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Abstract

We document a novel channel through which domestic bank regulations generate cross-
border real effects via international trade. Our setting is a one-time, unexpected increase
in loan loss provisions in Spain in 2012. Using comprehensive administrative data from
the Spanish credit register matched with customs data, we show that importers relying
on the most affected banks experienced sharp reductions in credit supply, which led to a
decline in their purchases abroad. Leveraging bilateral trade data at the country-product
level, we find that Spanish aggregate imports declined, indicating limited reallocation
across firms: the shock on highly exposed importers was not offset by the expansion from
less exposed ones. This decline in Spain’s import demand is transmitted internationally,
as total exports of Spain’s trading partners fell. The effect was stronger for countries with
less developed financial systems, for exporters facing higher bilateral trade costs vis-
a-vis Spain, and for products that are harder to reallocate across markets. Our findings
highlight international trade as a key transmission mechanism of banking regulation —and
domestic shocks more broadly— with implications for the cross-border coordination of
prudential policy.

Keywords: bank regulations, spillovers, international trade.

JEL classification: F14, F36, F42, G21, G28.



Resumen

En este trabajo, documentamos un canal no explorado a través del cual las regulaciones
bancarias generan efectos reales transfronterizos mediante los vinculos del comercio
internacional. Aprovechamos un aumento inesperado y puntual de las provisiones por
pérdidas crediticias en Espafa en 2012. Utilizando datos administrativos exhaustivos
del registro crediticio espafol, combinados con el cuasiuniverso de flujos comerciales a
nivel empresa entre 2009 y 2013, mostramos que los importadores que dependian de los
bancos mas afectados experimentaron fuertes reducciones en la oferta de crédito, lo que
provoco contracciones en sus flujos comerciales. A partir de datos bilaterales de comercio
a nivel pais-producto, encontramos que las importaciones espafnolas disminuyeron en el
agregado, con escasa evidencia de reasignacién entre importadores. Esta caida de la
demanda de importaciones de Espafia se propago internacionalmente, lo que redujo
las exportaciones totales de sus socios comerciales, debido enteramente a las menores
ventas a Espafa. El efecto fue mas intenso en paises con sistemas financieros menos
desarrollados, en exportadores que enfrentaban mayores costes bilaterales de comercio
con Espafa y en productos mas dificiles de reasignar a otros mercados. Finalmente,
mostramos que este canal comercial no se explica por las operaciones internacionales
de los bancos espafoles. Nuestros hallazgos destacan que el comercio internacional es
un mecanismo clave de transmision de la regulacion bancaria, con implicaciones para la
coordinacioén transfronteriza de la politica prudencial.

Palabras clave: regulaciones bancarias, efectos contagio, comercio internacional.

Codigos JEL: F14, F36, F42, G21, G28.



1 Introduction

In the aftermath of the Global Financial Crisis, a wave of regulatory reforms was introduced to
mitigate systemic risk, leading to a significant tightening of banking regulations worldwide.! While
these reforms aim to enhance financial stability, they may also generate unintended cross-border
spillovers. Existing research has primarily examined financial channels of such spillovers, focusing
on cross-border capital flows and the bank-lending activities of global banks’ foreign subsidiaries.”

This paper identifies a novel channel for the international transmission of domestic banking
regulations—one that operates even in a world with limited capital market integration—, namely a
trade channel.

Whether domestic banking regulations spill over through international trade is, a priori, unclear.
For instance, domestic importers facing tighter credit supply may substitute toward other banks
or alternative lending sources, such as trade finance; less-affected domestic firms may capture the
market share of more affected firms, leaving aggregate import demand largely unchanged; or trade
partners may reallocate exports to other destinations.

To empirically assess whether domestic banking regulation can spillover on other countries via
trade, we exploit a 2012 reform in Spain and administrative data over the period 2009-2013. This
reform required banks to sharply increase loan loss provisions for real estate and construction loans.
Importantly for our empirical design, the increase in loan loss provisions targeted a non-tradable
sector—plausibly exogenous to the global economy—and was sizable, accounting for roughly 8.5% of
Spain’s GDP.

The paper is divided into two parts. First, using variation in banks’ pre-policy exposure to the
construction and real estate sectors, along with granular credit registry and trade data, we show
that the contraction in credit supply caused by the regulation led to lower imports for firms reliant
on the most affected banks. Second, using BACI bilateral country-product trade data, we show
that Spanish imports declined more sharply for country-product pairs that depend on the most

affected banks, generating cross-border spillovers by reducing the exports of Spain’s trade partners.

!See Basel Committee on Banking Supervision (2011)
%For instance, Aiyar et al. (2014); Bahaj and Malherbe (2024); Buch and Goldberg (2017); Tripathy (2020).
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Finally, we assess the conditions that mitigate these cross-border transmission effects.

In the first part, we use bank-firm level data from the Spanish Central Credit Register (CIR) to
show that importing firms experienced a contraction in credit supply after the 2012 increase in loan
loss provisions. Following Jiménez et al. (2017), who estimate the effect of the regulation on lending
supply, we find that a one standard deviation increase in a bank’s exposure to the policy—measured
as the pre-policy share of outstanding credit to the real estate and construction sectors—reduces
credit supply to non-financial importing firms by approximately 3%.

Importing firms were unable to mitigate the credit contraction by borrowing from less-affected
banks, as firm’s total bank debt decreased by 2.8%. Complementing this evidence with firm-level
financial statements, we find that importers’ overall financing—including non-bank debt and equity—
fell by 1.5%, underscoring their limited ability to offset the credit shock.

Further checks show that our results are driven by the domestic regulatory shock rather than by
foreign factors. First, bank specialization in foreign markets does not explain our results. Second,
credit effects are similar for tradable and non-tradable firms. Third, more exposed importers
reduced employment and investment, consistent with a credit contraction.

We then employ transaction-level Balance of Payments data—disaggregated by firm, product
(based on 2-digit Harmonized System codes), country, and year—to assess the impact of the reg-
ulation on domestic imports. Using a difference-in-differences approach with rich fixed effects, as
in Paravisini et al. (2014), we find that exposed firms reduce imports by 3.6%. At the extensive
margin, more exposed importers were less likely to enter new markets and sourced from fewer
countries, indicating a decline in diversification.

The decline on imports is heterogeneous across firms. The effects are more pronounced for
riskier importers, those with weaker lending relationships, and those with limited access to credit
lines—underscoring the importance of banking ties in buffering adverse shocks (Bolton et al., 2016).
Moreover, importers that relied more heavily on supplier-provided trade credit before the policy
were better able to smooth the credit contraction, suggesting that foreign suppliers played a role in

alleviating the financial shock. These patterns align with a trade finance channel of domestic bank
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shocks (Amiti and Weinstein, 2011; Paravisini et al., 2014; Xu, 2022; Matray et al., 2024).3

Overall, the regulatory intervention led to a credit contraction among the most affected banks,
causing importing firms that were more dependent on those banks to reduce their purchases abroad.

In the second part of the paper, we estimate whether this credit-induced reduction in firm-level
imports aggregates up and is transmitted to other countries, or whether, alternatively, less exposed
importers take over the market share of highly exposed ones—business stealing—leaving aggregate
imports unchanged. To do so, we use BACI data, which provides bilateral trade flows at the origin,
destination, and product levels. This level of aggregation is necessary to test for potential business
stealing across Spanish importers, which could suppress any cross-border transmission (Matray
et al. 2024; Beaumont et al. 2025). We define markets as product—country-of-origin pairs, and
construct a measure of exposure to the policy at this level. This measure reflects the extent to
which Spanish importers in a given market rely on funding from exposed banks.”

To estimate the regulation’s impact on Spain’s total imports (equivalently, other countries’
exports to Spain), we employ a triple difference-in-differences approach. Specifically, we compare
the evolution of exports to Spain from highly versus less exposed markets (product-origin pairs)
relative to their exports to other destination countries before and after the policy. This allows us to
saturate the specification with market-time and importer-time fixed effects. The former control for
unobserved time-varying shocks at the exporter and product level —mitigating concerns that our
exposure measure is influenced by supply-side shocks in foreign markets—, while the later account
for any country-specific demand shocks that coincide with the Spanish regulation.

Our findings indicate that business stealing across Spanish firms is limited. Specifically, after
the regulation, a one standard deviation increase in market exposure results in a significant 2.1%
decline in exports to Spain relative to exports to other destinations of the same product and from
the same origin, with no evidence of pre-trends. These estimates remain robust when restricting
the counterfactual set of destination countries in the triple-difference to European and other high-

income countries comparable to Spain. Results are also largely unchanged when excluding GITP

3By contrast, the effect on exporters was smaller: average firm-level exports declined by about 2%, with the
impact concentrated among smaller firms and negligible at the aggregate level.

4For instance, if Spanish importers of textiles from India depend heavily on financing from highly exposed banks,
then textile imports from India are considered highly exposed to the regulation.
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exporters, addressing potential identification concerns related to the European sovereign debt cri-
sis.” Further, to address concerns that our results may be driven by destinations with negligible
trade volumes, we aggregate the data across destinations other than Spain, and estimate a standard
difference-in-differences specification separately, for exports to Spain and to the rest of the world.
The results are consistent with our baseline triple-difference estimates. We conduct a back-of-the-
envelope calculation using our estimated elasticities and find that a 10% decline in credit to Spanish
firms reduces other countries’ exports to Spain by 4%. This calculation suggests that the policy
led to a 6% decline in aggregate Spanish imports, which is around one third of the observed annual
decline in our post-reform period.

Since we find no evidence of complete reallocation of imports within Spain, we proceed to
examine how Spain’s trade partners reacted to the import demand contraction. First, exporters
can mitigate a credit supply shock affecting their clients—Spanish importers—by providing financial
support through more favorable trade finance terms, such as longer payment periods. To test this
mechanism, we study the role of financial development by assessing whether exporters operating
in countries with more developed financial sectors—proxied by private credit to GDP—are better
equipped to offer favorable trade finance terms.” Our results show that exporters operating in
highly developed financial systems fully offset the Spanish credit contraction, leaving their exports
to Spain unaffected. By contrast, for exporters in countries with weaker financial development,
exports to Spain shrink by 3.3%.

We next exploit variation in exporters’ trade costs to Spain to examine how these costs shape
the ability of exporters in low-financially developed countries to attenuate the shock. Higher trade
costs raise exporters’ reliance on external financing, limiting their capacity to extend trade credit.”
To test this mechanism, we divide the sample of low-financially developed countries by geographic

distance to Spain and common language, and assess where the shock generates stronger contractions

in exports to Spain. We find no significant effects for countries geographically close to Spain or

SGIIP denotes Greece, Ireland, Italy, and Portugal.

6See, for example, Manova (2013) and Chan and Manova (2015), who study the role of financial development in
international trade.

"For example, exporters located farther from Spain face higher variable costs due to longer shipping times, while
exporters from non-Spanish-speaking countries incur higher fixed costs from overcoming language barriers.
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for Spanish-speaking countries. By contrast, a one standard deviation increase in market exposure
leads to a 3.6% decline in exports from distant countries, and a 3.9% decline from countries that are
both distant and non-Spanish-speaking. These findings indicate that higher trade costs exacerbate
exporters’ difficulties in attenuating the contraction in Spanish import demand.

Since Spanish banks operate abroad and finance firms engaged in international trade, a potential
concern is that our results could be confounded by their international lending activities. For
example, if Spanish banks are particularly specialized in financing firms that export to Spain, the
impact of the policy could be amplified. To test this channel, we use BankFocus data to estimate
the effect of the regulation on exports from countries without Spanish bank presence, and find no
meaningful deviation from our baseline results. Thus, our documented cross-border effects operate
primarily through trade linkages and financial development in origin countries rather than through
the internal capital markets of Spanish global banks.

Second, Spain’s trade partners can also respond to the import demand contraction by reallo-
cating sales to other destinations. The exposure of total exports to the regulation depends not
only on our market-level measure but also on the share of Spanish purchases within each market.
To isolate the policy effect, we therefore compare markets with similar levels of dependence on
Spain, measured by the share of their exports directed to Spain. On average, we find no evidence
of reallocation. Moreover, in markets where Spain is a major buyer, total exports in more exposed
markets decline significantly by 2.8%—a contraction driven entirely by exports to Spain, as exports
to other destinations remain largely unchanged.

We explore whether product-specific attributes shape the reallocation of trade flows. Exporters
may find it harder to redirect sales of highly heterogeneous products—those characterized by greater
variety—away from Spain. To measure product heterogeneity, we compute the price at which each
HS 6-digit product is sold by each country and calculate the variance of these prices at the HS 2-
digit product level. Products falling within the top three quartiles of price dispersion are classified
as heterogeneous. Our results show that for these products, total exports fall by 9%, entirely driven
by a 16% contraction in exports to Spain. By contrast, total exports of relatively homogeneous

products remain unaffected, as the decline in sales to Spain is fully offset by a significant increase
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in exports to other destinations. These findings highlight that product differentiation frictions
constrain exporters’ ability to reallocate trade flows after a demand shock.

Overall, our findings suggest that tightening financial regulation—even when aimed at addressing
domestic vulnerabilities—can propagate internationally by contracting import demand. Spain’s
trade partners face two types of frictions in responding to demand shocks: attenuation frictions—
which arise in financially less developed countries and are exacerbated by high trade costs vis-a-vis
Spain—and reallocation frictions—which stem from product differentiation and limit the redirection of
heterogeneous products to other markets. These results highlight international trade as a central
channel of regulatory spillovers—and domestic shocks more broadly—and underscore the need for
both stronger financial development and cross-border coordination in prudential regulation design

to minimize unintended disruptions to global trade.

Contribution to the literature. This paper contributes to the literature estimating the
cross-border effects of financial shocks. Traditional channels emphasize the role of global banks’
internal capital markets in the transmission of funding shocks (Bruno and Shin 2014; Hale et al.
2019; Bolton and Oehmke 2018), bank regulations (Bahaj and Malherbe 2024; Aiyar et al. 2014;
Buch and Goldberg 2017; Baskaya et al. 2017; Tripathy 2020), and monetary policy (Cetorelli and
Goldberg 2012; Buch et al. 2019; Morais et al. 2019; Brauning and Ivashina 2020). We contribute
by identifying a novel international trade channel through which domestic banking regulations can
propagate internationally, specifically by contracting domestic import demand. We document that
this channel operates independently of global banks’ presence and is instead driven by characteristics
of trade linkages, such as financial sector development in exporting countries and trade costs.

Second, our paper relates to the literature studying the role of input-output linkages in mediating
the transmission of shocks within the domestic economy (Carvalho et al. 2020; Costello 2020; Alfaro
et al. 2021; Huremovic et al. 2025) and across borders (Burstein et al. 2008; Richmond 2019;
Di Giovanni and Hale 2022; Brauning and Sheremirov 2023; Auer et al. 2019; Boehm et al. 2019;
Adelino et al. 2022; Romero 2025). We show that input-output linkages built through international
trade operations transmit domestic regulatory shocks to foreign countries. Exporters (suppliers)

can partially attenuate the transmission of these shocks when trade credit is available and when
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they are located in financially developed countries. By examining international trade linkages,
we document that the costs associated with maintaining the buyer-supplier relationship—such as
trade costs captured by distance and language—play a key role in amplifying the transmission when
suppliers are unable to absorb the shock.

Third, our paper contributes to the literature on export dynamics documenting cross-market
interdependencies (Xu 2022; Almunia et al. 2021; Jiao et al. 2024; Ding 2024; Almeida et al.
2025). We find that after a contraction in Spanish demand, exporters reallocate sales towards
other destinations and provide evidence that such reallocation is feasible when products are more
homogeneous. In this line, we add to recent papers showing how international trade is reallocated
during high-uncertainty periods, such as the current trade war (Alfaro and Chor 2023; Benguria
and Saffie 2024; Gopinath et al. 2025).

Finally, we contribute to the well-established literature on trade finance (Amiti and Weinstein,
2011; Chor and Manova, 2012; Manova, 2013; Del Prete and Federico, 2014; Paravisini et al.,
2014; Demir et al., 2017; Niepmann and Schmidt-Eisenlohr, 2017; Ahn and Sarmiento, 2019; Xu,
2022; Borchert et al., 2023; Moreira and Monteiro, 2023; Dogan and Hjortso, 2024; Matray et al.,
2024; Beaumont and Lenoir, 2025). In particular, we contribute in two key directions. First, we
examine not only exports but also imports, showing that credit supply shocks affect both sides
of trade activity. Second, we uncover a novel spillover effect: the contraction in Spanish import
demand, triggered by tighter credit conditions, leads to reduced exports from foreign trade partners—
particularly when they operate in countries with low financial development, face higher trade costs,
or trade products that are less substitutable and difficult to reallocate. This highlights a novel

mechanism through which domestic bank shocks can generate cross-border real effects.®

The rest of the paper is organized as follows: Section 2 provides institutional details of the
policy intervention. Section 3 outlines the conceptual mechanism linking the regulatory shock to
international trade flows. Section 4 describes the data. Section 5 presents the empirical strategy

and main results. Finally, Section 6 concludes.

