the Hong Kong banking
sector, and the total claims by Hong Kong banks on assets of Chinese banks, denominated in USD. Macroeconomic
control variables include the Purchasing Manager’s Index, Industry Value Added, Electricity Generation, Rail
Freight Volume, and Consumer Price Index.
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Figure 2: Carry Returns and Balance Sheet Claims on Chinese Banks

The �gure shows the overall behavior of carry trade returns between the Chinese RMB and the USD (as measured
by the Bloomberg CNYUSD carry index). This indicates the expected return on a strategy that borrows in USD and
invests in assets denominated in RMB. The combination of capital controls limiting cross-border �nancing �ows
and exchange rate controls limiting exchange rate risk results in persistently high carry returns throughout the
duration of my sample.
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Table 7: Carry Trade Evidence from a Negative Carry Return Shock

STBorrowing TradeCreditDemand TradeCreditExtension CashandSTInvestments

Event 0.00114 -0.00615 0.227 0.0479*
(0.0220) (7.943) (2.110) (0.0246)

Event× ImportHi 0.0225 -0.116 0.240 0.0555
(0.0302) (10.936) (2.899) (0.0339)

Event× ImportLo -0.00966 -37.0489*** -6.879** 0.0679**
(0.0295) (10.708) (2.833) (0.0331)

R2 0.0688 0.00131 0.00349 0.133
No. of obs. 2725 2724 2725 2725
FirmFE Y Y Y Y
Firm Controls Y Y Y Y

Note: ∗ p < 0.10; ∗∗ p < 0.05; ∗∗∗ p < 0.01

This table shows the results of a di�erence-in-di�erences analysis conducted in a 6-quarter window around an
August 11, 2015 deregulatory event that serves as an exogenous negative shock to carry returns via a drastic
depreciation in the RMB relative to the USD. The treatment variables are dummies that represents whether a �rm
is an active or inactive importer. The treatment and control groups were constructed using propensity score
matching on lagged total assets, net sales, and cost of goods sold. All other �rm level control variables for each
speci�cation are the same as those used in equations (5), (6), (7), and (8), respectively.. The addition of �rm �xed
e�ects also helps to control for omitted variable bias due to unobservable �rm-level characteristics that are
constant across time.
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Appendix

A Tables and Figures

Table A.1: Variable De�nitions

Variable De�nition

Response Variables
STBorrowing Short-term debt, or current liabilities. Represents a �rm’s �nancial obligations that are expected to be

paid o� within a year. Includes short-term bank loans, accounts payable, and issues of commercial paper.
Source: Worldscope

TradeCreditDemand Trade credit received from suppliers, de�ned as accounts payable divided by cost of goods sold. Source:
Worldscope

TradeCreditExtension Trade credit issued to all customers, de�ned as (i) accounts receivable divided by net sales; (ii) accounts
receivable divided by total revenue. Source: Worldscope

CashandSTInvestments Cash and short-term investments held by the �rm. Includes �nancial investments that can easily be con-
verted to cash, typically within 5 years. Examples include certi�cates of deposit, money market accounts,
high-yield savings accounts, government bonds, and Treasury bills. Source: Worldscope

Trade Financing Variables
CarryReturns Natural logarithm of the expected CNYUSD carry return index. Cumulates the returns from interest rate

di�erentials and exchange rate movements. Source: Bloomberg
Imports A �rm’s total import value (in USD). Source: Panjiva
Import Reliance A measure of a �rm’s reliance on imports for business activities. De�ned as total quarterly imports divided

by total assets. Source: Panjiva
ImportHi Dummy variable indicating whether a �rm is in the top quartile of average import reliance over the period

spanning 2010 to 2018.
ImportLo Dummy variable indicating whether a �rm is in the bottom quartile of average import reliance over the

period spanning 2010 to 2018.
Firm-level Controls
FinHealth Two measures of a �rm’s ability to meet short-term obligations: (i) current assets minus inventory and

current prepaid assets, divided by current liabilities; (ii) current assets divided by current liabilities. Source:
Worldscope

SIZE Log of total assets. Source: Worldscope
SALES Net sales divided by total assets. Source: Worldscope
GROWTH Sales growth in a given quarter. Source: Worldscope
Leverage Total debt divided by total assets. Source: Worldscope
Inventory Total inventory. Source: Worldscope
Turnover Inventory turnover ratio for a given quarter. Source: Worldscope
Cash Cash divided by total assets. Source: Worldscope
Dividends Quarterly dividends paid divided by total assets. Source: Worldscope
Country-level Variables
PMI Purchasing Manager’s Index. Di�usion index that summarizes whether market conditions are expanding,

staying the same, or contracting from the point of view of purchasing managers. Source: CEIC
IVA Industry Value Added, de�ned as the average contribution of all private industries to overall GDP. Source:

CEIC
ElectricityGeneration Total electricity production/usage. Source: CEIC
RailFreightVolume Total rail cargo delivery volume. Source: CEIC
CPI Consumer Product Index for the Chinese market. Source: CEIC
TradeFinancing Total loans granted by Hong Kong banks for trade �nancing purposes. Source: HKMA
HKClaims Total Hong Kong bank claims on Chinese banks, denominated in USD. Source: HKMA

[70]



Trade Credit and the Transmission of International

Capital Flows

Jonathan Lennon Hsua, Jie Pengb, and Jing Wuc

aOlin Business School, Washington University in St. Louis

bThe Chinese University of Hong Kong

cThe Chinese University of Hong Kong

September 30, 2022

Abstract

A key question in international �nance is the impact of economic globalization on �rm
�nancing. Using a large cross-sectional data set of cross-border �nancing (CBF) events, we
study the relationship between global �nancing �ows and trade credit activity within produc-
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2.1 Introduction

The impact of economic globalization on �rm �nancing is a central issue in international �nance.

Firms receive working capital through their supply chains in the form of trade credit, and/or from

outside �nancial markets in the form of securities trading or capital raising. The globalization

of supply chains resulting from cross-border procurement of goods or services has also created

complex trade credit networks. Within these networks, �rms operate simultaneously as both

suppliers and customers, receiving trade credit from some business partners and providing it to

others. In a similar fashion, �nancial globalization resulting from cross-border �nancial �ows

has created a vast network of banking and equity markets. Existing studies suggest that �nancial

globalization o�ers a host of bene�ts, including diversi�cation for investors (French & Poterba

(1991)), better capital allocation (Feldstein & Horioka (1980); Lucas (1990)), and lower �nancing

costs for �rms (Stulz (1999); Doidge et al. (2004)). However, there is as yet no study in the literature

exploring the potential e�ects of �nancial globalization on �rms’ borrowing and extension of

trade credit.