8See Table A.1 for a summary comparison with the two most directly related studies, Paravisini et al. (2014) and
Tripathy (2020).
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2 Institutional background

In early 2012, the Spanish government imposed a one-time, two-phase increase in provisioning
requirements for banks’ exposures to the construction and real estate sectors, based on outstanding
loans as of late 2011. The policy aimed to reduce uncertainty around asset valuations still distressed
after the 2008 Global Financial Crisis.

In the first phase (February), banks were required to provision 7% for all performing loans in
the targeted sectors. In the second phase (May), provisioning was differentiated by loan type: an
additional 45% for land, 7% for completed properties, and 22% for real estate projects in progress.
Provisions for non-performing loans were also raised, and all requirements had to be met by year-end
2012.

This ad hoc policy represented a substantial shock. Banks’ provision buffers had already been
depleted by the global crisis, leaving them unable to meet the new requirements without sharply
increasing provisions—by approximately $85 billion (8.5% of GDP), as documented by Jiménez et al.
(2017). This severely affected bank profitability in 2012.

Following Jiménez et al. (2017), we measure banks’ exposure to the policy using the share of
their corporate lending to construction and real estate firms before the reform. While their analysis
documents a reduction in credit supply to corporate borrowers by highly exposed banks, we focus
on the implications for non-financial firms engaged in international trade, and the resulting effects
on trade flows and cross-border spillovers.

Among the 83 banking groups lending to trading firms, exposure to the affected sectors varied
widely. At the 25th, 50th, and 75th percentiles, banks allocated 26.5%, 34.9%, and 47.0% of
corporate credit to these sectors, respectively (see Panel C of Table 1). Figure 2 illustrates the

distribution of bank exposure.

3 Conceptual Framework

In this section, we outline the theoretical mechanism through which the regulatory shock generates

cross-border effects via international trade (see Figure 1).
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3.1 Bank lending

Numerous studies show that shocks to bank balance sheets influence how banks supply credit to
the economy (e.g. Bottero et al. 2020, Kapan and Minoiu 2018). Due to financial frictions, banks
are often unable to absorb these shocks by raising capital (Hanson et al., 2011) contracting lending
instead (Gropp et al., 2019). Thus, following prior research (Khwaja and Mian 2008; Jiménez
et al. 2017), we compare lending to the same firm across banks with varying levels of exposure to
the regulatory shock—specifically, banks with different pre-regulation exposure to the construction
and real estate sectors. The differential response between more and less exposed banks enables us
to isolate the regulation’s impact on credit supply. In addition, firms may be able to substitute
borrowing from more exposed banks with credit from less affected institutions or alternative funding
sources. Therefore, we further examine whether firms with stronger ties to the most affected banks

were able to mitigate the decline in lending (Jiménez et al., 2020).

3.2 Spanish trade flows

Following a reduction in funding sources, we examine whether firms that were more dependent
on lending from affected banks adjusted their inernational purchases and sales, as suggested by
previous literature indicating adverse firm outcomes following a credit crunch (e.g. Paravisini et al.
2014; Xu 2022; Matray et al. 2024). Particularly, using granular Balance of Payment data, we
test whether more exposed firms reduce imports from—or exports to—a given country and product,
relative to other firms buying—or selling—the same product from the same country, following the
implementation of the regulation.

Before examining cross-border spillovers, we first test whether the bank regulation led to a
reduction in Spain’s aggregate trade flows. While firm-level comparisons of differentially exposed
firms are useful for identifying credit supply effects, they may miss business stealing as a key general
equilibrium adjustment: less-exposed firms could expand their trade activities to compensate for
the decline among highly exposed firms, leaving aggregate trade flows unchanged (Matray et al.
2024; Beaumont et al. 2025). To assess this, we employ a triple-difference strategy using a panel

of bilateral trade flows, disaggregated by origin country, destination, and product. In particular,
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we compare Spanish trade flows from highly treated markets—those product—country-of-origin pairs
composed of firms heavily reliant on financing from exposed banks—with Spanish trade flows from
less treated markets, relative to other countries’ trade flows from the same corresponding markets,

before and after the implementation of the regulation.

3.3 Spanish trade partners: Attenuation

In the case of a contraction in Spanish import demand due to tighter bank regulation, trade
partners may mitigate the decline in Spanish importers’ access to domestic bank credit by offering
more favorable trade terms—such as extending repayment deadlines. The capacity of exporters to
provide such trade credit depends on two key factors. First, the level of financial development in the
exporting country (Beck 2002, 2003; Manova 2013; Chan and Manova 2015). Exporters based in
financially developed economies are better positioned to absorb credit supply shocks in destination
markets. Second, the trade costs associated with exporting to Spain. Higher trade costs—such
as greater geographical distance or language barriers—increase exporters’ external financing needs
(Schmidt-Eisenlohr 2013; Antras and Foley 2015), thereby limiting their ability to extend more trade
credit after a demand shock in the destination country. We therefore test whether the contraction
in exports to Spain (equivalently, Spanish imports) was more pronounced when exporters operate in
countries with less developed financial systems and whether higher trade costs further exacerbated

this contraction.

3.4 Spanish trade partners: Reallocation

When exporters cannot attenuate the Spanish demand shock through trade credit, reallocation
to alternative markets becomes a critical adjustment margin (Almunia et al. 2021; Jiao et al.
2024; Benguria and Saffie 2024). However, this reallocation is costly, as it often requires product
customization to meet the specific requirements of new destinations.

We examine two determinants of this adjustment. First, the need for reallocation. Exporters
facing greater constraints in attenuating the decline in Spanish imports have stronger incentives to

reallocate. Second, the cost of reallocation. Reallocation speed depends on product heterogeneity.
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Homogeneous goods—such as commodities like copper—can be redirected with minimal adjustments,
whereas differentiated goods—such as manufactured products—require destination-specific adapta-
tions to comply with regulations and meet consumer preferences. Therefore, we test whether
exports to destinations other than Spain increased more for homogenous products, when exporters

operate in countries with less developed financial systems and higher trade costs to Spain.

4 Data

Our analysis relies on three primary datasets: (i) the Spanish Central Credit Register (CIR), a
dataset from the Bank of Spain; (ii) Spain’s Balance of Payments data, used to compile the Bank
of Spain’s official statistics; and (iii) international trade data from BACI (Gaulier and Zignago,

2010), which provides comprehensive bilateral trade flows at the country-product level.

4.1 Credit Register (CIR)

To examine the bank lending channel of the regulation, we use quarterly bank-firm credit data
from the CIR, a comprehensive database from the Bank of Spain. The CIR provides detailed
information on all loan commitments exceeding €6,000 granted to non-financial firms by any credit
institution operating in Spain. It includes information on loan type, drawn and undrawn amounts,
collateral status, maturity, currency, past-due status, as well as lender and borrower identities.
Additionally, the dataset contains firm-specific information, such as industry classification and
geographic location. To enhance our analysis, we combine CIR data with supervisory bank balance
sheets and Balance of Payments data. This allows us to capture bank characteristics alongside
firms’ import and export activities, enabling us to focus on firms engaged in international trade.
Moreover, it allows us to link the bank supplying the credit with its exposure to the policy—
captured by its share of credit granted to the construction and real estate industries. Our dataset
includes credit information for 33,361 non-financial firms engaged in international trade, provided

by 83 banking institutions from 2011Q1 to 2013Q2, yielding a total of 1,288,007 observations.”

9We control for bank mergers by considering the industry structure as of the end of our period of analysis. That
is, we assume that new consolidated banks operate as a single entity within our period of analysis.
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Descriptive statistics for the variables used in this analysis are presented in Panel A of Table 1,
while variable definitions can be found in Appendix B. Specifically, the first variable—the logarithm
of committed credit—captures the dependent variable used in the first-step estimates of the bank
lending channel of the regulation at the intensive margin. Additionally, we use a termination
dummy for our extensive margin analysis—a binary indicator that takes the value of one if a bank-
firm relationship is terminated at the onset of the policy, conditional on the existence of this
relationship as of the end of 2011Q4. The remaining variables serve as controls in our baseline

bank-firm level specification.

4.2 Balance of payment data

Our analysis of firms’ international trade outcomes relies on confidential transaction-level import
and export records. This unique administrative dataset is one of the sources used by the Bank of
Spain to compile Spain’s official Balance of Payments. It captures the majority of trade flows in
and out of Spain and provides detailed information for each importer and exporter, including the
product code (based on 2-digit Harmonized System (HS) codes), the trading partner country, and
the transaction year.'"

Our analysis covers the period from 2009 to 2013, during which all transactions exceeding
€50,000 were subject to mandatory reporting. Despite this reporting threshold, the dataset offers
extensive coverage, capturing 91.3% of total trade flows relative to official trade statistics reported
by Customs (see Almunia et al. 2021, Prades and Villegas-Sanchez 2022, and Gutiérrez and Moral-
Benito 2024 for further details).

Between 2009 and 2013, our data record 566,170 import observations (23,029 firms) and 659,910
export observations (25,173 firms) across 99 products, 167 import origins, and 189 export desti-
nations. Firms in our sample frequently enter and exit trade markets. For instance, among firms

already present in a market, the exit rate was about 35%, while among firms not initially active,

the entry rate into that market was also roughly 35% over the same period (see Panel C of Table 1).

0Balance of Payments transactional data are reported either by banks on behalf of their clients or directly by
firms to the Bank of Spain if they hold their own accounts.
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4.3 BACI data

To assess international spillover effects, we use international trade data from BACI (Gaulier and Zig-
nago, 2010), an annual panel of bilateral trade flows at the origin-destination-product level, which
we merge with a measure of market exposure to the policy, constructed using Balance of Payments
and CIR data.'' To enrich our dataset, we incorporate information from Moody’s Analytics Bank-
Focus, which provides annual balance sheet information on over 38,000 banks worldwide, allowing
us to assess the participation of Spanish bank subsidiaries in the banking systems of Spain’s trade
partners. Additionally, we use the CEPII Gravity database, which offers country-pair-specific char-
acteristics that shape trade costs, such as geographical distance, trade agreements, and common
language.

Our trade data includes 3,141,210 trade flows observations between 190 countries (origin and
destination) and 5,216 HS 6-digit products grouped in 96 HS 2-digit goods between 2009 and 2013.
The average trade flow is USD 23 million and the median USD 43 thousand. We aggregate BACI
data to estimate the impact of Spanish loan loss provisions on other countries exports. The average

export flow is USD 2,9 billion and the median USD 227 million. (see Panel D of Table 1).

5 Empirical strategy and results

Our study focuses on assessing whether bank regulations implemented in one country can gener-
ate cross-border effects through international trade linkages, which can be empirically challenging.
First, external macroeconomic conditions may lead to prudential policy interventions in the banking
system, making it difficult to identify a causal effect of such interventions. Second, disentangling
shocks in destination and origin countries—supply shocks for imports or demand shocks for exports—
from the effect of the policy intervention poses additional challenges.

Our identification strategy addresses these concerns by exploiting two key elements: (i) an
unexpected regulatory shock targeting banks exposed to the real estate and construction sectors—

non-tradable industries arguably exogenous to global economic conditions—; and (ii) rich databases

HFor the years 20052013, Spanish import flows obtained from Balance of Payments data at the 2-digit product-
country level represent approximately 90% of BACI data.
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that enable us to control for a wide range of observed and unobserved factors affecting international
trade.

Our analysis proceeds in two steps. First, we use bank-firm-level and firm-product-country-year
data to examine how the policy reduced credit to firms engaged in international trade and their
trade flows. Second, using a country-product-year panel of trade flows, we estimate the broader

spillover effects on Spain’s trade partners.

5.1 Effect on credit supply and firm-level trade flows
5.1.1 Credit channel

We begin our analysis by examining whether banks reduced credit supply to firms engaged in
international trade following the increase in provisions. Specifically, we use bank-firm credit data
from before and after the policy intervention to assess whether more exposed banks provided credit
at a slower pace.'? Specifically, we estimate the following model over the period from 2011Q1 to
2013Q2:

logysp: = 0 X Exposure, x Policy, + controlsy s+ aps +app+efpt. (1)

The dependent variable is the logarithm of the committed credit granted by bank b to firm f in
quarter t. FExposure represents the exposure of bank b to the policy, measured as the ratio of
construction and real estate lending to its total corporate lending as of the end of 2011. Policy
is a dummy variable that takes the value of one starting from 2012Q1, marking the post-policy
period, and zero otherwise. Additionally, we control for various bank and bank-firm characteristics
measured as of the end of 2011. Specifically, we interact quarter dummies with bank-firm charac-
teristics, including the collateralization rate, the ratio of long-term lending, the share of firm f’s
NPLs with bank b, and the share of total lending that firm f receives from bank b. Furthermore,
we include the interaction of quarter dummies with two sets of bank bins. These bank bins are
defined by quartiles of bank size, measured by total assets, and by banks’ exposure to firms en-

gaged in international trade, measured as the share of lending to imporers and exporters relative

120ur analysis excludes exporters and importers operating in the construction and real estate sectors.
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to lending to the corporate sector. Importantly, our balance-of-covariates analysis indicates that,
after controlling for these bank bins, the bank exposure measure is statistically orthogonal to other
key bank characteristics, such as ROA, NPLs, liquidity, and capital ratios (see Figure 3).

Finally, we control for firm credit demand by adding firm-time fixed effects, restricting our
sample to firms borrowing from multiple banks (Khwaja and Mian, 2008)." To aid in the in-
terpretation of our coefficient of interest, #, we standardized banks’ exposure. Consequently, 6
measures how a one standard deviation increase in bank b’s dependence on the construction and
real estate industries affects firm f’s credit growth relative to its other lenders following the policy
implementation.

Additionally, we measure the effect of the policy on firms’ total debt. In particular, firms could
have substituted credit from more affected towards less affected banks, lessening the impact of
the policy on their total credit. As firms engaged in international trade are typically larger and
have more lending relationships, they could have smoothed the impact of the regulatory shock and
limited its effects on real outcomes—such as purchases or sales abroad. We explore such a possibility

by estimating the next equation:

logyys: = 0 x Exposure; x Policy, + controlsgy + dgr + ayp + €4, (2)

The dependent variable is the logarithm of total bank credit to firm f. To calculate the firm-level
exposure to the policy, we compute the average exposure of the banks lending to firm f, weighted
by the outstanding credit as of the end of 2011 from each bank. As controls, we include inter-
actions of quarter dummies with firm-level variables, which are derived by averaging the controls
used in specification (1), weighted by each bank’s outstanding credit to the firm. Additionally,
we incorporate province and industry indicators. To account for demand shocks, we include the
estimated firm-quarter fixed effects from specification (1), &y, following the approach in Abowd
et al. (1999) and Bonaccorsi di Patti and Sette (2016). Therefore, § measures the impact of the

policy on firms’ total debt. A negative and significant coefficient would suggest that firms more

13Tn our data, firms engaged in international trade typically borrow from multiple banks. In particular, around
30% of firms engaged in international trade borrowing from a bank in 2011 were with a single bank.
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dependent on exposed banks were unable to offset the negative supply shock by leveraging their

multiple bank relationships.

[Table 2]

We present our results in Table 2, focusing on importers (columns 1-2) and showing exporters
(columns 3-4) for comparison. Panel A reports the regression results from equation (1). A one
standard deviation increase in bank exposure (about 16 percentage points) is associated with a
3.1% reduction in credit supplied to importers, relative to other banks lending to the same firm.
Exporters are also affected to a similar extent. These estimates are sizable when benchmarked
against the average quarterly credit growth rate of -2.6% observed in the pre-treatment period.

Panel B of Table 2 examines the extensive margin, showing that higher bank exposure is as-
sociated with a greater likelihood of terminating lending relationships. Following the policy, more
exposed banks were 1.9 percentage points more likely to terminate relationships with importers, an
effect that is statistically significant in our preferred specification (column 2). For exporters, the

corresponding effect is smaller—about 1.5 percentage points—and not statistically significant.