This paper addresses this problem by studying the relationship between cross-border �nanc-

ing (CBF) and the borrowing and issuance of trade credit within supply chains. In particular, my

work focuses on how a �rm’s trade credit decisions may change following a CBF event. This

study is motivated by two stylized facts in the existing literature. First, �rms with superior ac-

cess to global �nancial markets gain a signi�cant �nancing advantage over their peers, and are

often less �nancially constrained as a result (Froot & Stein (1991); Aguiar & Gopinath (2007);

Desai et al. (2008, 2006); Alquist et al. (2014); Wang & Wang (2015)). Secondly, the optimal trade

credit level between any two �rms is sensitive to their �nancial constraints, with more �nancially

constrained �rms both extending and utilizing less trade credit than less �nancially constrained

�rms (Petersen & Rajan (1997); Hoang et al. (2019); Baker et al. (2020)).

We build o� of previous work by Hertzel et al. (2022) to assemble a large �rm-level sample

of CBF events. The �nal data set merges �nancial information from Worldscope with several
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datasets that describe some of the common forms of CBF available to �rms. These include cross-

border bond issuances from Datastream, equity cross-listings from depository-receipt banks and

stock exchanges, global syndicated loans from DealScan, and cross-border M&A deals from SDC

Platinum. For each �rm in the sample, we construct a mapping to their direct suppliers and

customers. This allows us to construct a time series for the evolution of trade credit extension and

utilization amongst all �rms involved, measured using accounts receivable and accounts payable

respectively. Finally, inspired by the work of Gofman & Wu (2021), for each �rm in the sample

we construct measures of its degree of centrality within its supply chain–a quantity thought to

be an important determinant of not only trade credit activity but also the ability for a �rm to

obtain CBF.

The �nal constructed sample enables us to answer three main questions about the relationship

between CBF and trade credit activity. Firstly, when �rms receive CBF, does this have an e�ect

on their demand and extension of trade credit? Secondly, what types of CBF activity produce

the strongest responses in a �rm’s trade credit activity? Finally, does a �rm’s degree of centrality

within its supply chain have a moderating e�ect on how CBF events impact trade credit behavior?

The existing literature does not o�er clear answers to these questions, and our study �lls this gap

by o�ering empirical evidence about the e�ects of CBF activity on a �rm’s trade credit decisions.

We �rst �nd that �rm trade credit demand and trade credit extension both decline following a

CBF event. The decline in trade credit demand is consistent with CBF being a substitute for trade

credit as a source of �nancing for the �rm (see Petersen & Rajan (1997)). The decline in trade

credit extension is consistent with a potential strengthening in a �rm’s bargaining power against

its customers after it receives a CBF event (Billett et al. (2021)). We also �nd a signi�cant increase

in a �rm’s net trade credit extension (re�ecting the di�erence between trade credit extension and

borrowing) following a CBF event. This is broadly consistent with Gofman & Wu (2021), who

show that �rms with better access to alternative methods of �nancing will tend to be net trade

credit providers to their supply chains.
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Regarding the second hypothesis, we �nd global bond issuances and global loan originations

are associated with declines in trade credit demand and extension, with more consistent e�ects

being observed for the global bond market. By contrast, equity cross-listings show no e�ect on a

�rm’s trade credit activity. These results could re�ect fundamental di�erences between the CBF

markets. Global bond issuances are more frequent, typically issued for general funding purposes,

and are thus the most likely to be substitutes for trade credit. By contrast, global syndicated

loans tend to be infrequent, and almost exclusively originated for the purposes of M&A activity.

Finally, our study of cross-listing events is consistent with the hypothesis that �rms engage in

cross-listings more for prestige purposes than for �nancing purposes (see for example Cetorelli

& Peristiani (2015)).

We close our study by exploring the potential moderating e�ects of �rm centrality on how

CBF events impact trade credit behavior. We �nd that central �rms (i.e. those with a greater

number of unique suppliers, customers, or both), have a greater probability of receiving CBF in

any given year, and a greater frequency of CBF overall. This re�ects the stylized observation

that central �rms tend to be better connected, and possess a comparative advantage in securing

external sources of �nancing. We then �nd that central �rms demand and extend more trade

credit than non-central �rms following a CBF event. These results suggest that when it comes to

CBF events, central �rms can act as liquidity providers and extend some of the global �nancing

to their supply chain through increased trade credit provision.

Our work contributes to the literature in the following aspects. First, we identify a way in

which trade credit markets can enable �rms to bene�t from �nancial globalization even if they

are unable to directly access international capital markets. Recent work by Lin & Ye (2018) also

identify a trade credit channel that can propagate global liquidity shocks to a local economy.

However, their results require the existence of a large, foreign-owned �rm operating under a

foreign direct investment (FDI) program to function as the channel. In contrast, our results do

not require any foreign ownership for the �rm receiving the CBF, and is able to focus purely on
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the e�ects of �nancial globalization absent confounding e�ects from supply chain globalization.

Second, this study adds to the trade credit literature by suggesting a crucial role for trade

credit in allowing �rms to serve as liquidity providers for their supply chains. Notably, Garcia-

Appendini & Montoriol-Garriga (2013) �nd that during the 2007-2008 �nancial crisis, �rms with

high precrisis liquidity levels increased the trade credit extended to other corporations. Addi-

tionally, trade credit taken by constrained �rms increased during the same period. My results

expand on these results by suggesting that central �rms can provide liquidity to other �rms in

the supply chain, particularly when they experience a signi�cant in�ux in global capital via a

CBF event. They also suggest a role for �rms as intermediaries between institutional creditors

and other �rms that may have limited access to �nancial institutions.

Third, our study broadly supports the �nancing advantage theory (Schwartz (1974)) for trade

credit issuance and utilization. Petersen & Rajan (1997) �nd that �rms with better access to credit

provide more trade credit. Additionally, Amberg et al. (2021) show that �rms increase demand

for trade credit when they experience a negative liquidity shock. We contribute to this literature

by looking more closely at the e�ects of cross-border �nancing as opposed to more general bank

credit. In doing so, this study o�ers a clearer picture of how �nancial globalization might impact

�rms’ ability and willingness to o�er trade credit within their supply chains.

2.2 Data Description

This section provides a description of the data selection process used in this research. Our work

focuses on four primary cross-border �nancing markets: global bond issuances, equity cross-

listings, global syndicated loan originations, and mergers & acquisitions. Because these markets

can sometimes have multiple de�nitions, we begin by carefully de�ning which �nancial instru-

ments constitute which type of cross-border �nancing. We proceed with a description of the data

sources for each CBF market, along with their individual sample coverage. We follow this with a

discussion of the source for the supply chain data used to construct network centrality measures.
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We conclude with a description of the sample construction process.

2.2.1 Data Sources for Cross-border Financing Events

Our research focuses on four primary markets for global �nancing: bonds, equity, syndicated

loans, and mergers & acquisitions. For the purposes of this study, corporate bonds are de�ned as

non-intermediated debt between investors and the corporation. Cross-border bonds in particular

are those issued in a country or currency other than that of the investor or broker. These bonds

can be further broken down into three major types: eurobonds, which are issued in a foreign

currency; foreign bonds, which are issued by a foreign government or corporation in the domestic

market; and global bonds, which are issued in both domestic and international markets. Since

we seek to focus on capital in�ows resulting from CBF activity, we limit our sample to the space

of eurobonds and global bonds (henceforth, "global bonds" will refer to the combination of both

bond markets), which both represent opportunities for domestic �rms to access global �nancial

markets. Data on such issuances comes from Thomson Reuters Datastream, and contains 86,975

unique global bond issues.