[Figure 4]

Additionally, Figure 4 provides further evidence that banks tightened their credit supply in
response to the shift in provisions. Specifically, we estimate a modified version of specification
(1), where we replace Policy with quarter dummies. The dashed lines represent the 2.5%-97.5%
confidence interval, with standard errors double-clustered at the bank and firm levels. Notably,
before the policy intervention, the most affected banks did not reduce lending to importers (or
exporters) more than other banks. After the increase in provisioning, these banks sharply reduced

credit supply, with no evidence of pre-trends.

[Table 3]

[Figure 5]
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In Table 3, we present results from specification (2) to assess whether firms were able to mitigate
the credit supply shock by borrowing from less affected banks. The findings indicate that the policy
led to a decline in total bank debt, with importers experiencing the sharpest contraction. Column
(2) shows that a one standard deviation increase in the exposure of all banks lending to an importer
reduced their total bank debt by 2.8 after the policy, while the corresponding decline for exporters
was smaller, about 1.6 (column 4).

The absence of pre-trends, as illustrated in Figure 5, supports a causal interpretation, with
negative and significant effects emerging only after the policy implementation. Importers display a
more pronounced and persistent decline in total debt, whereas exporters appear better able to rely
on multiple banking relationships to partially cushion the shock.

Overall, our results suggest that Spanish firms engaged in international trade could not fully off-
set the contraction by borrowing from less exposed banks. This limitation is stronger for importers,

while exporters were able to mitigate roughly half of the impact.

Additional checks. To further support the interpretation that our results are driven by the
domestic regulatory shock, rather than by shocks to firms’ trade partners, we conduct three addi-
tional tests. First, following Paravisini et al. (2023), we account for potential bank specialization
by augmenting specification (1) with interactions between the Policy dummy and indicators cap-
turing whether a bank specializes in countries from (or to) which the firm imports (or exports).'”
As shown in Table A.3, the coefficient on the Exposure x Policy interaction remains statistically
significant and stable, indicating that bank specialization does not drive our main results. Second,

we include non-tradable firms in the analysis and find no differential effect relative to tradable

“Our baseline classification of importers and exporters allows for overlap—some importers also export, and vice
versa. Table A.2 in the Appendix reports results separately for firms that are only importers, only exporters, and
both. The findings reinforce our main conclusion: firms that are exclusively importers experience the strongest and
most persistent declines in credit, whereas firms that are exclusively exporters are better able to exploit multiple
banking relationships to cushion the impact.

15The specialization measure of bank b in country c is constructed for the 50 main destinations of Spanish exports,

as:
_ Zf Crp X Xic

22O x Xy

The numerator is the sum, across all exporting firms served by bank b, of the outstanding credit of firm f with bank

b as of 2011 (Cy,), multiplied by the shipped value of exports of firm f to country ¢ (Xy,) over the period 2009 to
2013. The denominator is the sum of this term over all destination countries.

Sy

(3)
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firms (Table A.4), suggesting that foreign demand shocks are not behind the observed credit ef-
fects. Third, we assess firms’ ability to substitute bank credit with non-bank financing. As shown
in Panel A of Table A.5, importers exposed to more affected banks experienced a decline in total
debt (including non-bank and equity), as well as in investment and employment, indicating limited
substitution through alternative funding sources and reinforcing the real effects of the policy. In

contrast, exporters’ overall debt levels remain unaffected (Panel B).'0

5.1.2 Effect on trade flows

Next, we examine whether the increase in provisioning requirements affected the trade flows for
firms more dependent on banks heavily impacted by the policy. We use Balance of Payments trade
flow data, which provide firm-level information by partner country, 2-digit product category, and
year. This granularity allows us to estimate the policy’s impact on firms’ trade performance while
including a rich set of fixed effects and controlling for shocks in foreign markets.

In particular, we estimate the following equation:

Yfegt = Ofcg T Qegt + Qpp)i(f)t T 0 x Exposurey x Policy; + €f.c. 4., (4)

where our dependent variable is the mid-point growth rate of firm f’s imports (exports) of product
g from (to) country c in year t, relative to the five-year average of imports (exports) of that
product from (to) the same country during 2009-2013.'" Notably, this dependent variable enables
us to capture market entries and exits, which are indicated by a zero value in exports or imports

(Fonseca and Matray, 2024; Matray et al., 2024; ?).'% Exposure is defined as in equation (2),

16This finding is consistent with our descriptive statistics in Tables A.6 and A.7, which show that the average
exporter is larger, more established, and financially stronger than the average importer, carrying greater bank debt
and total debt, a higher share of collateralized debt, more tangible assets, and a larger proportion of long-term
financing.

17Specifically,

Zfegt — ZLfeg
1/2(Zf,c,9,t + Zf,c,g)’

where Zg .4 =1/5 23212?609 Z¢,c,g,¢ for Z = Imports, Exports.

8Given the granularity of our trade-flows data, which results in numerous zero observations in certain periods,
our preferred specification employs the mid-point growth rate. This approach mitigates volatility in our dependent
variables by reducing the influence of extreme values and ensures bounded growth rates, particularly in the presence

of firm entry and exit. Our results remain robust when using the logarithm of trade flows as the dependent variable,

Yf.e,g,t =
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and Policy is a dummy variable that takes the value one in 2012 and 2013, and zero otherwise.
Furthermore, we include a rich set of fixed effects following Paravisini et al. (2014). First, we include
firm-country-product fixed effects to account for unobserved factors that do not vary over time,
such as the firm’s specific knowledge of the market for product g in country c. Second, we introduce
country-product-year fixed effects. For imports, they account for supply shocks in the country of
origin ¢, such as production disruptions, or changes in trade costs that affect the availability or
price of product g sourced from country c¢. While for exports, these fixed effects capture demand
shocks for product g in the destination country ¢, such as fluctuations in consumer demand or
changes in local regulations affecting product g in country c at time t. This specification allows
us to compare the import (export) value of product g from (to) country c¢ across firms trading
the same product in the same foreign market. We further augment the regression with province-
industry-year fixed effects to account for local economic conditions, for example, regional demand
for imported goods or supply capacity for exports within a given sector and year. This ensures
that we are comparing firms operating in the same geographic and sectoral environment. Standard

errors are double-clustered at both the firm level and the firm’s main bank level. '?

[Table 4]

The results of this analysis are reported in Table 4. In columns (1) and (2), we use the mid-point
growth rate as the dependent variable, capturing both intensive and extensive margins. Columns
(3) to (6) disentangle the policy effect along the extensive margin using binary indicators of market
entry and exit. Specifically, Entry equals one if firm 4’s imports (exports) of product g from (to)
country c are strictly positive at time ¢, given zero in the previous period. Conversely, Fxit equals
one if these flows are zero at time t, given they were strictly positive in the previous period.

The results show that the increase in provisioning requirements significantly reduced trade flows,
with the strongest effects on imports. Column (1) indicates that a one standard deviation increase

in exposure to banks heavily involved in the construction and real estate sectors is associated with a

with these alternative estimates available upon request.

19Given the granularity of our data, we exclude the smallest transactions in the sample-those representing less
than 1% of total import (35,000 euros) or export value (29,000 euros) between 2009 and 2013. This restriction helps
ensure that our results are not driven by very small or highly volatile trade flows.
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3.6% decline in imports, while the corresponding decline for exports is smaller, about 2% (column
2). These magnitudes are economically meaningful, representing roughly 14% and 10% of the
year-on-year growth rates of imports and exports, respectively, in the year prior to the policy.

We also find significant effects along the extensive margin. Firms with one standard deviation
higher exposure were 1.4% more likely to exit import markets and 0.9% more likely to exit export
markets (columns 5-6 of Table 4). On the entry side, the effect appears only for imports: more
exposed firms were 0.7% less likely to enter new import markets after the policy shock (column 3

of Table 4).2Y
[Figure 6]

Figure 6 illustrates dynamic effects of the policy on firm-country-product trade growth by
interacting exposure with year dummies (relative to 2011). We find no evidence of pre-trends.
Import growth declines sharply after the policy, while export growth also falls but shows partial
recovery by 2013.

Our credit channel estimates suggest that importers were less able than exporters—who often had
access to alternative bank and non-bank financing—to offset the impact of the policy on total credit.
To validate the consistency of this finding with our trade flow results, we conduct several additional
tests. First, we re-estimate our firm-country-product specification using trade-weighted regressions
(Table A.9). The effect on exporters’ trade flows becomes statistically insignificant, while the
impact on import flows remains robust and significant. Second, Table A.10 shows that the policy’s
effect on exports is concentrated among small exporters (bottom 25% by export value), with no
significant impact on larger exporters, who account for 75% of total export value. By contrast, the
impact on imports is consistent across firm groups, pointing to a broad-based contraction in import
demand.

Beyond bank financing, importers can also rely on direct financing from suppliers. In Table 5,
we examine the role of trade credit in shaping the impact of the financial shock. We find that firms

that relied more heavily on supplier-provided trade credit-measured as the share of total debt prior

20 Additional results show that more exposed exporters reduced the number of destination countries and products
shipped, while importers contracted the number of origin countries; see Table A.8.
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to the policy—were better able to attenuate the negative effects of the credit contraction. While
we cannot identify whether trade credit counterparties are foreign or domestic, Figure A.1 shows
that firms more reliant on imports are also more likely to depend on supplier-provided credit. To
account for this correlation, we control for fixed effects by quintiles of the share of imports in total
purchases, interacted with time dummies (column 3). Overall, the evidence suggests that foreign
suppliers may have played an important role in alleviating the financial shock for importers, a
mechanism we explore further in the next section.

Taken together, these results confirm that the credit channel estimates and the trade flow
patterns are fully aligned: exporters, particularly larger ones, were better able to insulate themselves
from the shock, while importers faced widespread and persistent declines. Accordingly, in the next
section we concentrate on the contraction in Spanish import demand as the dominant transmission

channel of the policy’s cross-border effects through trade linkages.

Additional checks. To reinforce that our trade-flow results are driven by domestic financial
conditions rather than foreign shocks or other macroeconomic factors, we conduct several robustness
checks. Table A.11 in the Appendix shows that importers more dependent on a single bank were less
affected than those borrowing from multiple banks lending relatively smaller amounts, consistent
with the notion that relationship banks protect their clients in downturns (Bolton et al., 2016).
Importers with greater credit line availability also experienced smaller trade contractions, while
those with more non-performing loans were more adversely affected. For exporters, the effects are
mostly not statistically significant. These findings underscore that liquidity and strong banking
relationships helped buffer the financial shock, while higher firm risk amplified it.

Third, we perform sensitivity analyses excluding sequentially each of the top 10 origin countries
(for imports), destinations (for exports), and product categories to ensure our results are not driven
by particular markets or goods. Figure A.2 and Figure A.3 show that the estimated coefficients
remain statistically significant and stable. Additionally, to rule out confounding effects from the

sovereign debt crisis, we exclude firms highly exposed to GIIP countries.”’ Table A.12 shows that

21 Exposure is measured using 2006 data (prior to the 2008 GFC) as the share of trade with Greece, Italy, Portugal,
and Ireland. We drop firms in the top quartile of this distribution.
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results remain barely unchanged.

Finally, one potential concern is that our results are confounded by the export boom documented
by Almunia et al. (2021), who show that local demand shocks during the Great Recession lowered
marginal costs and raised Spanish exports by 31% over 2009-2013. This could, in principle, explain
the muted impact we find on exports. We argue this is unlikely for two reasons. First, our
specification includes province- and industry-year fixed effects, which absorb the local demand
shocks identified by Almunia et al. (2021). Second, we find no evidence of geographic sorting in bank
exposure: provinces that experienced larger domestic sales drops did not rely disproportionately

on more affected banks (Figure A.4).>

5.2 Cross-Border Spillovers
5.2.1 Effect on other countries’ exports to Spain

In this section, we estimate the extent to which Spain’s trade partners were affected by the increase
in Spanish banks’ loan loss provisions through international trade linkages. As previously noted,
the decline in imports among Spanish firms highly exposed to the policy-through their relationships
with the most affected banks—does not necessarily imply a contraction in Spain’s aggregate imports.
For example, reduced demand for machinery from highly exposed firms in the wine industry could,
in equilibrium, be offset by increased demand from less exposed firms whose banks were less affected
by the policy.?® Thus, a small or even null response in total Spanish imports would still be consistent
with our firm-level findings. Furthermore, even if total Spanish imports exhibit a significant decline
after the regulation, foreign exporters may still reallocate shipments to alternative destinations.
(Almunia et al., 2021).24

To test the role of these general equilibrium forces in shaping the cross-border effects of domestic

bank regulations, we use BACI data, which report the value of trade flows by country of origin,

22Gince we do not have direct access to the authors’ data, we derived the provincial classifications by reverse-
engineering the information presented in Figure 3 of Almunia et al. (2021).

23Business stealing is particularly relevant for firms engaged in international trade. Since they are typically large,
they can capture market share from competitors facing negative shocks (Matray et al. 2024; Beaumont et al. 2025).

24This section focuses exclusively on the impact of the policy-driven contraction in import demand, since Spanish
exports remain largely unaffected; see Section 5.1.2.
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destination, and product (defined at the 2002 Harmonized System level). The dataset is annual,
and we focus on the period 2009-2013. Then, we construct a measure of exposure to the policy at

the product—country-of-origin level as follows:

L p X M9
Exposure,, = ngo x Exposure,, where wj’ = 2L f

= 5 ()
) 2 22y Ly x My

and Ly, represents the outstanding debt that firm f holds with bank b, and M ?O denotes firm f’s
imports of product g from country o. This measure represents the weighted average exposure of
banks, where the weights wgo capture each bank’s relative importance in financing imports of good
g from country o. To construct this measure, we use information from the end of 2006-three years
prior to the start of our sample period.”” Markets—defined as product—country-of-origin pairs—are
considered as highly exposed to the policy if their imports rely more heavily on banks most affected
by the regulation. The distribution of this exposure measure, shown in Figure 7, reveals substantial

variation in market exposure to the shift in domestic bank provisions.
[Figure 7]

We begin this level of analysis by examining the impact of market-level exposure to the regu-
lation. Specifically, we compare the evolution of exports to Spain (equivalently, Spanish imports)
from highly versus less exposed markets, before and after the policy, relative to exports to other

countries from the same markets, within a triple difference-in-differences setting:

Xgodt - Xgod
(Xgodt + ngod)/2

= 7 x Exposure,, x 1[d = Spain] x Post; 4 6goq + gt + dot + dat + Ugodt, (6)

where X, denotes exports of product g from country-of-origin o to country-of-destination d in
year t. Thus, our dependent variable is a mid-point growth rate relative to the corresponding
average value in the sample period. Exposurey, is defined as in equation (5) and is multiplied by

an indicator equal to one when Spain is the importing country and by Post;, which is a dummy that

ZFrom 2008 onward, the representativeness of the Balance of Payments data by country and product declines
due to a change in reporting procedures; see Prades and Villegas-Sanchez (2022) for details. We therefore use 2006
as the baseline year to compute market-level exposure and match it with BACI trade flows. For all other exposure
measures—bank-level and firm-level-we employ end-of-year 2011 data.
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takes the value of one in the years after the policy implementation-2012 and 2013. We include time-
invariant product xoriginxdestination fixed effects denoted by d.40, and time-varying fixed effects
at the product, origin, and destination level, denoted by dy, do¢, and d4;, respectively. Given the
granularity of our data, we trim extreme values of Spanish participation by (i) excluding markets
where Spanish purchases represent less than 1.1 percent (the median) and (ii) excluding markets
where Spain accounts for more than 90 percent of total purchases. After this trimming, the sample
covers 91 percent of Spain’s total purchases.’’

Our parameter of interest, 7, captures the impact of Spanish loan loss provisions on exports to
Spain relative to exports destined to other countries. If there is business stealing across Spanish
firms, exports to Spain will not differentially respond to our market-level exposure after the policy,
and v will be zero. We identify this parameter using a triple-differences approach that flexibly con-
trols for market (product-origin)-specific shocks through time-varying fixed effects, thereby relaxing
the identifying assumption. This specification also addresses the concern that our market-level ex-
posure to the Spanish regulation could be correlated with product- or exporter-specific trends
coinciding with the increase in loan loss provisions. In addition, by including destinationxyear
fixed effects, we account for demand shocks occurring simultaneously with the policy. Thus, our
identifying assumption is that, absent the policy, the difference in exports to Spain from high- rel-
ative to low-exposed markets would have evolved similarly to the corresponding difference in other
importing countries.

As a robustness, we re-estimate the triple-differences specification replacing destinationxyear
fixed effects with a restricted set of importers comparable to Spain. Specifically, we consider EU
members and other advanced economies as defined by Autor et al. (2013).>” Additionally, we
exclude Greece, Italy, Ireland, and Portugal (GIIP) from the set of exporters to address potential
identification concerns related to the decline in their exports to Spain during the European sovereign

debt crisis.

26Results are robust to including all markets.

2"This is, high-income countries with comparable trade data: Australia, Belgium, Denmark, Finland, France,
Germany, Greece, Ireland, Italy, Japan, Luxembourg, Netherlands, New Zealand, Portugal, Spain, Switzerland, and
the United States.
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[Table 6]

We report our results in Table 6. Column (1) shows that one standard deviation higher market
exposure is associated with a 3.2 percent decline in exports to Spain relative to exports to other
countries in a naive specification with market-destination and destination-year fixed effects. Column
(2) reports a similar effect in a more saturated specification that includes time-varying product fixed
effects. Our benchmark specification in Column (3) adds time-varying origin fixed effects to control
for supply shocks and indicates that a one standard deviation increase in exposure leads to a 2.1
percent decline in exports to Spain-relative to exports to other countries from the same markets—
after the policy. Column (4) shows similar results when restricting the sample of destination
countries to EU founders and other advanced economies that are likely to face demand patterns
comparable to Spain. Finally, Column (5) finds consistent effects when excluding GIIP exporters

from the sample.
[Figure 8]

Figure 8 presents the event-study graph corresponding to our benchmark specification. We
find no statistically significant effect of market exposure on exports to Spain prior to the policy,
consistent with our identifying assumption. After the policy, however, exports to Spain from highly
exposed markets decline persistently relative to exports to other destinations. Overall, these results
confirm that business stealing across Spanish importing firms was limited: the firm-level decline
in imports documented in Section 5.1.2 translated into an aggregate contraction in Spain’s import
demand.

Despite the advantages of our triple-differences specification in controlling for multiple demand
and supply shocks beyond the increase in Spanish loan loss provisions, the narrow level of disag-
gregation in our data raises the concern that results may be disproportionately driven by small
destinations (i.e. partners with negligible trade volumes), which could follow different dynamics
than larger ones. To address this, we complement our analysis by aggregating the data across
destinations other than Spain, and estimating the following standard difference-in-differences spec-

ification separately for exports to Spain and to the rest of the world:

BANCO DE ESPANA 31 DOCUMENTO DE TRABAJO N.° 2538



Xgot - 7go
(Xgot + XQO)/2

= B x Exposurey, X Post; + 640 + 0y(g)t + Ox(o)t + Ou(o,g)t T Ugots (7)

where X,; denotes exports of product g from country o either to Spain or the rest of the world
in year t. In this aggregate analysis, we cannot saturate the model with high-dimensional fixed
effects. Instead, we include time-varying fixed effects for different categories of exporters and
products: .,y captures exporter characteristics such as distance to Spain and official language,
while d,(4); accounts for product differentiation.?® In principle, exports to Spain may also respond
to Spain’s relative importance in a given market, not only to our exposure measure. To isolate
the policy effect, we therefore include market-level time-varying fixed effects by deciles of Spanish

participation, & which allow us to compare markets with similar levels of dependence on

z(0,9)t»

Spain.
[Table 7]

Our results are consistent with our triple difference-in-differences specification. Our benchmark
specification reported in column (3) of Table 7 shows a decline of 2.7 percent in exports to Spain,
while column (7) shows an insignificant response of aggregate exports to other countries. Results
remain almost unchanged when excluding GIIP exporters in columns (4) and (8). Figure 9 shows
the event-study graph associated with our average effects reported in column (3). We can observe
a decline in exports to Spain after the increase in loan loss provisions to Spanish banks, with no
evidence of pre-trends. Overall, our results are similar to those reported in Table 6, suggesting that

the impact of the policy is not driven by the evolution of small destinations.
[Figure 9]

5.2.2 Attenuation of Spanish shock

Having established that Spanish import demand declined as a result of the policy, we now explore

how Spain’s trade partners responded to this contraction. Exporters can attenuate the credit-driven

28 As we explain below, we build quartiles of price dispersion within product categories to measure product differ-
entiation.
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decline in Spanish demand by offering more favorable trade finance terms to Spanish importers.
For example, exporters can offer longer repayment periods through trade credit, which can help
alleviate the credit constraints faced by Spanish firms.

We begin by examining the role of financial development in origin countries and test the hy-
pothesis that exporters with access to more developed financial sectors are more likely to offer

favorable trade finance terms.?”

[Table 8]

Our results in Table 8, where we estimate equation (7) with exports to Spain as the dependent
variable, show how financial development shapes the attenuation of the decline in Spanish demand.
Column (1) shows that exporters in highly financially developed countries—defined as those in
the top quartile of the private credit-to-GDP ratio distribution—fully offset the Spanish credit
contraction, leaving exports to Spain unaffected. By contrast, Column (2) indicates that a one
standard deviation increase in market exposure reduces exports to Spain by 3.3 percent when
exporters belong to countries with weaker financial development.?’ These results support our
hypothesis that exporters in deeper financial systems are better able to absorb credit-driven demand
shocks by extending more favorable trade finance conditions to importers. They are also consistent
with firm-level evidence showing that Spanish importers with established trade credit relationships
with suppliers experienced smaller import declines (Section 5.1.2). Taken together, this evidence
underscores financial development as a key factor in containing cross-border spillovers of bank
regulatory shocks through international trade linkages.

Then, we explore how country-specific characteristics that are associated with trade costs in-
teract with financial development. Higher trade costs create a stronger need for external financing,

thereby limiting exporters’ ability to offer more favorable trade credit terms. For instance, exporters

located farther from Spain face higher variable trade costs, as longer shipment times intensify lig-

29Tt is well established that countries with more developed financial markets export more, particularly in industries
that rely heavily on external financing (Beck 2002, 2003; Chan and Manova 2015).

30pigure 10 plots the density of market exposure by financial development group and shows that the distributions
are similar, addressing concerns that our findings may be driven by a negative correlation between market exposure
and financial development.
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uidity needs. Likewise, exporters from non-Spanish-speaking countries may face higher fixed trade
costs, as exporting to Spain often requires investments to overcome language barriers.

Our results are reported in Table 8. The decline in exports from less financially developed
countries is concentrated among those that are geographically distant from Spain and do not share
a common language. Columns (3) and (4) show that a one standard deviation increase in exposure
leads to a statistically insignificant 2.2 percent decline for exporters located close to Spain (in
the bottom quartile of the distance distribution), but a significant 3.6 percent decline for those
farther away. Similarly, columns (5) and (6) indicate no effect for Spanish-speaking countries,
while the effect is significantly negative for non-Spanish-speaking countries.®’ Finally, column (8)
shows a significant 3.9 percent contraction in exports for countries that are both distant and non-
Spanish-speaking, whereas column (7) reveals a negative, albeit not statistically significant effect
for countries that are either close to Spain or Spanish-speaking.

Table 9 reports results from the same analysis but using exports to destinations other than
Spain as the dependent variable. This serves as a placebo test; since the credit shock originated in
Spain, we should not—and do not—find a significant role for financial development or trade costs for
these other destinations. Taken together, these results confirm that financial underdevelopment and
trade costs—stemming from greater distance and language barriers—amplify spillovers specifically by

limiting exporters’ ability to attenuate the contraction in Spanish import demand.

The role of Spanish global banks. Spanish banks operate across multiple countries and provide
financing to firms engaged in international trade. As a result, our estimates may partially capture
a reduction in business loans by Spanish banks abroad, similar to the mechanism documented
by Tripathy (2020). Our results remain robust when including exporter-year fixed effects, which
already control for the presence of Spanish banks in foreign countries. Nonetheless, the trade
channel could still be amplified by the Spanish banking footprint in foreign markets. For example,
if Spanish banks are specialized in firms exporting to Spain, the impact of our market exposure

would be larger (Paravisini et al., 2023).

31Figure 11 plots the density of market exposure across country groups defined by trade costs and shows that the
distributions are similar.
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To assess the role of this financial channel in driving our results, we use BankFocus data to
track the footprint of Spanish banks in foreign countries. We then compare exports from countries
without a Spanish bank presence-representing 75 percent of our observations and 80 percent of

Spanish purchases—to those from countries where Spanish banks do operate.
[Table 10]

Our results reported in Table 10 demonstrate that the presence of Spanish banks does not alter
the response of other countries’ exports to Spain. Columns (1)-(2) show that exports from high
financially developed countries remain unaffected by the regulatory shock regardless of Spanish
bank presence. Similarly, the decline of exports from low financially developed countries shows
no significant variation based on whether Spanish banks operate or not. Furthermore, we find no
evidence that Spanish bank operations meaningfully interact with trade costs. This pattern clearly
indicates that the cross-border transmission mechanism for Spanish loan loss provisions operates
independently of internal capital markets of Spanish global banks. Rather, the cross-border effects
continue to be driven by financial development at origin and trade costs. These results reinforce
our main conclusion that the spillover effects are channeled through international trade linkages

rather than through multinational banking networks.

5.2.3 Aggregate effects on Spain’s trade partners and export reallocation

We now examine the implications of the documented decline in Spanish imports for trade part-
ners’ aggregate exports. The impact of our market-level treatment, as defined in equation (5), on
partners’ total exports may be amplified or dampened by their reliance on Spanish demand. For
example, a product-origin pair may be highly exposed to Spanish loan loss provisions if its Spanish
importers rely heavily on treated banks. Yet, if Spain accounts for only a small share of that
market total exports, the aggregate exposure is effectively low. To account for this, we construct
the following measure of exposure:

X, o Spain
99°P8R « Exposure

Aggregate Exposure , = e g0 (8)
go
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Where Xg}}—sg“;am denotes Spain’s share of country o’s exports of product g prior to the policy.*
Thus, for markets to be highly exposed to the regulation, Spanish importers must rely on highly
treated banks, and Spain must account for a substantial share of purchases in those markets. We
then re-estimate the difference-in-differences equation (7), using our new exposure measure as the

independent variable and markets’ total exports as the dependent variable, as follows:

Xgot - 7go
(Xgot + XQO)/2

= p x Aggregate Exposure,, X Post; + 640 + 039yt + Ou(o)t T Ugot; (9)

Thus, our parameter of interest, p, measures the cross-border effects of Spanish loan loss provi-
sions and is identified by comparing total exports in highly exposed markets to those in less exposed
markets, before and after the regulation. If Spain’s trade partners faced no frictions in reallocating
sales away from Spain, our exposure measure would have no effect on total exports. Conversely,

we would observe a significant decline in trade partners’ total exports.
[Table 11]

We report our results in Table 11. Column (1) shows that markets with one-standard deviation
higher exposure experience a 1.6 percent decline in total exports after the policy. Although not
statistically significant at conventional levels, this aggregate effect reflects a significant 3.4 percent
contraction in exports to Spain and an insignificant response of exports to other destinations, as
shown in columns (2) and (3). To explore heterogeneity, we split markets into two groups based
on Spain’s share in their total sales, such that each group accounts for 50 percent of Spain’s total
imports.*> Columns (4)-(6) show that the effect of aggregate exposure is statistically insignificant
in markets where Spain accounts for a small share of sales. By contrast, columns (7)-(9) show that
in markets where Spain is a major buyer, aggregate exposure leads to a 2.8 percent decline in total
exports, driven by a 4.5 percent contraction in sales to Spain, with no evidence of reallocation to

other countries.**

32Shares are calculated using 2006 data, consistent with the market exposure measure in equation (5).

33Markets with high Spanish share are those in which exports to Spain represent more than 6 percent of total
sales.

34Table A.13 in the Appendix conducts a similar analysis, estimating the impact of our aggregate exposure in
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[Figure 12]

Figure 12 presents the event-study graph corresponding to the average effect reported in column
(7) of Table 11. The decline in total exports of highly exposed markets emerges only after the
policy implementation, while exports of differently exposed markets followed parallel trends prior
to 2011, consistent with our identifying assumption. These results suggest that loan loss provisions
generated aggregate effects on other countries through international trade linkages, as reallocation
was limited for the average market.

To assess the channels that may facilitate trade reallocation, we conduct a heterogeneity analysis
at the product level. We test the hypothesis that homogeneous products, such as commodities,
can be reallocated across countries relatively easily, whereas heterogeneous products—where buyers
demand differentiated varieties—pose greater difficulties for reallocation. Using BACI data, we
compute an implicit price for each HS 6-digit product—country pair by dividing total value by total
weight, and then calculate the variance of these prices at the HS 2-digit level. Products with price
dispersion in the bottom quartile are classified as homogeneous, while those above this cutoff are

defined as heterogeneous.

[Table 12]

We report our results in Table 12, restricting the analysis to countries where the decline in
Spanish demand was most pronounced—those with low financial development, geographically distant
from Spain, and without a common language. Columns (1) to (3) show our estimation results
when product prices are more dispersed (i.e., products are more heterogeneous). We find that
total exports fall by 9%, entirely driven by a contraction in exports to Spain that is not offset
by sales to other destinations. By contrast, when products are relatively homogeneous, exports
remain statistically unaffected, as shown in column (4). Columns (5) and (6) further indicate

that although countries continue to experience a sharp decline in exports to Spain, they are able to

countries that are geographically distant from Spain and do not share a common language. Columns (2), (5), and
(8) show that exports to Spain decline sharply in these higher-trade-cost countries, consistent with our main results,
which in turn drives the aggregate export response in columns (1), (4), and (7). By contrast, the response of exports
to other destinations is unrelated to the trade costs of exporting to Spain.
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reallocate homogeneous products to alternative destinations, fully compensating for the contraction
in Spanish imports.*’

Overall, our findings suggest that exporters face two types of frictions when attempting to
smooth demand shocks in a partner country. Attenuation frictions arise in financially less developed
countries, where limited access to external finance restricts exporters’ ability to ease importers’ fi-
nancial constraints by offering more favorable trade finance terms. These frictions become especially
binding when exporters also face high trade costs to serve the shocked trade partners. Reallocation
frictions, by contrast, stem from product differentiation, which limits exporters’ capacity to redirect

sales of highly differentiated products to alternative destinations.

6 Conclusions

This paper provides novel evidence of an international trade channel through which domestic bank
regulations spill over across borders. Using detailed Spanish administrative and international trade
data, we show that financial regulations targeting the domestic banking sector can generate unin-
tended effects on the trade flows of Spain’s partners.

We focus on the sharp and unexpected 2012 increase in loan loss provisions for Spain’s construc-
tion and real estate sectors—a regulation plausibly unrelated to global trade. Leveraging granular
data from the Spanish Central Credit Register (CIR), the quasi-universe of firm-level trade flows,
and bilateral trade data from BACI, we estimate the regulation’s impact along three dimensions:
(1) credit supply to firms engaged in international trade, (2) firm-level trade outcomes, and (3) the
total exports of Spain’s trade partners.

Our results show that the policy-induced increase in provisions constrained credit supply to
firms engaged in international trade, and importers in particular were unable to fully substitute
through other banking relationships or funding sources. This credit contraction translated into a
significant decline in imports at the intensive margin. While small exporters were affected, Spain’s

export flows were mostly sustained by large firms, underscoring that the primary cross-border

35Figure 13 plots the density of market exposure across product groups defined by price dispersion and shows that
the distributions are similar.
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transmission channel of the policy was the contraction in Spanish import demand.

In the aggregate, we document limited import reallocation within Spain: less exposed importers
did not compensate for the decline in import demand from more exposed ones. Our cross-border
analysis suggests that the ability of Spain’s trading partners to attenuate the policy-driven import
demand shock depended significantly on their domestic financial systems. Exporters in financially
developed countries could extend trade credit and absorb the shock, whereas those in less developed
financial systems faced stronger frictions—especially when trade costs to Spain are high. Reallocation
to alternative markets was also constrained: while homogeneous products were redirected to other
destinations, heterogeneous products faced significant declines in total exports.

Taken together, these findings demonstrate that the cross-border consequences of banking regu-
lation are not confined to international capital flows or multinational bank networks. Rather, they
also propagate through international trade linkages, with distributional effects shaped by financial
development, trade costs, and product differentiation.

The evidence presented in this paper carries important policy implications. Domestic policy-
makers should account for externalities beyond their borders when designing prudential policies.
International coordination on financial regulation may therefore be critical, not only to safeguard

financial stability, but also to minimize unintended disruptions to global trade.