An equity cross-listing event occurs when a �rm issues equity shares on a foreign stock ex-

change or sells shares as bank depository receipts (DRs). In general not all cross-listing activity is

associated with the raising of capital, since not all �rms issue shares after cross-listing. We thus

hand-collect 1,449 cross-listings from major DR banks (notable examples include Citi, JP Mor-

gan, BNY-Mellon, and Deutsche Bank) and exchanges (NYSE and NASDAQ). Our sample thus

contains only capital-raising cross-listings, and represent actual opportunities for domestic �rms

to obtain CBF.

We de�ne global loans as loans from a foreign bank or a (syndicated) collection of lenders led

by a foreign bank. Data on global loan origination came from Thomson Reuters DealScan. The

�nal sample contains 10,104 global loan originations. Finally, we gathered data on cross-border

M&A transactions from the SDC Platinum database.
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2.2.2 Data Source for Supply Chain Centrality Measures

In order to construct a measure of supply chain network centrality, we utilize the Revere data set

as a repository of supply chain relationships. This database contains listings of pair-wise supply

chain relationships, including the direction of the linkage (i.e. which �rm is the supplier, and

which is the customer). Using this database, we construct quantitative measures of a �rm’s degree

of centrality within its local supply chain. We primarily concern ourselves with three metrics:

the natural logarithm of the number of suppliers to a �rm (in network theory this would be the

number of in-degrees), the natural logarithm of the number of customers of the �rm (number of

out-degrees), and the natural logarithm of the total number of supply chain linkages possessed

by the �rm (total degree count). Because overall supply chain complexity tends to be similar for

�rms in the same industry, we normalize our centrality measures by the average centrality of all

�rms in the same industry, as determined by 2-digit SIC classi�cation.

2.2.3 Sample Construction

Because the observations for each CBF market came from di�erent data sources, they lacked a

uni�ed �rm identi�cation code system at the global level. We circumvented this issue through

the usage of name matching algorithms and manual checks to construct the combined sample.

Speci�cally, we merged �rm-level fundamental information from Worldscope with all four sets of

CBF observations via fuzzy name matching. We then merge this sample with listings of directed

supply chain relationships from the Revere database at the �rm-level. The �nal product is a

unique �rm-level data set encompassing a given �rm’s fundamentals as well as global �nancing

activity, combined with a description of the local supply chain network surrounding the �rm.

Table 1 displays the summary statistics for �rm-years in our �nal sample.
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2.3 Empirical Results

This section outlines the major results from the empirical speci�cations. Our baseline results

show that CBF events have negative e�ects on net trade credit demand and extension at the

�rm level. We expand on this result by exploring whether di�erent types of CBF events produce

di�erent e�ects on trade credit activity. We �nd that the e�ects are strongest for global bond

issuance and global syndicated lending markets, with little to no trade credit e�ect arising from

equity cross-listing events.

2.3.1 Cross-Border Financing Events and Trade Credit Activity

We start by asking a basic question: do CBF events have e�ects on a �rm’s trade credit activity?

The existing literature suggests that trade credit and other sources of �rm �nancing are substi-

tutes. For instance, Petersen & Rajan (1997) show that �rms use more trade credit when credit

from �nancial institutions is unavailable, and Casey & O’Toole (2014) �nd that trade credit is a

substitute for bank working capital facilities. Thus, I expect to see a �rm’s demand for trade credit

decline following a CBF event. Making a prediction about the response in trade credit extension

to a CBF event is far more di�cult. On the one hand, Petersen & Rajan (1997) suggest that �rms

with better access to credit markets o�er more trade credit, since they have a comparative advan-

tage in evaluating and controlling the credit risk of their customers when compared to �nancial

institutions. On the other hand, recent work by Billett et al. (2021) shows that better access to

debt strengthens a �rm’s bargaining power relative to its customers, resulting in a decline in trade

credit extension.

I �rst test the e�ect of a CBF event on a �rm’s demand for trade credit from its suppliers. I

use the following model:

TradeCreditDemandi,t = βPostCBFi,t + γXi,t + χi +ψt, (1)

where TradeCreditDemandit is de�ned as the ratio between accounts payable and COGS, and
78



PostCBF is a dummy variable that equals one for all periods following a CBF event, and equals

zero otherwise. This measure is su�cient for most �rms in our sample, since the typical �rm

only receives one CBF event over our sampling period. However, for �rms which experience

more than one CBF event, this dummy would only capture the e�ect of the very �rst event, and

not any subsequent ones. Thus, we use additional dummies CBFlastτyears, which equal one for

the τ ∈ {1, 2, 3} periods following a CBF event and zero otherwise, as alternative explanatory

variables which capture the response immediately following each CBF event in-sample. The �rm

level control variables Xi,t are taken from Afrifa & Gyapong (2017), and comprise a set of factors

shown to be signi�cant determinants of trade credit demand: SIZE (natural log of total assets),

GROWTH (annual sales growth), and FinHealth (current assets divided by current liabilities).

We also include the full set of �rm �xed e�ects χi and year �xed e�ects ψt.

The results of this panel regression are shown in Table 2. We �nd that �rms which experience

a CBF event tend to decrease their trade credit demand afterwards. This result holds whether

considering the entire post-CBF period or just the �rst couple of years after each event. Intuitively,

these signi�cant negative coe�cients re�ect the fact that CBF could be a substitute for trade credit

as a �nancing source for the �rm.

To test the e�ect of a CBF event on a �rm’s extension of trade credit to its customers, I use a

very similar speci�cation to the one for trade credit:

TradeCreditExtensioni,t = βPostCBFi,t + γXi,t + χi +ψt. (2)

Here TradeCreditExtensioni,t is de�ned as the ratio between accounts receivables and either

net sales or total revenue (we get qualitatively similar results for both de�nitions). The main

explanatory variables of interest are the same as before. Here, we use a slightly di�erent set of

�rm-level controls Xi,t, which have been considered by the literature to be signi�cant determi-

nants of trade credit extension (see for example Billett et al. (2021)). Speci�cally, in addition to

the variables SIZE andGROWTH from earlier, we also include Leverage (total debt divided by
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total assets), Turnover (natural log of inventory turnover), and Cash (cash and short term in-

vestments divided by total assets, also known as the cash ratio of the �rm). As before, we include

the full set of �rm �xed e�ects χi and year �xed e�ects ψt.

The results of this panel regression are shown in Table 3. We �nd a signi�cant negative

association between CBF events and the provision of trade credit by the �rm. In other words,

after �rms receive a CBF event they tend to restrict the supply of trade credit to their customers.

As before, this result holds whether considering the entire post-CBF period or just the �rst couple

of years after each event. These coe�cients are more in line with the results found in Billett

et al. (2021), and potentially re�ect a strengthening in a �rm’s bargaining power relative to its

customers after receiving a CBF event.