BANCO DE ESPANA 39 DOCUMENTO DE TRABAJO N.° 2538



References

Abowd, John M., Francis Kramarz and David N. Margolis. (1999). “High Wage Workers and High Wage
Firms”. Econometrica, 67(2), pp. 251-333. https://doi.org/10.1111/1468-0262.00020

Adelino, Manuel, Miguel A. Ferreira, Mariassunta Giannetti and Pedro Pires. (2022). “Trade Credit and the
Transmission of Unconventional Monetary Policy”. The Review of Financial Studies, 36(2), pp. 775-813.
https://doi.org/10.1093/rfs/hhac040

Ahn, JaeBin, and Miguel Sarmiento. (2019). “Estimating the Direct Impact of Bank Liquidity Shocks
on the Real Economy: Evidence from Letter-of-Credit Import Transactions in Colombia”. Review of
International Economics, 27(5), pp. 1510-1536. https://doi.org/10.1111/roie. 12433

Aiyar, Sushil, Charles W. Calomiris, James Hooley, Yuriy Korniyenko and Tomasz Wieladek. (2014). “The
International Transmission of Bank Capital Requirements: Evidence from the UK”. Journal of Financial
Economics, 113(3), pp. 368-382. https://doi.org/10.1016/j.jfineco.2014.05.003

Alfaro, Laura, and Davin Chor. (2023). “Global Supply Chains: The Looming ‘Great Reallocation™.
Working Paper, 31661, National Bureau of Economic Research. https://doi.org/10.3386/w31661

Alfaro, Laura, Manuel Garcia-Santana and Enrique Moral-Benito. (2021). “On the direct and indirect
real effects of credit supply shocks”. Journal of Financial Economics, 139(3), pp. 895-921. https://doi.
org/10.1016/j.jfineco.2020.09.004

Almeida, Heitor, Daniel R. Carvalho and Yongseok Kim. (2025). “How Do Financing Frictions Shape Export
Activity? The Firm Balance-Sheet Channel”. Working paper. https://doi.org/10.2139/ssrn.5041784

Almunia, Miguel, Pol Antras, David Lopez-Rodriguez and Eduardo Morales. (2021). “Venting Out: Exports
during a Domestic Slump”. American Economic Review, 111(11), pp. 3611-3662. hitps://doi.org/10.1257/
aer.20181853

Amiti, Mary, and David E. Weinstein. (2011). “Exports and Financial Shocks”. Quarterly Journal of Economics,
126(4), pp. 1841-1877. https://doi.org/10.1093/qje/qjr033

Antras, Pol, and C. Fritz Foley. (2015). “Poultry in motion: A study of international trade finance practices”.
Journal of Political Economy, 123(4), pp. 853-901. https://doi.org/10.1086/681592

Auer, Raphael A., Andrei A. Levchenko and Philip Saure. (2019). “International Inflation Spillovers through
Input Linkages”. The Review of Economics and Statistics, 101(3), pp. 507-521. https://doi.org/10.1162/
rest_a_ 00781

Autor, David H., David Dorn and Gordon H. Hanson. (2013). “The China Syndrome: Local Labor Market
Effects of Import Competition in the United States”. American Economic Review, 103(6), pp. 2121-2168.
https://doi.org/10.1257/aer.103.6.2121

Bahaj, Saleem, and Frédéric Malherbe. (2024). “The Cross-Border Effects of Bank Capital Regulation”.
Journal of Financial Economics, 160. https://doi.org/10.1016/}.jfineco.2024.103912

Basel Committee on Banking Supervision. (2011). “Basel III: A Global Regulatory Framework for More
Resilient Banks and Banking Systems”. Tech. rep., Bank for International Settlements. https://www bis.
org/publ/bcbs189.htm

Baskaya, Yusuf Soner, Mahir Binici and Turalay Keng. (2017). “International Banking and Cross-Border
Effects of Regulation: Lessons from Turkey”. International Journal of Central Banking, 13(1), pp. 317-373.
https://www. ijcb.org/journal/ijcb17qlal4.htm

BANCO DE ESPANA 40 DOCUMENTO DE TRABAJO N.° 2538


https://doi.org/10.1111/1468-0262.00020
https://doi.org/10.1093/rfs/hhac040
https://doi.org/10.1111/roie.12433
https://doi.org/10.1016/j.jfineco.2014.05.003
https://doi.org/10.3386/w31661
https://doi.org/10.1016/j.jfineco.2020.09.004
https://doi.org/10.1016/j.jfineco.2020.09.004
https://doi.org/10.2139/ssrn.5041784
https://doi.org/10.1257/aer.20181853
https://doi.org/10.1257/aer.20181853
https://doi.org/10.1093/qje/qjr033
https://doi.org/10.1086/681592
https://doi.org/10.1162/rest_a_00781
https://doi.org/10.1162/rest_a_00781
https://doi.org/10.1257/aer.103.6.2121
https://doi.org/10.1016/j.jfineco.2024.103912
https://www.bis.org/publ/bcbs189.htm
https://www.bis.org/publ/bcbs189.htm
https://www.ijcb.org/journal/ijcb17q1a14.htm

Beaumont, Paul, and Clemence Lenoir. (2025). “Customer Capital in Times of Crisis”. Working paper.
https://doi.org/10.2139/ssrn.4371917

Beaumont, Paul, Adrien Matray and Chenzi Xu. (2025). “Entry, Exit, and Aggregation in Trade Data:
A New Estimator”. Working paper.

Beck, Thorsten. (2002). “Financial development and international trade: Is there a link?”. Journal of
International Economics, 57(1), pp. 107-131. https://doi.org/10.1016/50022-1996(01)00131-3

Beck, Thorsten. (2003). “Financial dependence and international trade”. Review of International Economics,
11(2), pp. 296-316. https://doi.org/10.1111/1467-9396.00384

Benguria, Felipe, and Felipe Saffie. (2024). “Escaping the trade war: Finance and relational supply chains
in the adjustment to trade policy shocks”. Journal of International Economics, 152, p. 103987. https://doi.
org/10.1016/j.jinteco.2024.103987

Boehm, Christoph E., Aaron Flaaen and Nitya Pandalai-Nayar. (2019). “Input Linkages and the
Transmission of Shocks: Firm-Level Evidence from the 2011 Tohoku Earthquake”. The Review of
Economics and Statistics, 101(1), pp. 60-75. https://doi.org/10.1162/rest_a_00750

Bolton, Patrick, Xavier Freixas, Leonardo Gambacorta and Paolo Emilio Mistrulli. (2016). “Relationship
and Transaction Lending in a Crisis”. The Review of Financial Studies, 29(10), pp. 2643-2676. https://doi.
org/10.1093/rfs/hhw041

Bolton, Patrick, and Martin Oehmke. (2018). “Bank Resolution and the Structure of Global Banks”. The
Review of Financial Studies, 32(6), pp. 2384-2421. https://doi.org/10.1093/rfs/hhy123

Bonaccorsi di Patti, Emilia, and Enrico Sette. (2016). “Did the securitization market freeze affect bank
lending during the financial crisis? Evidence from a credit register”. Journal of Financial Intermediation,
25, pp. 54-76. https://doi.org/10.1016/}.jti.2015.06.002

Borchert, Lea, Ralph de Haas, Karolin Kirschenmann and Alison Schultz. (2023). “Broken Relationships:
De-Risking by Correspondent Banks and International Trade”. Working Paper, 285, European Bank
for Reconstruction & Development. https://doi.org/10.2139/ssrn.4658618

Bottero, Margherita, Simone Lenzu and Filippo Mezzanotti. (2020). “Sovereign debt exposure and the bank
lending channel: Impact on credit supply and the real economy”. Journal of International Economics, 126,
p. 103328. https://doi.org/10.1016/j.jinteco.2020.103328

Brauning, Falk, and Victoria Ivashina. (2020). “Monetary Policy and Global Banking”. The Journal of Finance,
75(6), pp. 3055-3095. https://doi.org/10.1111/j0fi.12959

Brauning, Falk, and Viacheslav Sheremirov. (2023). “The Transmission Mechanisms of International
Business Cycles: International Trade and the Foreign Effects of US Monetary Policy”. IMF Econonomic
Review, 71, pp. 300-325. https://doi.org/10.1057/s41308-022-00179-3

Bruno, Valentina, and Hyun Song Shin. (2014). “Cross-border banking and global liquidity”. The Review of
Economic Studies, 82(2), pp. 535-564. https://doi.org/10.1093/restud/rdu042

Buch, Claudia M., Matthieu Bussiere, Linda Goldberg and Robert Hills. (2019). “The international
transmission of monetary policy”. Journal of International Money and Finance, 91, pp. 29-48. https://doi.
org/10.1016/j.jimonfin.2018.08.005

Buch, Clemens M., and Linda Goldberg. (2017). “Cross-Border Prudential Policy Spillovers: How Much?
How Important? Evidence from the International Banking Research Network”. International Journal of
Central Banking, 13(S1), pp. 505-558. https://www.ijcb.org/journal/ijcb17qlal.pdf

BANCO DE ESPANA 41 DOCUMENTO DE TRABAJO N.° 2538


https://doi.org/10.2139/ssrn.4371917
https://doi.org/10.1016/S0022-1996(01)00131-3
https://doi.org/10.1111/1467-9396.00384
https://doi.org/10.1016/j.jinteco.2024.103987
https://doi.org/10.1016/j.jinteco.2024.103987
https://doi.org/10.1162/rest_a_00750
https://doi.org/10.1093/rfs/hhw041
https://doi.org/10.1093/rfs/hhw041
https://doi.org/10.1093/rfs/hhy123
https://doi.org/10.1016/j.jfi.2015.06.002
https://doi.org/10.2139/ssrn.4658618
https://doi.org/10.1016/j.jinteco.2020.103328
https://doi.org/10.1111/jofi.12959
https://doi.org/10.1057/s41308-022-00179-3
https://doi.org/10.1093/restud/rdu042
https://doi.org/10.1016/j.jimonfin.2018.08.005
https://doi.org/10.1016/j.jimonfin.2018.08.005
https://www.ijcb.org/journal/ijcb17q1a1.pdf

Burstein, Ariel, Christopher Kurz and Linda Tesar. (2008). “Trade, production sharing, and the
international transmission of business cycles”. Journal of Monetary Economics, 55(4), pp. 775-795. https://
doi.org/10.1016/j.jmoneco.2008.03.004

Carvalho, Vasco M., Makoto Nirei, Yukiko U. Saito and Alireza Tahbaz-Salehi. (2020). “Supply Chain
Disruptions: Evidence from the Great East Japan Earthquake”. The Quarterly Journal of Economics,
136(2), pp. 1255-1321. https://doi.org/10.1093/qje/qjaa044

Cetorelli, Nicola, and Linda S. Goldberg. (2012). “Banking globalization and monetary transmission”. The
Journal of Finance, 67(5), pp. 1811-1843. https://doi.org/10.1111/].1540-6261.2012.01773.x

Chan, Jackie M. L., and Kalina Manova. (2015). “Financial development and the choice of trade partners”.
Journal of Development Economics, 116, pp. 122-145. https://doi.org/10.1016/j.jdeveco.2015.04.002

Chor, Davin, and Kalina Manova. (2012). “Off the cliff and back? Credit conditions and international
trade during the global financial crisis”. Journal of International Economics, 87(1), pp. 117-133. https://doi.
org/10.1016/j.jinteco.2011.04.001

Costello, Anna M. (2020). “Credit market disruptions and liquidity spillover effects in the supply chain”.
Journal of Political Economy, 128(9), pp. 3434-3468. https://doi.org/10.1086/708736

Del Prete, Silvia, and Stefano Federico. (2014). “Trade and finance: Is there more than just ‘trade finance’?
Evidence from matched bank-firm data”. Temi di Discussione, 948, Bank of Italy. https://doi.org/10.2139/
ssrn.2419418

Demir, Banu, Tomasz K. Michalski and Evren Ors. (2017). “Risk-based capital requirements for banks and
international trade”. The Review of Financial Studies, 30(11), pp. 3970-4002. https://doi.org/10.1093/rfs/
hhx062

Di Giovanni, Julian, and Galina Hale. (2022). “Stock Market Spillovers via the Global Production Network:
Transmission of U.S. Monetary Policy”. The Journal of Finance, 77(6), pp. 3373-3421. https://doi.
org/10.1111/jofi.13181

Ding, Xiang. (2024). “Industry Linkages from Joint Production”. CEPR Working Paper, 056. https://cepr.
org/system/files/publication-files/WP056.pdf

Dogan, A., and I. Hjortso. (2024). “The Role of Finance for Export Dynamics: Evidence from the UK”.
CEPR Working Paper, 19027. https://cepr.org/publications/dp19027

Fonseca, Julia, and Adrien Matray. (2024). “Financial inclusion, economic development, and inequality:
Evidence from Brazil”. Journal of Financial Economics, 156, p. 103854. https://doi.org/10.1016/).
jfineco.2024.103854

Gaulier, Guillaume, and Soledad Zignago. (2010). “BACI: International Trade Database at the Product-
Level. The 1994-2007 Version”. Working Papers, 2010-23, CEPII research center. https://ideas.repec.
org/p/cii/cepidt/2010-23.html

Gopinath, Gita, Pierre-Olivier Gourinchas, Andrea F. Presbitero and Petia Topalova. (2025). “Changing
global linkages: A new Cold War?”. Journal of International Economics, 153, p. 104042. https://doi.
org/10.1016/j.jinteco.2024.104042

Gropp, Reint, Thomas Mosk, Steven Ongena and Carlo Wix. (2019). “Banks response to higher capital
requirements: Evidence from a quasi-natural experiment”. The Review of Financial Studies, 32(1),
pPp- 266-299. https://doi.org/10.1093/rfs/hhy052

BANCO DE ESPANA 42 DOCUMENTO DE TRABAJO N.° 2538


https://doi.org/10.1016/j.jmoneco.2008.03.004
https://doi.org/10.1016/j.jmoneco.2008.03.004
https://doi.org/10.1093/qje/qjaa044
https://doi.org/10.1111/j.1540-6261.2012.01773.x
https://doi.org/10.1016/j.jdeveco.2015.04.002
https://doi.org/10.1016/j.jinteco.2011.04.001
https://doi.org/10.1016/j.jinteco.2011.04.001
https://doi.org/10.1086/708736
https://doi.org/10.2139/ssrn.2419418
https://doi.org/10.2139/ssrn.2419418
https://doi.org/10.1093/rfs/hhx062
https://doi.org/10.1093/rfs/hhx062
https://doi.org/10.1111/jofi.13181
https://doi.org/10.1111/jofi.13181
https://cepr.org/system/files/publication-files/WP056.pdf
https://cepr.org/system/files/publication-files/WP056.pdf
https://cepr.org/publications/dp19027
https://doi.org/10.1016/j.jfineco.2024.103854
https://doi.org/10.1016/j.jfineco.2024.103854
https://ideas.repec.org/p/cii/cepidt/2010-23.html
https://ideas.repec.org/p/cii/cepidt/2010-23.html
https://doi.org/10.1016/j.jinteco.2024.104042
https://doi.org/10.1016/j.jinteco.2024.104042
https://doi.org/10.1093/rfs/hhy052

Gutiérrez, Eduardo, and Enrique Moral-Benito. (2024). “Trade and credit: Revisiting the evidence”. Review
of International Economics, 32(3), pp. 1149-1173. https://doi.org/10.1111/roie. 12719

Hale, Galina, Tumer Kapan and Camelia Minoiu. (2019). “Shock Transmission Through Cross-Border
Bank Lending: Credit and Real Effects”. The Review of Financial Studies, 33(10), pp. 4839-4882. https://
doi.org/10.1093/rfs/hhz147

Hanson, Samuel G., Anil K. Kashyap and Jeremy C. Stein. (2011). “A macroprudential approach to financial
regulation”. The Journal of Economic Perspectives, 25(1), pp. 3-28. http://www jstor.org/stable/23049436

Huremovic, Kenan, Gabriel Jiménez, Enrique Moral-Benito, José-Luis Peydré and Fernando Vega-
Redondo. (2025). “Production and Financial Networks in Interplay”. Working paper. https://doi.
org/10.2139/ssrn.4657236

Jiao, Yang, Zhikuo Liu, Zhiwei Tian and Xiaxin Wang. (2024). “The Impacts of the U.S. Trade War on
Chinese Exporters”. The Review of Economics and Statistics, 106(6), pp. 1576-1587. hitps://doi.org/10.1162/
rest_a_01229

Jiménez, Gabriel, Atif Mian, José-Luis Peydré6 and Jestis Saurina. (2020). “The real effects of the bank lending
channel”. Journal of Monetary Economics, 115, pp. 162-179. https://doi.org/10.1016/j.jmoneco.2019.06.002