To close the analysis in this section, we explore whether �rms tend to be stronger net trade

credit providers following a CBF event. In other words, when a �rm receives CBF, does its net

trade credit provision to other �rms increase? Gofman & Wu (2021) �nd that �rms which are

more pro�table (and thus have better access to alternative sources of �nancing) tend to be net

trade credit providers for their supply chains. Moreover, negative shocks to �rm pro�tability or

access to credit tends to reduce net trade credit provision. Since CBF events can be viewed as

a positive shock to a �rm’s access to credit, we might expect to see net trade credit provision

increase following such an event.

We analyze this question using an empirical speci�cation identical to Equation (2), but with

net trade credit extension as the outcome variable rather than just trade credit extension:

NetTradeCrediti,t = βCBFi,t + γXi,t + χi +ψt. (3)

Here, NetTradeCrediti,t is the �rm’s net trade credit extension, calculated as the di�erence

between accounts receivable and accounts payable, normalized by either net sales or total revenue

(results are similar for either de�nition). All other variables are identical to those in Equation (2),

including the �rm-level controls.
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Table 4 shows the results of this speci�cation. We �nd a signi�cant positive coe�cient for

PostCBF, indicating that after receiving a CBF event, �rms tend to be stronger net providers of

trade credit to their customers. Once again, the results hold for all de�nitions of the post-CBF

period. When combined with the observations from Tables (1) and (2), these results suggest that

while a �rm’s trade credit demand and extension both shrink following a CBF event, the latter

decline is weaker than the former. It is also broadly consistent with the results of Gofman & Wu

(2021), who show that �rms with better access to alternative sources of �nancing and/or greater

pro�tability tend to be net trade credit providers.

To summarize the results thus far, we �nd that �rms decrease both their demand and their

extension of trade credit after receiving a CBF event. This is consistent with CBF activity being

a substitute for trade credit borrowing, and also with a potential strengthening in the �rm’s

bargaining power relative to its customers after receiving a CBF event.

Two caveats exist in the above empirical models. Firstly, we aggregate CBF activities from

all sources in our PostCBF variable. In particular, this variable contains activity from three

separate CBF markets: global bond issuances, equity cross-listings, and global syndicated loans.

These types of CBF activity may di�er signi�cantly when it comes to fundamentals such as their

average maturity and volume, and therefore may have di�ering impacts on �rms’ trade credit

activity. We explore this possibility in the following section by considering the e�ects of each

CBF market individually.

Secondly, any study on cross-border �nancing su�ers from a fundamental endogeneity prob-

lem. CBF events are not exogenous to the �rm, and are likely determined endogenously based on

other changes in the �rm. This is doubly so when attempting to explore the relationship between

CBF and trade credit activity, which could also be an endogenously determined quantity. In par-

ticular, there is substantial scope for omitted variables which correlate with both changes in trade

credit activity and the choice to access CBF markets. For instance, �rms which experience posi-

tive shocks to investment opportunities would be expected to borrow more and extend less trade
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credit. However, they may also pursue alternative �nancing opportunities more aggressively,

making it more likely that a CBF event occurs during the same period. We acknowledge this

current weakness in our empirical speci�cations, and future work on this project will focus on

reducing endogeneity issues through the inclusion of further control variables to reduce omitted

variable bias. More importantly, we will strongly consider exploiting domestic policy changes

as exogenous shocks to �rms’ access to CBF markets. Using such a shock in a di�erence-in-

di�erences setup could dramatically reduce the aforementioned endogeneity concerns.

2.3.2 Trade Credit E�ects for Di�erent Types of Cross-border Financing Activity

As alluded to earlier, the conclusions about the e�ect of CBF activity on trade credit activity ap-

ply only to the aggregation of all types of CBF events, which include global bond issuances, eq-

uity cross-listings, and global syndicated loans. These individual markets can di�er substantially

from each other on several fundamental dimensions. For instance, most term loans originated in

the global syndicated lending market have maturities of around 5-7 years (Lee et al. (2016)). By

contrast, global bonds may have maturities ranging from one to sometimes even 30 years. The

methods of CBF also exhibit signi�cant variation in their accessibility. Equity cross-listings and

global syndicated loans are signi�cantly less accessible than global bond issuances–the former

due to the need to comply with the additional exchange requirements in the foreign nation, and

the former due to the increased monitoring pressure from the originating bank. As a result, �rms

frequently utilize di�erent sources of CBF for di�erent purposes. For example, global syndicated

loans are overwhelmingly used for acquisitions (Re�nitiv (2021)), rather than for working capital

or other operations. All of these di�erences suggest that the various types of CBF activity could

exhibit di�erent e�ects on trade credit borrowing and extension.

To explore this possibility, we use the same speci�cation as above, but replace the dummies

for CBF with dummy variables corresponding to each of the three CBF markets (global bonds,

equity cross-listings, and global loans). Firm-level control variables used are the same as those in
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the previous section for each model.

Table 5 presents the results for trade credit demand. We observe the strongest e�ects for

issuances of global bonds and syndicated loans, both of which have signi�cant negative e�ects

on trade credit demand. By contrast, equity cross-listings showed little to no e�ect, with no

signi�cant coe�cients in any of the four speci�cations. We also note that the signi�cant e�ects

for global bonds and syndicated loans are not consistent when considering di�erent post-event

time periods. In particular, while the negative e�ect of global bond issuances on trade credit

demand holds whether considering the entire post-CBF period or just the �rst couple of years

after each event, the negative e�ect of global syndicated loans doesn’t appear to have a signi�cant

e�ect on trade credit demand during the �rst two years following loan origination. However, the

results for the latter are particularly di�cult to interpret, due to the fact that global syndicated

loans are typically issued for the purposes of M&A activity. It is possible that the lack of any

observed changes in trade credit demand during the �rst two years following a global syndicated

loan could be re�ecting the transitional period between loan origination and the completion of

the M&A deal. Only after this period–which can last anywhere from six months to several years

in rare cases–can the �rm involved in the M&A begin to enjoy the �nancing bene�ts of a merger:

better access to external �nancing opportunities. The result is the observed delay in the post-CBF

decline in trade credit demand until after the �rm has completed the M&A deal.

The results for trade credit extension presented in Table 6 show similar trends. We once again

observe the strongest e�ects for issuances of global bonds and syndicated loans, both of which

have signi�cant negative e�ects on trade credit extension. Also similar to before, we observe no

signi�cant e�ect of equity cross-listings on trade credit extension in any of the four speci�cations.

Finally, in Table 7 we present the e�ects of di�erent CBF types on a �rm’s net trade credit

provision. We observe that �rms increase their net trade credit extension following issuances of

global bonds and originations of global syndicated loans, but not following an equity cross-listing

event.
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Taken together, the results in this section suggest that out of the three primary sources of

CBF, global bond issuances and global syndicated loans have the strongest e�ects on trade credit,

and likely drive most of the e�ect seen in the aggregated models. By contrast, equity cross-

listings had no signi�cant coe�cients at all, suggesting that �rms don’t change their trade credit

activity following a cross-listing event. This appears at odds with the existing literature, and in

particular Abdulla et al. (2020), who �nd that �rms signi�cantly increase trade credit provision

following equity issuances. However, their study focused on domestic equity issuances rather

than cross listings. Additionally, the impact of stock market listing on trade credit extension

was most prominent among �rms that were �nancially more constrained or more reliant on

external �nancing. In fact, �rms that seek to cross-list tend to be those that are already exhibiting

strong performance in their domestic market (Abdallah & Ioannidis (2010)). Such �rms tend

to engage in cross-listings more for visibility and prestige than for increased access to external

�nancing (Cetorelli & Peristiani (2015)), and thus may not exhibit any changes in trade credit

activity following the cross-listing event.

2.4 Extension: Supply Chain Centrality E�ects

In this empirical section, we explore whether a �rm’s degree of centrality within its supply chain

has a moderating e�ect on how CBF events impact its trade credit activity. We begin by showing

that more centrally positioned �rms enjoy a greater frequency of CBF events. We follow this by

testing whether �rms with a greater degree of supply chain centrality exhibit di�erences in the

response of trade credit activity to CBF events when compared to �rms that aren’t as centrally

positioned. We �nd that more central �rms increase both trade credit borrowing as well as trade

credit extensions to their customers following a CBF event.
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2.4.1 Centrally-Positioned Firms Experience more CBF Events

For �rms looking to acquire cross-border �nancing, a common barrier is a lack of visibility to

global �nancial markets. This lack of visibility exacerbates information asymmetry problems,

and can restrict a �rm’s ability to access funding sources beyond the host country’s borders. As

such, events that increase �rm visibility can also increase their ability to access CBF in turn. As a

key example of this, Hertzel et al. (2022) �nd that �rms which receive a global supply chain linkage

(that is, the formation of a new business relationship as either the supplier to or a customer for a

foreign �rm) become more likely to receive CBF afterwards. The authors attribute this e�ect to

the increase in the �rm’s visibility to foreign investors arising from the new business connection

with a foreign enterprise.

In this section, we look at a more general supply chain measure that should also be closely

linked to foreign market visibility: the extent to which a �rm is centrally positioned within its

local supply chain. Network centrality in this context typically refers to degree centrality, de�ned

as the number of supply chain links incident upon a �rm (represented by nodes in network mod-

els of supply chains). Because supply chain relationships form directed networks (one �rm must

be the supplier, and another the customer), we explore three possible de�nitions of centrality. The

�rst is the indegree for a given �rm, or a count of the number of links directed to the node. This

is represented by the number of unique suppliers to the �rm of interest SupplierDegrees. Sec-

ondly, we look at the outdegree for the �rm–the count of the number of links that the node directs

to others (in this case the number of unique customers of the �rm, or its CustomerDegrees).

Finally, we look at overall degree centrality TotalDegrees, de�ned as the total number of links

(supply chain relationships) involving the �rm of interest as one of the parties. Because supply

chains within the same industry tend to share the same overall degrees of complexity, we normal-

ize all �rm-level centrality measures by their industry-level averages. We predict that �rms with

high centrality should receive CBF events at a greater frequency relative to less-central peers.

To assess this prediction, we use a probit model to estimate the e�ect of a �rm’s network
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centrality on its probability of receiving a CBF event in a given year. We utilize the following

speci�cation:

Pr(CBFi,t) = Φ(βCentralityi,t + γXi,t) (4)

where the outcome variable is Pr(CBFi,t), the probability that �rm i receives a CBF event in year

t, and the independent variables of interest are the natural logarithms of the three de�nitions of

network centrality given previously (represented by Centralityit). Note that while we treat all

three measures of centrality separately, in reality we might expect similar responses to all three,

since �rms with many suppliers could tend to also have many customers. We also include �rm-

level pro�tability measures that might also in�uence the probability of receiving a CBF event,

namely the natural logarithm of sales, ROA, and net sales growth.

Table 8 shows the results of this analysis. All three measures of centrality exhibit a signi�cant

positive e�ect on the probability that a �rm receives a CBF event in a given year. These e�ects are

all quite economically signi�cant. For instance, a �rm with eleven existing customers has a 55%

greater probability of receiving CBF than a comparable �rm with only ten customers. Similarly, a

�rm with eleven existing suppliers would experience a 14% increase in its probability of receiving

CBF relative to comparable �rms with only ten suppliers. These results support our intuition that

a �rm’s centrality within their supply chain makes them more visible to foreign investors and

capital markets. This visibility ameliorates information asymmetry problems between the �rm

and global investors, and results in a greater frequency of CBF events for the more centrally-

positioned �rm relative to less-centrally-positioned peers.

2.4.2 Centrally-Positioned Firms both Borrow and Extend more Trade Credit

Having now established that centrally-positioned �rms are more frequent recipients of CBF events,

we now pose the question: do more central �rms exhibit di�erent trade credit responses follow-

ing CBF events when compared to less central �rms? Gofman & Wu (2021) �nd that �rms that

are more centrally positioned generally extend more trade credit to customers, consistent with
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the idea that these �rms could have easier access to other sources of �nancing. Additionally, Mc-

Connell et al. (2019) suggest that more centrally-positioned �rms propagate liquidity shocks to

the supply chain much more readily than non-central �rms. Going along with this line of reason-

ing, we might expect central �rms to extend more trade credit than less central �rms following

a CBF event. Making predictions about central �rms’ trade credit demand is more di�cult, as

to our knowledge no research in the extant literature has suggested a relationship between �rm

centrality and trade credit demand. In particular, Gofman & Wu (2021) only �nd a weak positive

relationship between a �rm’s centrality and its trade credit demand.

We test the above hypotheses with the following speci�cation:

TradeCreditDemandi,t = β0PostCBFi,t +β1Centralityi,t

+β2Centralityi,t × PostCBFi,t +Xi,t + χi +ψt.
(5)

This speci�cation is identical to that of Equation (1), but with the inclusion of two new terms

which re�ect the new e�ects of �rm centrality. First, we include Centralityit, a measure of the

�rm’s degrees of centrality within its supply chain, to account for the baseline e�ect of �rm cen-

trality on trade credit demand. Secondly, we include the interaction term between Centrality

and PostCBF, to re�ect the moderating e�ect that �rm centrality may have on the trade credit

response to a CBF event. We also add these variables to the earlier Equation (2) to test for moder-

ating e�ects ofCentrality on trade credit extension. All control variablesXi,t in these equations

are the same as for their baseline versions that lack the centrality terms. We also include �rm

(χi) and year (ψt) �xed e�ects in both speci�cations.

Table 9, columns (1) through (3) show the results for TradeCreditDemand. We �nd a

signi�cant negative coe�cient on the PostCBF term, indicating that non-central �rms demand

less trade credit from their suppliers following a CBF event. This result is consistent with those

in Table 1, and suggest that for �rms that do not occupy a central position in their supply chain,

CBF could be a substitute for trade credit as a �nancing source for the �rm.
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Across all three de�nitions of Centrality, we �nd signi�cant negative coe�cients, indicat-

ing that more central �rms tend to demand less trade credit in the absence of any CBF activity.