Jiménez, Gabriel, Steven Ongena, José-Luis Peydrd and Jestis Saurina. (2017). “Macroprudential
Policy, Countercyclical Bank Capital Buffers, and Credit Supply: Evidence from the Spanish
Dynamic Provisioning Experiments”. Journal of Political Economy, 125(6), pp. 2126-2177. https://doi.
org/10.1086/694289

Kapan, Tumer, and Camelia Minoiu. (2018). “Balance sheet strength and bank lending: Evidence from
the global financial crisis”. Journal of Banking and Finance, 92, pp. 35-50. https://doi.org/10.1016/].
jbankfin.2018.04.011

Khwaja, Asim Jjaz, and Atif Mian. (2008). “Tracing the Impact of Bank Liquidity Shocks: Evidence from an
Emerging Market”. American Economic Review, 98(4), pp. 1413-1442. https://doi.org/10.1257/aer.98.4.1413

Manova, Kalina. (2013). “Credit constraints, heterogeneous firms, and international trade”. Review of
Economic Studies, 80(2), pp. 711-744. https://doi.org/10.1093/restud/rds036

Matray, Adrien, Karsten Miiller, Chenzi Xu and Poorya Kabir. (2024). “EXIM’s Exit: The Real Effects of
Trade Financing by Export Credit Agencies”. Working Paper, 32019, NBER. https://doi.org/10.3386/
w32019

Morais, Bernardo, José-Luis Peydro, Jessica Roldan-Pena and Claudia Ruiz-Ortega. (2019). “The
International Bank Lending Channel of Monetary Policy Rates and QE: Credit Supply, Reachfor-Yield,
and Real Effects”. The Journal of Finance, 74(1), pp. 55-90. https://doi.org/10.1111/jofi. 12735

Moreira, Pedro Dias, and Joao Monteiro. (2023). “The Impact of a Higher Cost of Credit on Exporters:
Evidence from a Change in Banking Regulation”. Working Papers, 202320, Banco de Portugal,
Economics and Research Department. https://ideas.repec.org/p/ptu/wpaper/w202320.html

Niepmann, Friederike, and Tim Schmidt-Eisenlohr. (2017). “International trade, risk and the role of banks”.
Journal of International Economics, 107(C), pp. 111-126. https://doi.org/10.1016/j.jinteco.2017.03.007

Paravisini, Daniel, Veronica Rappoport and Philipp Schnabl. (2023). “Specialization in Bank Lending:
Evidence from Exporting Firms”. The Journal of Finance, 78(4), pp. 2049-2085. https://doi.org/10.1111/
jofi.13254

BANCO DE ESPANA 43 DOCUMENTO DE TRABAJO N.° 2538


https://doi.org/10.1111/roie.12719
https://doi.org/10.1093/rfs/hhz147
https://doi.org/10.1093/rfs/hhz147
http://www.jstor.org/stable/23049436
https://doi.org/10.2139/ssrn.4657236
https://doi.org/10.2139/ssrn.4657236
https://doi.org/10.1162/rest_a_01229
https://doi.org/10.1162/rest_a_01229
https://doi.org/10.1016/j.jmoneco.2019.06.002
https://doi.org/10.1086/694289
https://doi.org/10.1086/694289
https://doi.org/10.1016/j.jbankfin.2018.04.011
https://doi.org/10.1016/j.jbankfin.2018.04.011
https://doi.org/10.1257/aer.98.4.1413
https://doi.org/10.1093/restud/rds036
https://doi.org/10.3386/w32019
https://doi.org/10.3386/w32019
https://doi.org/10.1111/jofi.12735
https://ideas.repec.org/p/ptu/wpaper/w202320.html
https://doi.org/10.1016/j.jinteco.2017.03.007
https://doi.org/10.1111/jofi.13254
https://doi.org/10.1111/jofi.13254

Paravisini, Daniel, Veronica Rappoport, Philipp Schnabl and Daniel Wolfenzon. (2014). “Dissecting the
Effect of Credit Supply on Trade: Evidence from Matched Credit-Export Data”. The Review of Economic
Studies, 82(1), pp. 333-359. https://doi.org/10.1093/restud/rdu028

Prades, Elvira, and Carolina Villegas-Sanchez. (2022). “Made in Spain: Import Switching and Productivity”.
Mimeo.

Richmond, Robert J. (2019). “Trade Network Centrality and Currency Risk Premia”. The Journal of Finance,
74(3), pp. 1315-1361. https://doi.org/10.1111/jofi.12755

Romero, Damian. (2025). “Domestic linkages and the transmission of commodity price shocks”. Journal of
International Economics, 153, p. 104041. https://doi.org/10.1016/].jinteco.2024.104041

Schmidt-Eisenlohr, Tim. (2013). “Towards a theory of trade finance”. Journal of International Economics,
91(1), pp. 96-112. https://doi.org/10.1016/j.jinteco.2013.04.005

Tripathy, Jagdish. (2020). “Cross-border effects of regulatory spillovers: Evidence from Mexico”. Journal of
International Economics, 126, p. 103350. https://doi.org/10.1016/].jinteco.2020.103350

Xu, Chenzi. (2022). “Reshaping Global Trade: The Immediate and Long-Run Effects of Bank Failures”. The
Quarterly Journal of Economics, 137(4), pp. 2107-2161. https://doi.org/10.1093/qje/qjac016

BANCO DE ESPANA 44 DOCUMENTO DE TRABAJO N.° 2538


https://doi.org/10.1093/restud/rdu028
https://doi.org/10.1111/jofi.12755
https://doi.org/10.1016/j.jinteco.2024.104041
https://doi.org/10.1016/j.jinteco.2013.04.005
https://doi.org/10.1016/j.jinteco.2020.103350
https://doi.org/10.1093/qje/qjac016

Figures and tables

Regulatory Shock
(Spanish Banks)

v

Bank Lending Channel
¢ Lending contraction
¢ Firm's total debt: substitution across banks?

v

Spanish Firms' Trade Flows
i Firm-level trade flows (exports & imports)
< Aggregate trade flows: reallocation across Spanish firms?

v
[Spanish Trade Partners' ResponseJ

1. Attenuation

High Financial Development
— Easier to extend trade credit

(lower cross-border effects)

Low Financial Development
- Harder to extend trade credit

(distance, language barriers)

High Trade Costs
- Less ability to extend trade credit

2. Reallocation

e ~

e ~.
2 SN

Homogeneous Goods Differentiated Goods
(

— Easy reallocation — Costly customization
lower cross-border effects) (stronger cross-border effects)

Legend:
-- Dashed arrows: hypothesized/tested effects

Figure 1: Channels of Cross-Border Spillovers of Bank Regulation
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Table 1: Summary statistics

Obs. Mean sd p25 p50 p75
Panel A: Bank-firm credit data
Log of Credit 1,288,007 5.65 1.65 4.61 5.64 6.65
Long-term credit ratio 1,288,007 54.33 41.08 6.07 59.32 100.00
Collateralization rate 1,288,007 13.40 30.25 0.00 0.00 0.00
NPL ratio 1,288,007 8.07 26.87 0.00 0.00 0.00
Credit share 1,288,007  23.30 22.83 6.34 15.29 32.85
Termination dummy 137,800 0.18 0.38 0.00 0.00 0.00
Panel B: Firm data
Log of Total Bank Credit 316,925 7.17 1.60 6.12 7.09 8.13
Panel C: Bank data
Exposure 83 36.76 16.71 25.70 34.95 47.36
Size 83 14.69 2.38 12.84 14.13 16.63
Capital ratio 83 9.56 6.46 6.66 8.04 10.31
Liquidity ratio 83 5.70 5.73 1.83 3.49 8.12
ROA 83 0.08 1.07 0.11 0.27 0.45
NPL ratio 83 5.39 4.26 2.75 4.84 6.61
Rural bank dummy 83 0.47 0.50 0.00 0.00 1.00
% Lending to X or M 83 34.66 21.11 18.57 34.18 48.59
Local Govt. Credit/Assets 83 2.67 6.20 0.32 1.50 3.08
Panel D: Balance of Payments data
Exports, mid-point growth 649,050 -0.89 1.30 -2.00 -2.00 0.39
Imports, mid-point growth 558,540 -0.84 1.28 -2.00 -1.93 0.39
Exports, Entry dummy 274,933 0.35 0.48 0.00 0.00 1.00
Imports, Entry dummy 214,098 0.35 0.48 0.00 0.00 1.00
Exports, Exit dummy 229,050 0.36 0.48 0.00 0.00 1.00
Imports, Exit dummy 221,390 0.33 0.47 0.00 0.00 1.00
Panel E: BACI data
Imports, mid-point growth 3,141,210 -0.54 1.07 -1.90 -0.28 0.23
Exports, mid-point growth 24,945 -0.07 0.40 -0.17 -0.00 0.11

In Panel A, bank-firm controls are computed using end of 2011 credit information. In Panel C, bank variables are
calculated using supervisory financial statements at the end of 2011. All variables are defined in Appendix B.
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Figure 2: Bank Exposure: Kernel Density Estimate
This figure plots the kernel density of bank exposure defined by the ratio of construction and real estate lending over

total corporate loans as of December 2011.
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Figure 3: Bank Covariate Balance

This figure shows coefficient estimates along with 95% confidence intervals (darker bars) and 99% confidence intervals
(lighter bars) for the impact of a one standard deviation increase in bank exposure across different variables. All
variables are standardized to have zero mean and a standard deviation of one. “Unconditional” estimates compare
banks with different levels of exposure without conditioning on any fixed effects. “Conditional” estimates compare
banks within the same size quartile (measured by total assets) and the same trade exposure quartile (measured by
the share of loans to exporters and importers, excluding real estate and construction loans). Rural is an indicator
variable equal to one for rural savings banks, and NPL represents non-performing loans, defined as outstanding debt
with a repayment delay of more than 90 days.
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Table 2: Impact of Provisioning Shift on Lending to Importing and Exporting Firms,
Bank-Firm Level Analysis

Panel A: Intensive Margin
Dep. Variable: Log(Credit) M X
(1) (2) (3) (4)
Ezposure x Policy -0.025**  -0.031**  -0.025*%* -0.031**
(0.011) (0.013) (0.011) (0.012)
Controlsxtime No Yes No Yes
Firm-time FE Yes Yes Yes Yes
Bank-firm FE Yes Yes Yes Yes
Obs. 962,963 962,963 973,386 973,386
R? 0.97 0.97 0.97 0.97
Panel B: Extensive Margin
Dep. Variable: Termination M X
(1) (2) (3) (4)
Exposure x Policy 0.016* 0.019* 0.014* 0.015
(0.008) (0.010) (0.008) (0.010)
Controls No Yes No Yes
Firm FE Yes Yes Yes Yes
Obs. 102,788 102,788 103,957 103,957
R? 0.52 0.56 0.51 0.56

This table presents regression results on lending from bank b to firm f at the intensive margin (Panel A) and the
extensive margin (Panel B). In Panel A, the dependent variable is the logarithm of credit granted by bank b to firm
f in quarter ¢. In Panel B, conditional on the existence of the lending relationship at the end of 2011, the dependent
variable is a dummy variable that takes the value of one if the lending relationship was terminated in the aftermath
of the policy and zero otherwise. Columns (1) and (2) correspond to the sample of importers, whereas columns (3)
and (4), exporters. FExposure is computed as the ratio of construction and real estate lending to total corporate
sector lending by bank b as of the end of 2011. Controls are measured as of the end of 2011 and include bank-firm
characteristics (the collateralization rate, the ratio of long-term lending, the share of firm f’s NPLs with the bank,
and the share of lending coming from bank b out of firm f’s total bank lending) and bank characteristics (dummies
for quartiles of size, measured by total assets, and quartiles of exposure to exporter/importer companies, measured
as the lending share to exporters and importers relative to total corporate sector lending). All variables are defined
in Appendix B. We exclude importing and exporting firms in the construction or real estate sectors. Standard errors
are double clustered at the bank and firm levels and reported in parentheses. * x % p < 0.01, %% p < 0.05, * p < 0.10.
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Figure 4: Impact on Lending to Importing and Exporting Firms at the Intensive Margin

This figure plots the event study associated with specification (1), where we replace Policy with quarter dummies.
Panel (a) includes importers, while panel (b) consider exporters. The dependent variable is the logarithm of credit.
We drop importing and exporting firms in construction or real estate sectors. Each dot represents the estimated
coefficient of the interaction of bank exposure and a quarter dummy. We normalize the coefficient of 2011Q4 to zero.
The dashed lines indicate the 2.5%-97.5% confidence interval, with standard errors double clustered at the bank and
firm levels.
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Table 3: Impact of Provisioning Shift on Total Bank Debt to Importing and Exporting Firms,
Firm Level Analysis

Dep. Variable: Log(Credit) M X
(1) (2) (3) (4)

Exposure x Policy -0.019***  -0.028*** _-0.012**  -0.016**

(0.006) (0.007) (0.005) (0.007)
Controlsxtime No Yes No Yes
Firm FE Yes Yes Yes Yes
Time FE Yes No Yes No
Qg No Yes No Yes
Obs. 228,786 228,786 230,099 230,099
R? 0.98 0.98 0.98 0.98

This table presents firm-level regression results for firms’ total bank debt, estimated using equation (2). Columns
(1) and (2) correspond to the sample of importers, whereas columns (3) and (4), exporters. The dependent variable
is the logarithm of firm f’s total bank debt. Fxposure is calculated as the weighted average of the exposure of
banks lending to firm f, using outstanding credit at the end of 2011 as weights. To account for credit demand,
regressions in columns (2) and (4) include estimated firm-quarter fixed effects obtained from specification (1), while
regressions in columns (1) and (3) include quarter fixed effects instead. Controls are the weighted average of bank-
firm characteristics (collateralization rate, ratio of long-term lending, share of firm f’s NPLs with the bank) and
bank characteristics (quartiles of size and exposure to exporter/importer companies), measured as of the end of 2011
and weighted by banks’ lending to firm f as of 2011. Additionally, we include industry and province indicators as
control variables. All variables are defined in Appendix B. Importing and exporting firms in the construction or real
estate sectors are excluded. Standard errors are double-clustered at the main bank and firm levels and are reported
in parentheses.

* %% p < 0.01, *x p < 0.05, * p < 0.10.
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Figure 5: Impact on Total Bank Debt to Importing and Exporting Firms

This figure plots the event study associated with specification (2), where Policy is replaced with quarter dummies.
Panel (a) includes importers, while panel (b) consider exporters. The dependent variable is the logarithm of firms’
total bank credit. To account for credit demand, all regressions include the estimated firm-quarter fixed effects
obtained from our bank-firm specification in (1). Importers and exporters in the construction or real estate sectors
are excluded. Each dot represents the estimated coefficient of the interaction between a quarter dummy and the
firm-level exposure, which is computed as the weighted average of the exposure of banks lending to firm f, using the
outstanding credit at the end of 2011 as weights. The coefficient for 2011Q4 is normalized to zero. The dashed lines
indicate the 2.5%-97.5% confidence interval, with standard errors double-clustered at the main bank level and firm
level.
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Table 4: Impact of Provisioning Shift on Firms’ International Trade Flows

Mid-point growth Entry Dummy Exit Dummy
M X M X M X
(1) (2) (3) (4) (5) (6)
Exposure x Policy -0.036*** -0.020**  -0.007**  0.000 0.014*%**  0.009**
(0.011) (0.009) (0.003) (0.003) (0.004) (0.004)
Product-Country-Year FE Yes Yes Yes Yes Yes Yes
Province-Industry-Year FE Yes Yes Yes Yes Yes Yes
Product-Country-Firm FE Yes Yes No No No No
Firm FE No No Yes Yes Yes Yes
Obs. 558,540 649,000 214,098 274,933 221,390 229,050
R? 0.17 0.17 0.18 0.16 0.23 0.25

This table presents the regression estimates on firm’s trade flows at the product-country-year level. In columns 1 and
2, we compute the mid-point growth rate between firm f’s imports (exports) of product g to (from) country ¢ and
the 5-year average of firm f’s imports (exports) of the same product from (to) that country, and regress it on the
firm’s exposure and a set of fixed effects. In columns 3 and 4, we employ a binary indicator that, conditional on not
participating in the market the previous year, takes the value of one if the firm enters the market. In columns 5 and
6, we use a binary indicator that takes the value of one if the firm exits the market, conditional on participating in
the same market the previous year. Ezposure is computed as the average exposure of banks lending to firm f, with
weights based on the outstanding credit as of the end of 2011. Policy is a dummy variable that takes the value of
one after the provisioning increase. The fixed effects included in each regression are noted in the lower part of the
table. All variables are defined in Appendix B. Importers and exporters in the construction or real estate sectors are
excluded. Standard errors are double-clustered at the main bank and firm levels and are reported in parentheses.

%% p < 0.01, *x p < 0.05, * p < 0.10.
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Figure 6: Impact of Provisioning Shift on Imports and Exports at the Intensive Margin

This figure plots coefficient estimates from a modified version of the specification in (4). For each year, the coefficient
corresponds to the interaction of Ezposure with a year dummy. Each coefficient measures the impact of a one
standard deviation increase in firm f’s exposure to the policy on its imports (or exports) growth of good g from
(or to) country c, relative to the year before the policy implementation (2011). Panel A presents the estimates for
importers, whereas Panel B presents the estimates for exporters. Importers and exporters in the construction or
real estate sectors are excluded. The dashed lines indicate the 2.5%-97.5% confidence interval, with standard errors
double clustered at the main bank and firm levels.
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Table 5: Reliance on Trade Credit and Policy Impact on Trade Flows

Importers
(1) (2) (3)
Exposure x Policy -0.036*** -0.033*** -0.032**
(0.011)  (0.011)  (0.013)
Ezxposure x Policy x Supplier Credit 0.020**
(0.008)
Product-Country-Year FE Yes Yes Yes
Province-Industry-Year FE Yes Yes Yes
Product-Country-Firm FE Yes Yes Yes
Imports/Purchases Bins-Year FE No No Yes
Obs. 558,540 519,335 519,265
R? 0.17 0.17 0.18

This table presents the heterogeneous effects of the provisioning shift on trade outcomes based on firms’ reliance on
trade credit, specifically, importer-received credit in Column (3). Supplier Credit is defined as the average share of
supplier credit, received by importers, in total financing (supplier credit plus bank debt) over the same period. This
measure is standardized to have mean zero and standard deviation one. Column (1) replicate the main specification
from Table 4 using the full sample. Column (2) restricts the sample to firms for which trade credit data are available.
Lower-order interaction terms corresponding to the triple interactions are included in the regressions but not reported.
Column (3) additionally includes fixed effects at the year-imports share bins level. Bins are constructed using quintiles
of the firm’s average imports-to-purchases ratio over 2010-2011. The dependent variable is the mid-point growth rate
of firm f’s imports of product g relative to the 5-year average of firm f’s imports of the same product. Exposure is
computed as the weighted average of the exposure of banks lending to firm f, using outstanding credit as of the end of
2011 as weights. Policy takes a value of one for 2012 and 2013 and zero otherwise. The fixed effects included in each
regression are specified in the lower part of the table. Importers operating in the construction or real estate sectors
are excluded. Standard errors are double-clustered at the main bank and firm levels and are reported in parentheses.
* %% p < 0.01, *x p < 0.05, x p < 0.10.
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Figure 7: Market Exposure: Kernel Density Estimate

This figure plots the kernel density of the standardized product-origin treatment, as defined in Equation 5.
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Table 6: Impact of Provisioning Shift on Exports to Spain Relative to Other Destinations,
Triple Difference-in-Differences Specification

Mid-point growth

All Comparable  All dest.
destinations destinations Excl. GIIP
exporters

(1) (2) 3) 4) (5)

Ezxposureg, x 1[d = Spain] x Post; -0.032**  -0.027**  -0.021*  -0.022* -0.023*
(0.013) (0.013) (0.012) (0.013) (0.013)
Observations 1,600,910 1,600,910 1,600,910 144,500 1,394,170
Fixed Effects
Exporter x Importer x Product Yes Yes Yes Yes Yes
Importer x Year Yes Yes Yes Yes Yes
Product x Year No Yes Yes Yes Yes
Exporter x Year No No Yes No Yes

This table presents the regression results for the mid-point growth rate of exports of product g from country o to
country d in year t relative to its five-year average. The analysis is based on a product-level measure of exposure,
interacted with a dummy variable that equals one when Spain is the importing country, and incorporates different
sets of fixed effects, as specified in equation (6). Product exposure is calculated as the weighted average of the
exposures of Spanish banks lending to firms importing product g from country o, following equation (5). The fixed
effects included in each regression are listed in the lower part of the table. Columns (1) to (3) include all importers,
while column (4) focuses on a set of comparable destinations, as those in Autor et al. (2013). Column (5) includes all
importers and excludes GIIP exporters. All variables and comparable countries are defined in Appendix B. Standard
errors shown in parentheses are clustered by product and country of origin.

$ %k x p < 0.01, % p < 0.05, *x p <0.10.
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Figure 8: Event Study for the Average Effect of Product Exposure to Provisioning Shift on
Exports to Spain Relative to Other Destinations

This figure plots coefficient estimates from a modified version of the specification in equation (6), which coincides with
our benchmark specification in column (3) of Table 6. For each year, the coefficient corresponds to the interaction
of the product-level exposure, the year dummy, and an indicator equal to one when Spain is the importing country.
The dashed lines indicate the 2.5%-97.5% confidence interval, with standard errors clustered by product and country
of origin.
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Table 7: Impact of Provisioning Shift on Exports to Spain and Other Destinations

Mid-point growth

Exports to Spain Other Destinations

(1) (2) (3) (4) () (6) (7) (®)

Exposureg, x Post; -0.034**  -0.035%** -0.027** -0.028* -0.003 -0.004 -0.010 -0.010
(0.013) (0.013) (0.014)  (0.015) (0.007) (0.007) (0.007) (0.008)
Observations 11,363 11,363 11,363 9,948 11,363 11,363 11,363 9,948
Fixed Effects
Exporter x Product Yes Yes Yes Yes Yes Yes Yes Yes
Spanish share decile x Year Yes Yes Yes Yes Yes Yes Yes Yes
Product charact. x Year No Yes Yes Yes No Yes Yes Yes
Country charact. x Year No No Yes Yes No No Yes Yes

This table presents regression results for the mid-point growth rate of exports of product g from country o relative
to its five-year average: to Spain (columns 1-3) and to destinations other than Spain (columns 5-7). Columns (4)
and (8) report results excluding GIIP exporters. The analysis is based on a product-level measure of exposure, and
incorporates different sets of fixed effects, as specified in equation (7). Product exposure is calculated as the weighted
average of the exposures of Spanish banks lending to firms importing product g from country o, following equation
(5). The fixed effects included in each regression are listed in the lower part of the table. Product characteristics
include a dummy for high or low heterogeneity: i.e, low, if price dispersion of the product is at the bottom quartile
of the price dispersion distribution. Exporter country characteristics include: distance to Spain indicator (close to
Spain if it belongs to the bottom quartile of the distance-to-Spain distribution), official language (Spanish or not).
Spanish share corresponds to the participation of Spain in total exports of a specific market (originxproduct). All
variables are defined in Appendix B. Standard errors shown in parentheses are clustered by product and country of
origin.

%% p < 0.01, *x p < 0.05, * p < 0.10.
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Figure 9: Event Study for the Average Effect of Product Exposure to Provisioning Shift on
Exports to Spain

This figure plots coefficient estimates from a modified version of the specification in equation (7), which coincides with
our benchmark specification in column (3) of Table 7. For each year, the coefficient corresponds to the interaction of
the product-level exposure and the year dummy. The dashed lines indicate the 2.5%-97.5% confidence interval, with
standard errors clustered by product and country of origin.
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Table 8: Impact of Provisioning Shift on Exports to Spain, by Origin-Country Characteristics

Mid-point growth Exports to Spain

High FD Low Financial Development
All Distance Language Far & Not Spanish
Close Far Spanish ~ Other No Yes

(1) (2) ®3) (4) ©) (6) (7) (®)

Ezxposureg, X Post; 0.005 -0.033*%*  -0.022 -0.036** -0.026 -0.035** -0.023  -0.039**
(0.024) (0.016)  (0.034) (0.018)  (0.055)  (0.017) (0.031)  (0.019)
Observations 2,703 8,271 1,620 6,651 1,040 7,231 2,660 5,611
Fixed Effects
Exporter x Product Yes Yes Yes Yes Yes Yes Yes Yes
Product charact. x Year Yes Yes Yes Yes Yes Yes Yes Yes
Country charact. x Year Yes Yes Yes Yes Yes Yes — —
Spanish share decile x Year Yes Yes Yes Yes Yes Yes Yes Yes

This table presents the regression results for the mid-point growth rate of exports of product g from country o to
Spain, relative to its five-year average. Column (1) reports estimates for exports to Spain from countries with high
financial development, defined as those in the top quartile of the private credit-to-GDP ratio. Columns (2)-(8) report
estimates for countries with low financial development, those at the bottom three quartiles. Column (2) includes
all origins. Columns (3) and (4) correspond to exporters that are geographically close to Spain (bottom quartile
of the distance-to-Spain distribution), or far from Spain, respectively. Columns (5) and (6) report estimates for
exporters from Spanish-speaking and non-Spanish-speaking countries, respectively. Column (7) includes exporters
that are either geographically close to Spain or Spanish-speaking, while Column (8) covers exporters that are both
geographically distant and non-Spanish-speaking. The analysis is based on a product-level measure of exposure, and
incorporates different sets of fixed effects, as specified in equation (7). Product exposure is calculated as the weighted
average of the exposures of Spanish banks lending to firms importing product g from country o, following equation
(5). The fixed effects included in each regression are listed in the lower part of the table. Product characteristics
include a dummy for high or low heterogeneity: i.e, low, if price dispersion of the product is at the bottom quartile
of the price dispersion distribution. Exporter country characteristics include: distance to Spain indicator (close to
Spain or not), official language (Spanish or non Spanish). Spanish share corresponds to the participation of Spain in
total exports of a specific market (originxproduct). All variables are defined in Appendix B. Standard errors shown
in parentheses are clustered by product and country of origin.

%% p < 0.01, *x p < 0.05, * p < 0.10.
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Figure 10: Market Exposure: Kernel Density Estimates by Financial Development of Origin
Country

This figure plots the kernel density of the standardized product-origin treatment, as defined in Equation 5, by the
level of financial development in the origin country, where financially developed countries are defined as those in the

top quartile of the private credit-to-GDP ratio.
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Table 9: Impact of Provisioning Shift on Exports to Destinations other than Spain, by
Origin-Country Characteristics

Mid-point growth Exports to Destinations other than Spain

High FD Low Financial Development
All Distance Language Far & Not Spanish
Close Far Spanish  Other No Yes

(1) (2) 3) 4) ) (6) (7) (8)

Exposureg, x Post; 0.001 -0.008 -0.015 -0.008  -0.034 -0.005 -0.022 -0.004
(0.013)  (0.008) (0.020) (0.009) (0.026) (0.008) (0.015) (0.009)
Observations 2,703 8,271 1,620 6,651 1,040 7,231 2,660 5,611
Fixed Effects
Exporter x Product Yes Yes Yes Yes Yes Yes Yes Yes
Product charact. x Year Yes Yes Yes Yes Yes Yes Yes Yes
Country charact. x Year Yes Yes Yes Yes Yes Yes — —
Spanish share decile x Year Yes Yes Yes Yes Yes Yes Yes Yes

This table presents the regression results for the mid-point growth rate of exports of product g from country o to
destinations other than Spain, relative to its five-year average. Column (1) reports estimates for exports to Spain
from countries with high financial development, defined as those in the top quartile of the private credit-to-GDP
ratio. Columns (2)-(8) report estimates for countries with low financial development, those at the bottom three
quartiles. Column (2) includes all origins. Columns (3) and (4) correspond to exporters that are geographically close
to Spain (bottom quartile of the distance-to-Spain distribution), or far from Spain, respectively. Columns (5) and
(6) report estimates for exporters from Spanish-speaking and non-Spanish-speaking countries, respectively. Column
(7) includes exporters that are either geographically close to Spain or Spanish-speaking, while Column (8) covers
exporters that are both geographically distant and non-Spanish-speaking. The analysis is based on a product-level
measure of exposure, and incorporates different sets of fixed effects, as specified in equation (7). Product exposure
is calculated as the weighted average of the exposures of Spanish banks lending to firms importing product g from
country o, following equation (5). The fixed effects included in each regression are listed in the lower part of the table.
Product characteristics include a dummy for high or low heterogeneity: i.e, low, if price dispersion of the product
is at the bottom quartile of the price dispersion distribution. Exporter country characteristics include: distance to
Spain indicator (close to Spain or not), official language (Spanish or non Spanish). Spanish share corresponds to the
participation of Spain in total exports of a specific market (originxproduct). All variables are defined in Appendix B.
Standard errors shown in parentheses are clustered by product and country of origin.

%% p < 0.01, xx p < 0.05, x p <0.10.
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Figure 11: Market Exposure: Kernel Density Estimates by Distance and Language

The figure plots the kernel density of the standardized product-origin treatment, as in Equation 5. Panel A splits

markets into those geographically close to Spain—defined as the bottom quartile of the distance-to-Spain distribution—
and those farther away. Panel B divides markets into Spanish-speaking and non-Spanish-speaking countries.
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Table 10: Impact of Provisioning Shift on Exports to Spain by Presence of Spanish Banks

Mid-point growth Exports to Spain

High FD Low Financial Development

Far Not Spanish

Without  With  Without With  Without With  Without  With

) 2 ®3) 4) ®) (6) (M) (®)

Exposureg, X Posty 0.004 -0.016  -0.037**  -0.032  -0.039*  -0.037 -0.034* -0.057*
(0.032)  (0.028) (0.018)  (0.032) (0.020) (0.037) (0.018)  (0.032)
Observations 1,788 915 6,571 1,700 5,366 1,285 6,196 1,035
Fixed Effects
Exporter x Product Yes Yes Yes Yes Yes Yes Yes Yes
Product charact. x Year Yes Yes Yes Yes Yes Yes Yes Yes
Country charact. x Year Yes Yes Yes Yes Yes Yes Yes Yes
Spanish share decile x Year Yes Yes Yes Yes Yes Yes Yes Yes

This table presents the regression results for the mid-point growth rate of exports of product g from country o to
Spain, relative to its five-year average. Columns (1)-(2) reports estimates for exports to Spain from countries with
high financial development, defined as those in the top quartile of the private credit-to-GDP ratio. Columns (3)-(8)
report estimates for countries with low financial development, those at the bottom three quartiles. Columns (5)-(6)
report estimates for countries that are geographically distant from Spain (top three quartiles of the distance-to-Spain
distribution), columns (7)-(8) report estimates for countries that are not Spanish speakers. Columns (1), (3), (5),
and (7) report estimates for exporting countries without a Spanish bank presence. Columns (2), (4), (6), and (8)
report estimates for exporting countries where Spanish banks are present. The analysis is based on a product-level
measure of exposure, and incorporates different sets of fixed effects, as specified in equation (7). Product exposure
is calculated as the weighted average of the exposures of Spanish banks lending to firms importing product g from
country o, following equation (5). The fixed effects included in each regression are listed in the lower part of the table.
Product characteristics include a dummy for high or low heterogeneity: i.e, low, if price dispersion of the product
is at the bottom quartile of the price dispersion distribution. Exporter country characteristics include: distance to
Spain indicator (close to Spain or not), official language (Spanish or non Spanish). Spanish share corresponds to the
participation of Spain in total exports of a specific market (originxproduct). All variables are defined in Appendix B.
Standard errors shown in parentheses are clustered by product and country of origin.

* %k p < 0.01, % p < 0.05, * p < 0.10.