This result is consistent with Chod et al. (2019), who predict that cash-constrained retailers with

dispersed suppliers (i.e. a great number of suppliers supplying goods to the retailer) should obtain

less trade credit than similar retailers whose suppliers are more concentrated (i.e. fewer suppliers

supplying goods to the retailer). Intuitively, cash-constrained retailers ration their purchases of

goods from their suppliers. Each supplier is motivated to extend trade credit to the retailer in

order to encourage it to increase purchases with the freed-up cash. However, the trade creditor

may worry that the retailer will allocate the freed-up cash among competing suppliers as well,

creating a free-riding problem where the trade creditor bears the entirety of the cost of trade

credit extension, but the resulting bene�t is shared amongst all suppliers. This free-rider prob-

lem is predicted to be more severe as the number of suppliers increases, since each individual

supplier is expected to represent a smaller proportion of all purchases made by the retailer, and

thus internalizes an even smaller proportion of the bene�ts from trade credit extension.

Finally, we observe a signi�cant positive coe�cient on the interaction term Centrality×

PostCBF, suggesting that more central �rms increase trade credit demand after receiving a CBF

event when compared to less central �rms. Within the context of the model in Chod et al. (2019),

CBF events alleviate the cash constraints of the �rm through the in�ux in liquidity. This in turn

reduces the �rm’s tendency to ration its purchases of goods from its suppliers. The result is a

reduction in the free-rider problem faced by prospective trade creditors, which we observe as an

increase in the overall trade credit o�ered to more central �rms after such �rms receive a CBF

event.

However, the endogeneity of CBF events means that the observation could also simply be

re�ecting a characteristic of some (but not all) central �rms. For instance, some central �rms may

be particularly adept at handling �nancial risk when compared to other �rms with comparable

centrality. Such �rms can frequently be observed within business groups, where a handful of
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�nancially savvy �rms account for almost all trade credit borrowing and lending activity between

�rms in the group. Such �rms are expected to have greater trade credit demand and extension, but

may also be more e�ective at securing CBF from overseas credit markets. A �nal point to note is

the relatively small economic magnitude of the interaction coe�cient. Any positive moderating

e�ect of Centrality isn’t strong enough to overcome the strong baseline tendency to decrease

trade credit borrowing following a CBF event. This means that even very centrally-positioned

�rms probably still exhibit at least a slight decline in trade credit demand during post-CBF periods.

Columns (4) through (6) show the results for TradeCreditExtension. Similar to the results

for TradeCreditDemand, we again �nd a signi�cant negative coe�cient on the PostCBF

term. This suggests that non-central �rms extend less trade credit to their customers following a

CBF, and is qualitatively similar to the results presented in Table 2. The interpretation is similar

as well: CBF events can increase a �rm’s bargaining power relative to its customers, resulting in

a decline in trade credit extension.

We also observe a signi�cant negative coe�cient for Centrality, suggesting that more cen-

tral �rms tend to extend less trade credit in the absence of any CBF activity. This is consistent

with intuition from McConnell et al. (2019), who �nd that more central suppliers tend to provide

less trade credit than other �rms.

Finally, we observe a signi�cant positive coe�cient on the interaction term Centrality×

PostCBF, indicating that central �rms signi�cantly increase trade credit provision after receiving

a CBF event when compared to less central �rms. This supports the idea that more central �rms

play key roles in inter-�rm �nancing markets, and as a result are much more likely to propagate

liquidity shocks to their supply chains (Gofman & Wu (2021); McConnell et al. (2019)). However,

it is also subject to the same endogeneity concerns as for TradeCreditDemand. Central �rms

that are particularly adept at handling �nancial risk could exhibit higher overall extensions of

trade credit to customers and be more e�ective at securing CBF in any given year.

Taken together, the results in this centrality analysis suggest that more central �rms increase
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both their demand and extension of trade credit after receiving a CBF event. This is broadly

consistent with the notion that central �rms act as liquidity providers for the rest of its supply

chain. However, the causal identi�cation is far from certain, and future work must be done to

address the endogeneity of both CBF events and trade credit activity.

2.4.3 Directions for Further Extensions

The results above could conceivably draw some questions regarding the details of the relation-

ship between supply chain centrality, trade credit behavior, and CBF events. Speci�cally, �rms

with high centrality degree appear to exhibit the opposite trade credit response to a CBF event

when compared to the aggregate sample (compare Tables 2 and 3 to Table 9 for instance). This is

particularly interesting since we observe that �rms with high centrality are more likely to be the

recipients of CBF events in the �rst place. We suspect that there could be signi�cant nonlineari-

ties in the mediating e�ect that centrality has on the relationship between CBF and trade credit

activity. We plan to test this by regressing against decile bins of �rm centrality, which would

allow us to capture any nonlinear behaviors, including potential discontinuities.

Another weakness of this centrality study is its focus on only one general de�nition of net-

work centrality: the number of unique supply chain links possessed by a �rm. Such a measure

will tend to focus more on whether a �rm is centrally important to its immediate customers and

suppliers. By contrast, other measures of centrality may focus instead on centrality within the

context of the entire network (as in Bavelas (1950); Sabidussi (1966)), or on measures which weight

links di�erently based on the strength of activity occurring via those links. This latter metric is

of particular interest to our study, since incorporating a measure of degree strength in addition to

our measures of the number of degrees could enable us to distinguish amongst di�erent central

�rms based on the distribution of the strength of business activity amongst its supply chain link-

ages. Future work on this project should explore whether the concentration of a central �rm’s

customer and supplier bases also plays a marginal role in determining the trade credit response

90



2.5 Conclusion

In this research, we explore the e�ects of economic globalization on trade credit activity, with a

particular focus on how �rms’ trade credit behavior responds to a cross-border �nancing event.

Using a cross-sectional data set combining �rm fundamentals with a timeline of cross-border

�nancing events, we �nd that �rms which receive CBF tend to decrease their demand for trade

credit and their trade credit extension.

We also �nd signi�cant heterogeneity in the e�ects of di�erent types of CBF activity on a

�rm’s trade credit demand and extension. Global bond issuances and global syndicated loan

originations both produce a signi�cant decline in the �rm’s demand and extension of trade credit,

with no response being observed for equity cross-listings. These results are broadly consistent

with global bond issuances occurring more frequently, and often for general �nancing purposes.

By contrast, global syndicated loans tend to be rare, and are almost exclusively originated for

M&A purposes. Equity cross-listings had no signi�cant e�ect on a �rm’s trade credit activity,

re�ecting the observation that �rms often pursue cross-listings for prestige purposes rather than

for the purposes of improving access to external �nancing.

Finally, we construct a �rm-level measure of supply chain centrality to explore whether more

central �rms exhibit di�erent trade credit responses to CBF events. We begin by showing that

central �rms experience a greater frequency of CBF events overall, re�ecting a potential compar-

ative advantage in accessing external �nancing. We further �nd that �rms that are more centrally

positioned within their local supply chains tend to increase both their trade credit borrowing and

extension following a CBF event when compared to �rms that are less centrally positioned. The

results suggest that central �rms play an important role as liquidity providers for supply chains.

In this case, they receive CBF more frequently than less central �rms, and extend the global �-

nancing to their customers in the form of trade credit.

As explained in the previous section, we plan to direct our future work at exploring some more

of the details of the e�ects of supply chain centrality on the relationship between CBF and trade
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credit activity. In addition to identifying potential nonlinearities in the e�ect, future work should

focus on whether supply linkage strength also has similar e�ects to centrality measures. Finally,

we plan to explore whether the distribution of supply linkage strength has an e�ect on the trade

credit response to CBF. This work would help identify heterogeneity in trade credit responses

between �rms that, though they may share the same degree of centrality, di�er in terms of how

closely they conduct business with each of their respective customers and suppliers.
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Table 1: Variable Summary Statistics

Mean Median Min 1st Quartile 3rd Quartile Max

Response Variables
TradeCreditDemand 0.674 0.572 -1.534 0.355 0.837 10.476
TradeCreditExtension 0.7657 0.6857 -0.0772 0.3988 1.000 22.9394
NetTradeCredit 0.7657 0.6857 -0.0772 0.3988 1.000 22.9394
Firm-level Controls
FinHealth 1.488 1.039 0.0859 0.683 1.614 45.831
SIZE 107942.1 2169.162 0.0243 331.418 16690.41 4236922
Leverage 0.247 0.229 0.000 0.0993 0.364 0.838
Turnover -1.879 -1.687 -15.294 -2.496 -1.075 2.604
Cash 0.138 0.0945 0 0.0365 0.190 0.977
Centrality Measures
SupplierDegrees 0.906 0 0 0 0 30
CustomerDegrees 0.932 0 0 0 0 31
TotalDegrees 1.892 0 0 0 0 53

Table 2: Firms Reduce Trade Credit Demand Following CBF Events

TradeCreditDemand

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

PostCBF -0.0972***
(-5.481)

CBFlast3years -0.00432***
(-4.009)

CBFlast2years -0.0511***
(-4.042)

CBFlastyear -0.0531***
(-2.915)

Constant 0.435 0.432 0.432 0.432
(144.6) (148.9) (149.2) (149.9)

R2 0.430 0.430 0.430 0.430
No. of obs. 410269 410269 410269 410269
Year F.E. Y Y Y Y
Firm F.E. Y Y Y Y
Firm Controls Y Y Y Y

Note: ∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01, Robust t-statistics in brackets

The outcome variable is trade credit borrowing, as measured by accounts payable divided by cost of goods sold.
Explanatory variables used in this speci�cation are PostCBF, a dummy that indicates whether a �rm has received
a cross-border �nancing event at any point in the sample, as well as dummy variables CBFlastτyears which
indicate whether a �rm has had a CBF event within the past τ ∈ {1, 2, 3} years. We also include SIZE, GROWTH,
and FinHealth as �rm-level control variables. In addition to these controls, we include both �rm and year �xed
e�ects to control for omitted variable bias due to unobservable �rm-level characteristics that are constant across
time and time trends that are constant across �rms, respectively.
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Table 3: Firms Reduce Trade Credit Extension Following CBF Events

TradeCreditExtension

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

PostCBF -0.0152***
(-6.247)

CBFlast3years -0.00618***
(-5.646)

CBFlast2years -0.00699***
(-5.453)

CBFlastyear -0.00663***
(-3.840)

Constant 0.210 0.210 0.210 0.209
(341.2) (352.3) (353.0) (354.1)

R2 0.549 0.549 0.549 0.549
No. of obs. 303189 303189 303189 303189
Year F.E. Y Y Y Y
Firm F.E. Y Y Y Y
Firm Controls Y Y Y Y

Note: ∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01, Robust t-statistics in brackets

The outcome variable is trade credit extension, as measured by accounts receivable divided by net sales.
Explanatory variables used in this speci�cation are PostCBF, a dummy that indicates whether a �rm has received
a cross-border �nancing event at any point in the sample, as well as dummy variables CBFlastτyears which
indicate whether a �rm has had a CBF event within the past τ ∈ {1, 2, 3} years. We also include SIZE, GROWTH,
Leverage, Turnover, and Cash as �rm-level control variables. In addition to these controls, we include both �rm
and year �xed e�ects to control for omitted variable bias due to unobservable �rm-level characteristics that are
constant across time and time trends that are constant across �rms, respectively.
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Table 4: CBF Events Results in Increased Net Trade Credit Extension

NetTradeCredit

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

PostCBF 0.0685***
(6.534)

CBFlast3years 0.0229***
(4.569)

CBFlast2years 0.0268***
(4.266)

CBFlastyear 0.0235**
(2.249)

Constant -0.148 -0.143 -0.141 -0.141
(-67.71) (-69.11) (-70.21) (-70.18)

R2 0.544 0.544 0.544 0.544
No. of obs. 414867 414867 414867 414867
Year F.E. Y Y Y Y
Firm F.E. Y Y Y Y
Firm Controls Y Y Y Y

Note: ∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01, Robust t-statistics in brackets

The outcome variable is net trade credit extension, as measured by accounts receivable minus accounts payable
divided by net sales. Explanatory variables used in this speci�cation are PostCBF, a dummy that indicates whether
a �rm has received a cross-border �nancing event at any point in the sample, as well as dummy variables
CBFlastτyears which indicate whether a �rm has had a CBF event within the past τ ∈ {1, 2, 3} years. We also
include SIZE, GROWTH, Leverage, Turnover, Cash, and FinHealth as �rm-level control variables. In addition to
these controls, we include both �rm and year �xed e�ects to control for omitted variable bias due to unobservable
�rm-level characteristics that are constant across time and time trends that are constant across �rms, respectively.
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Table 5: CBF Markets Impact Trade Credit Demand to Di�erent Degrees

TradeCreditDemand

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

PostBond -0.105***
(-6.181)

PostEquity -0.170
(-1.137)

PostLoan -0.117***
(-3.253)

Bondlast3years -0.0939***
(-8.100)

Equitylast3years 0.139
(0.715)

Loanlast3years -0.0912**
(-2.280)

Bondlast2years -0.108***
(-7.545)

Equitylast2years 0.256
(1.080)

Loanlast2years -0.0898
(-1.613)

Bondlastyear -0.117***
(-5.788)

Equitylastyear 0.434
(1.084)

Loanlastyear -0.0485
(-0.474)

Constant 0.665 0.665 0.666 0.667
(174.0) (173.6) (173.6) (174.1)

R2 0.454 0.454 0.454 0.454
No. of obs. 457903 457903 457903 457903
Year F.E. Y Y Y Y
Firm F.E. Y Y Y Y

Note: ∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01, Robust t-statistics in brackets

The outcome variable is trade credit demand, as measured by accounts payable normalized by cost of goods sold.
Explanatory variables used in this speci�cation are dummies that indicate whether a �rm has received a
cross-border �nancing event from one of the three CBF markets at any point in the sample. The markets are global
bond issuances, equity cross-listings, and global syndicated loan originations. We also include dummy variables
which indicate whether a �rm has had a CBF event of a given type within the past {1,2,3} years. We also include
SIZE, GROWTH, and FinHealth as �rm-level control variables. In addition to these controls, we include both �rm
and year �xed e�ects to control for omitted variable bias due to unobservable �rm-level characteristics that are
constant across time and time trends that are constant across �rms, respectively.
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Table 6: CBF Markets Impact Trade Credit Extension to Di�erent Degrees

TradeCreditExtension

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

PostBond -0.00761***
(-3.259)

PostEquity -0.0189*
(-1.838)

PostLoan -0.0171***
(-3.107)

Bondlast3years -0.0126***
(-7.899)

Equitylast3years -0.0120
(-1.261)

Loanlast3years -0.0227***
(-5.359)

Bondlast2years -0.0141***
(-7.114)

Equitylast2years -0.0169*
(-1.712)

Loanlast2years -0.0252***
(-5.590)

Bondlastyear -0.0114***
(-3.908)

Equitylastyear -0.0109
(-0.864)

Loanlastyear -0.0270***
(-4.829)

Constant 0.254 0.254 0.254 0.254
(383.4) (381.8) (382.4) (383.5)

R2 0.510 0.510 0.510 0.510
No. of obs. 419796 419796 419796 419796
Year F.E. Y Y Y Y
Firm F.E. Y Y Y Y

Note: ∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01, Robust t-statistics in brackets

The outcome variable is trade credit extension, as measured by accounts receivable normalized by net sales.
Explanatory variables used in this speci�cation are dummies that indicate whether a �rm has received a
cross-border �nancing event from one of the three CBF markets at any point in the sample. The markets are global
bond issuances, equity cross-listings, and global syndicated loan originations. We also include dummy variables
which indicate whether a �rm has had a CBF event of a given type within the past {1,2,3} years. We also include
SIZE, GROWTH, Leverage, Turnover, and Cash as �rm-level control variables. In addition to these controls, we
include both �rm and year �xed e�ects to control for omitted variable bias due to unobservable �rm-level
characteristics that are constant across time and time trends that are constant across �rms, respectively.
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Table 7: CBF Markets Impact Net Trade Credit Extension to Di�erent Degrees

NetTradeCredit

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

PostBond 0.0356***
(5.048)

PostEquity 0.0700
(1.043)

PostLoan 0.0459*
(1.685)

Bondlast3years 0.0208***
(3.982)

Equitylast3years 0.0294
(0.568)

Loanlast3years 0.0456***
(3.568)

Bondlast2years 0.0239***
(3.633)

Equitylast2years 0.0731
(1.563)

Loanlast2years 0.0471***
(3.483)

Bondlastyear 0.0198*
(1.790)

Equitylastyear 0.0797
(1.279)

Loanlastyear 0.0506***
(3.071)

Constant -0.141 -0.141 -0.141 0.667
(-70.26) (-70.22) (-70.19) (-70.20)

R2 0.544 0.544 0.544 0.544
No. of obs. 414869 414869 414869 414869
Year F.E. Y Y Y Y
Firm F.E. Y Y Y Y

Note: ∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01, Robust t-statistics in brackets

The outcome variable is net trade credit extension, as measured by accounts receivable minus accounts payable
divided by net sales. Explanatory variables used in this speci�cation are dummies that indicate whether a �rm has
received a cross-border �nancing event from one of the three CBF markets at any point in the sample. The markets
are global bond issuances, equity cross-listings, and global syndicated loan originations. We also include dummy
variables which indicate whether a �rm has had a CBF event of a given type within the past {1,2,3} years. We also
include SIZE, GROWTH, Leverage, Turnover, Cash, and FinHealth as �rm-level control variables. In addition to
these controls, we include both �rm and year �xed e�ects to control for omitted variable bias due to unobservable
�rm-level characteristics that are constant across time and time trends that are constant across �rms, respectively.
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Table 8: Supply Chain Centrality Predicts CBF Events

CBF Probability

(1) (2) (3)

CustomerDegrees 0.0548***
(6.662)

SupplierDegrees 0.141***
(15.23)

TotalDegrees 0.107***
(12.08)

Constant -3.220 -2.988 -3.270
(-50.92) (-47.38) (-50.80)

R2 0.454 0.454 0.454
No. of obs. 45889 45889 45889
Firm-level Controls Y Y Y

Note: ∗ p < 0.1; ∗∗ p < 0.05; ∗∗∗ p < 0.01, Robust t-statistics in brackets

The outcome variable is the probability of a cross-border �nancing event in the given year. Explanatory variables
used in this speci�cation are the natural logarithms of three measures of supply chain centrality (number of
customer degrees, number of supplier degrees, and total degree count), normalized by their industry-level
averages. We also include sales growth, ROA, and the natural logarithm of net sales to control for �rm pro�tability,
which may also be a predictor of the probability of receiving a CBF event.
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Appendix

A Tables and Figures

Table A.1: Variable De�nitions

Variable De�nition

Response Variables
TradeCreditDemand Trade credit received from suppliers, de�ned as accounts payable divided by cost of goods sold. Source:

Worldscope
TradeCreditExtension Trade credit issued to all customers, de�ned as (i) accounts receivable divided by net sales; (ii) accounts

receivable divided by total revenue. Source: Worldscope
NetTradeCredit Net trade credit extended by the �rm, de�ned as accounts receivable minus accounts payable divided by

net sales. Source: Worldscope
Cross-Border Financing (CBF) Variables
PostCBF Dummy variable equaling one for all years following the �rst CBF event received by the �rm, and zero

otherwise. Source: Various
CBFlast3years Dummy variable equaling one for the �rst three years following any CBF event, and zero otherwise.

Source: Various
CBFlast2years Dummy variable equaling one for the �rst two years following any CBF event, and zero otherwise. Source:

Various
CBFlast1years Dummy variable equaling one for the year following any CBF event, and zero otherwise. Source: Various
Firm-level Controls
FinHealth A measure of a �rm’s ability to meet short-term obligations, de�ned as current assets minus inventory

and current prepaid assets, divided by current liabilities. Source: Worldscope
SIZE Log of total assets. Source: Worldscope
GROWTH Sales growth in a given quarter. Source: Worldscope
Leverage Total debt divided by total assets. Source: Worldscope
Turnover Inventory turnover ratio for a given quarter. Source: Worldscope
Cash Cash divided by total assets. Source: Worldscope
Centrality Measures
SupplierDegrees Number of unique suppliers to the �rm in a given year. Source: Revere
CustomerDegrees Number of unique customers of the �rm in a given year. Source: Revere
TotalDegrees Total number of supply chain relationships possessed by the �rm in a given year. Source: Revere
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