BANCO DE ESPANA 65 DOCUMENTO DE TRABAJO N.° 2538



Table 11: Impact of Provisioning Shift on the Total Exports of Spain’s Trade Partners,
Conditional on Spanish Market Share

Mid-point growth rate of Exports

All Product x Origin Pairs Low Spanish Share High Spanish Share
All Spain Rest All Spain Rest All Spain Rest

(1) (2) 3) (4) ) (6) (7) (®) (9)

Agg. Exposurego x Post,  -0.016 -0.034**  0.007  -0.041 -0.082 -0.034 -0.028* -0.045** -0.002
(0.011)  (0.015)  (0.012) (0.075) (0.119) (0.076) (0.015) (0.018)  (0.015)

Observations 11,363 11,363 11,363 8,525 8,525 8,525 2,838 2,838 2,838
Fixed Effects
Exporter x Product Yes Yes Yes Yes Yes Yes Yes Yes Yes
Product charact. x Year Yes Yes Yes Yes Yes Yes Yes Yes Yes
Country charact. x Year Yes Yes Yes Yes Yes Yes Yes Yes Yes

This table reports regression results for the mid-point growth rate of exports of product g from country o, relative to
its five-year average. Columns (1), (4), and (7) present results for total exports to all destinations; columns (2), (5),
and (8) for exports to Spain; and columns (3), (6), and (9) for exports to destinations other than Spain. Columns
(1)-(3) include all markets. Columns (4)-(6) restrict the sample to markets with a low Spanish share, defined as less
than 6 percent of total exports. Columns (7)-(9) restrict the sample to markets with a high Spanish share. The
analysis is based on an aggregate measure of market exposure, and incorporates different sets of fixed effects, as
specified in equation (9). Aggregate market exposure is calculated as the product-level exposure defined in equation
(5) multiplied by Spain’s share of country o’s exports of product g, following equation (8). The fixed effects included
in each regression are listed in the lower part of the table. Product characteristics include a dummy for high or low
heterogeneity: i.e, low, if price dispersion of the product is at the bottom quartile of the price dispersion distribution.
Exporter country characteristics include: distance to Spain indicator (close to Spain if it belongs to the bottom
quartile of the distance-to-Spain distribution), official language (Spanish or non Spanish). All variables are defined
in Appendix B. Standard errors shown in parentheses are clustered by product and country of origin.

* %% p < 0.01, xx p <0.05, * p<0.10.
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Figure 12: Event Study for the Average Effect of Aggregate Exposure to Provisioning Shift on
Total Exports of Spain’s Trade Partners, conditional on high Spanish market share

This figure plots coefficient estimates from a modified version of the specification in equation (9), which coincides with
our benchmark specification in column (7) of Table 11. For each year, the coefficient corresponds to the interaction of
the aggregate market exposure and the year dummy. The dashed lines indicate the 2.5%-97.5% confidence interval,
with standard errors clustered by product and country of origin.

BANCO DE ESPANA 67 DOCUMENTO DE TRABAJO N.° 2538



Table 12: Impact of Provisioning Shift on the Total Exports of Spain’s Trade Partners and
Product Differentiation: Low Financial Development and High Trade Costs Origins

Mid-point growth rate of Exports

High Price Dispersion Low Price Dispersion

All Spain Rest All Spain Rest
(1) (2) (3) (4) (5) (6)

Agg. Exposureg, x Post, -0.088%* -0.160***  -0.026  0.057  -0.291*** (.121**
(0.037)  (0.049)  (0.025) (0.052)  (0.098)  (0.059)

Observations 4,172 4,172 4,172 1,439 1,439 1,439
Fixed Effects
Exporter x Product Yes Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes Yes

This table reports regression results for the mid-point growth rate of exports of product g from country o, relative
to its five-year average. Columns (1) and (4) present results for total exports to all destinations; columns (2) and (5)
for exports to Spain; and columns (3) and (6) for exports to destinations other than Spain. Columns (1)-(3) restrict
the sample to products with high price dispersion, defined as those in the top three quartiles of the distribution.
Columns (4)-(6) restrict the sample to products with low price dispersion (bottom quartile). The analysis is based on
an aggregate measure of market exposure, and incorporates different sets of fixed effects, as specified in equation (9).
Aggregate market exposure is calculated as the product-level exposure defined in equation (5) multiplied by Spain’s
share of country o’s exports of product g, following equation (8). The fixed effects included in each regression are
listed in the lower part of the table. All variables are defined in Appendix B. Standard errors shown in parentheses
are clustered by product and country of origin.

* %% p < 0.01, %x p < 0.05, * p < 0.10.
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Figure 13: Market Exposure: Kernel Density Estimates by Product Characteristics

This figure plots the kernel density of the standardized product-origin treatment, as in Equation 5, for heterogeneous
products—defined as those in the top three quartiles of the distribution of HS6 price dispersion distribution—and

homogeneous products.
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A Additional Tables and Figures

Table A.1: Comparison with Related Literature

Aspect

Paravisini et al.
(2014)

Amado et al. (2025)

Tripathy (2020)

Domestic economy
analyzed

Transmission

channel

Origin of shock
Trade dimension
Scope of outcomes
Reallocation mar-

gin

Contribution

Main Datasets

Peru

Credit supply (to
firms) — exports

Shortage in foreign
funding for domestic
banks (driven by 2008
GFC)

Exporting firms only

Firm-level exports

Not explored

Identifies trade fi-
nance channel of do-
mestic bank shocks

Credit registry +
firm-country-product-
level trade flows

Spain

Credit supply (to firms)
— imports and exports
— foreign exporters

Domestic regulatory
shock (Spain’s provision-
ing rule)

Importing and exporting
firms

Firm-level im-
ports/exports; aggregate
partner exports

Shows limited realloca-
tion within and among
countries

Identifies a real chan-
nel (trade-linkages) of
cross-border spillovers of
domestic bank regulation

Credit registry + firm-
country-product-level
trade flows + BACI

Mexico

Subsidiaries’ credit sup-
ply (to households) —
local macro activity

Foregin regulatory shock
(Spain’s provisioning
rule)

Not explored

Household credit; credit
to the NT sector (bank-
municipality-level)

Not explored

Identifies cross-border
spillovers via subsidiaries
of global banks

bank-municipality level
household and corporate
credit + credit registry
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Table A.2: Effect of Shift in Provisions on Importing and Exporting Firms’ Debt,
Both Exporters and Importers, Exporters only and Importers only

Panel A: Bank-firm level regressions

Dep. Variable: Log(Credit) XNM X-M M-X
(1) (2) (3)
Ezxposure x Policy -0.033**  -0.028**  -0.026**
(0.013) (0.011) (0.012)
Controlsx time Yes Yes Yes
Firm-time FE Yes Yes Yes
Bank-firm FE Yes Yes Yes
Obs. 648,342 325,044 314,621
R? 0.97 0.97 0.97
Panel B: Firm level regressions
Dep. Variable: Log(Credit) XM X-M M-X
(1) (2) (3)
Ezxposure x Policy -0.022**  -0.010*  -0.038***
(0.009) (0.006) (0.005)
Controlsx time Yes Yes Yes
Firm FE Yes Yes Yes
Time FE Yes Yes Yes
Qg Yes Yes Yes
Obs. 141,937 88,059 86,796
R? 0.98 0.98 0.98

This table presents regression results on lending from bank b to firm f (Panel A) and on total firm’s debt (Panel
B). Column (1) corresponds to the sample of firms that are simultaneously exporters and importers, column (2)
corresponds to the sample of exporters that are not importers, whereas column (3) corresponds to the sample of
importers that are not exporters. Exzposure in Panel A is computed as the ratio of construction and real estate
lending to total corporate sector lending by bank b as of the end of 2011. In panel B, it is calculated as the weighted
average of the exposure of banks lending to firm f, using outstanding credit at the end of 2011 as weights. In Panel
A, Controls are measured as of the end of 2011 and include bank-firm characteristics (the collateralization rate, the
ratio of long-term lending, the share of firm f’s NPLs with the bank, and the share of lending coming from bank b
out of firm f’s total bank lending) and bank characteristics (dummies for quartiles of size, measured by total assets,
and quartiles of exposure to exporter/importer companies, measured as the lending share to exporters and importers
relative to total corporate sector lending). In Panel B, Controls are the weighted average of bank-firm characteristics
and bank characteristics, measured as of the end of 2011 and weighted by banks’ lending to firm f as of 2011. All
variables are defined in Appendix B. We exclude importing and exporting firms in the construction or real estate
sectors. Standard errors are double clustered at the bank and firm levels and reported in parentheses. * ** p < 0.01,
*x p < 0.05, x p < 0.10.
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Table A.3: Effect of Shift in Provisions on Lending to Importing and Exporting Firms,

Bank-Firm Level Analysis Accounting for Bank Specialization

Dep. Variable: Log(Credit) X M
(1) (2) (3) (4)
Exposure x Policy -0.031*%*  -0.032%** -0.031** -0.031**
(0.012) (0.011) (0.013) (0.012)
Q2 x Policy 0.010 0.014
(0.010) (0.011)
Q3 x Policy -0.002 -0.002
(0.007) (0.008)
Q4 x Policy -0.017** -0.022%*
(0.008) (0.008)
Controlsx time Yes Yes Yes Yes
Firm-time FE Yes Yes Yes Yes
Bank-firm FE Yes Yes Yes Yes
Obs. 973,386 973,386 962,963 962,963
R? 0.97 0.97 0.97 0.97

This table presents bank-firm-level regression results on credit, obtained from estimating equation (1). Columns (1)
and (2) correspond to the sample of exporters, whereas columns (3) and (4), importers. The dependent variable is
the logarithm of credit granted by bank b to firm f. Exposure is computed as the ratio of construction and real
estate lending to total corporate sector lending by bank b as of the end of 2011. In columns (2), and (4), we augment
specification (1) by including interactions of Policy with indicators that capture whether the bank lending to the
firm specializes in a country from which the firm exports or imports. Specifically, Q; equals one if the bank’s country
specialization measure falls in the i-th quartile for at least one country from which the firm exports or imports. The
specialization measure of bank b in destination country c is computed as in equation (3), following Paravisini et al.
(2023). Controls are measured as of the end of 2011 and include bank-firm characteristics (the collateralization
rate, the ratio of long-term lending, the share of firm f’s non-performing loans (NPLs) with the bank, and the share
of lending from bank b out of firm f’s total bank lending) and bank characteristics (dummies for quartiles of size,
measured by total assets, and quartiles of exposure to exporter/importer companies, measured as the lending share
to exporters and importers relative to total corporate sector lending). All variables are defined in Appendix B. We
exclude importers and exporters in the construction or real estate sectors. Standard errors are double-clustered at
the bank and firm levels and are reported in parentheses.

* %% p < 0.01, *x p < 0.05, * p < 0.10.
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Table A.4: Effect of Shift in Provisions on Lending to Tradable and Non-tradable firms,
Bank-Firm Level Analysis

Dep. Variable: Log(Credit) All Firms X+ M  All Firms
(1) (2) (3)
Exposure x Policy -0.019** -0.029**  -0.015*
(0.009) (0.012) (0.009)
FExposure x Policy x Tradable -0.011
(0.008)
Controlsx time Yes Yes Yes
Firm-time FE Yes Yes Yes
Bank-firm FE Yes Yes Yes
Obs. 5,513,983 1,288,007 5,513,983
R? 0.98 0.97 0.98

This table presents regression results on lending from bank b to firm f at the intensive margin, as specified in equation
(1). Columns (1) and (3) include all firms, both tradable and non-tradable, while column (2) includes only firms
engaged in international trade. The dependent variable is the logarithm of credit granted by bank b to firm f.
Ezxposure is computed as the ratio of construction and real estate lending to total corporate sector lending by bank
b as of the end of 2011. Controls are measured as of the end of 2011 and include bank-firm characteristics (the
collateralization rate, the ratio of long-term lending, the share of firm f’s non-performing loans (NPLs) with the
bank, and the share of lending from bank b out of firm f’s total bank lending) and bank characteristics (dummies
for quartiles of size, measured by total assets, and quartiles of exposure to exporter/importer companies, measured
as the lending share to exporters and importers relative to total corporate sector lending). All variables are defined
in Appendix B. We exclude firms in the construction or real estate sectors. Standard errors are double-clustered at
the bank and firm levels and are reported in parentheses.

%% p < 0.01, *x p < 0.05, * p < 0.10.
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Table A.5: Effect of Shift in Provisions on annual Firm-level Outcomes

Panel A: Importers
Bank Debt  Total Debt  Total Debt Employment  Tangible
+Equity Assets
(1) (2) (3) (4) (5)
Exposure -0.036%** -0.023* -0.015%* -0.008* -0.014**
(0.013) (0.013) (0.009) (0.004) (0.005)
Firm controls Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes
Main Buyer FE Yes Yes Yes Yes Yes
Obs. 17,269 17,269 17,269 17,269 17,269
R? 0.02 0.02 0.02 0.02 0.02
Panel B: Exporters
Bank Debt  Total Debt  Total Debt Employment Tangible
+Equity Assets
(1) (2) (3) (4) (5)
Exposure -0.022 -0.009 0.036 -0.006 -0.008
(0.014) (0.012) (0.047) (0.004) (0.006)
Firm controls Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes
Province FE Yes Yes Yes Yes Yes
Main Buyer FE Yes Yes Yes Yes Yes
Obs. 17,194 17,194 17,194 17,194 17,194
R? 0.01 0.02 0.02 0.02 0.03

This table presents regression results on firm-level outcomes obtained from annual financial statements. The depen-
dent variable is the mid-point growth rate of firm f’s total bank debt, total debt, total debt plus equity, employment,
and tangible assets between 2011 and 2012. We regress these variables on firm-level exposure, controls, and a set
of fixed effects. Ezposure is computed as the weighted average of the exposure of banks lending to firm f, using
outstanding credit as of the end of 2011 as weights. Controls, measured as of the end of 2011, include the weighted
average of banks’ total assets and the lending share to importing and exporting firms of banks lending to firm f, with
outstanding debt of each bank lending to the firm used as weights. Additionally, controls include the logarithm of
the firm’s total assets, the ratio of cash to total assets, sales to total assets, and own funds to total assets. The fixed
effects included in each regression are specified in the lower part of the table and account for industry, province, and
indicators for the main destination country of a firm’s exports. All variables are defined in Appendix B. Standard

errors are double clustered at the main bank and firm levels, and reported in parentheses.
%% p < 0.01, %x p < 0.05, * p < 0.10.
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Table A.6: Characteristics of Exporters and Importers

Exporters Importers

Firm characteristics P75  p50  p25 mean p75 pd0  p25 mean

H @ B @ 6 © @O 6
log(assets) 9.66 854 7.52 865 9.61 846 7.49 8.61
log(employees) 414 317 209 314 404 296 194 3.03
log(age) 3.26 283 230 270 3.21 283 230 2.69
log(debt) 846 7.12 565 6.97 840 6.99 556 6.90
log(bank debt) 799 6.74 523 6.50 7.92 6.61 5.15 6.43
average collateral 0.14 0 0 0.12 0.11 0 0 0.11
Nr. of banks 5 3 2 3.88 5 3 2 3.82
Credit concentration (HHI tiry,) 098 051 030 058 099 0.52 0.30 0.58
log(tangible fixed assets) 8.01 6.62 492 6.41 791 6.44 4.67 6.23
log(LT financial investment) 6.65 429 213 444 6.48 4.10 2.00 4.33
log(LT external funds) 770  6.39 5.00 6.32 7.65 6.28 4.88 6.24
log(LT funds from financial institutions) 7.31 6.09 4.71 597 7.24 597 459 5.89

This table reports, in columns 1-4, the 75th, 50th, 25th percentile and mean of exporters characteristics, and in

columns 5-8, the corresponding values for importers.
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Table A.7: Average difference: exporters only minus importers only

Difference between importers and exporters

Firm characteristics P75 p50 p25 mean
(1) (2) (3) (4)
log(assets) 0.008 0.002 -0.06** -0.07#**
log(employees) 0.22%%%* 0.29%** 0.18*** 0.13%**
log(age) 0.04%** 0 0 0.024**
log(debt) 0.1 0.11%** 0.015 0.032
log(bank debt) 0.13*** 0.11%** 0.06 0.07*
average collateral 0.07*+* 0 0 0.02%**
Nr. of banks 0 0 - -0.003
Credit concentration (HHI firm) - 0.004 0.010%** 0.005*
log(tangible fixed assets) 0.15%** 0.26%** 0.35%** 0.19%+*
log(long term financial investment) 0.17%* 0.24%%* -0.04 0.08
log(long term external funds) 0.09** 0.14%%* 0.16%** 0.1
log(long term funds from financial institutions) 0.1%* 0.12%** 0.17%%* 0.11%%*

This table reports, in columns 1-3, the difference between the sample of only exporters and only importers, at the
75th, 50th and 25th percentile of their characteristics’ distribution. These coefficients are estimated through quantile
regressions on a dummy that takes the value of 1 if the firm is classified as exporter only and zero if classified
as importer only. Column 4 reports the mean difference in these characteristics for the two groups of firms. The
statistical significance of these coefficients is based on the t-test.

% p < 0.01, %x p < 0.05, * p < 0.10.
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Table A.8: Impact of Provisioning Shift on Additional Trade Outcomes

Mid-point growth (2011:2012)

X M
No. No. Total X No. No. Total M
Countries  Products Countries  Products

(1) (2) (3) (4) (5) (6)

FExposure -0.021** -0.027*F*¥*%  _0.027***  -0.016* -0.015 -0.032%**
(0.008) (0.008) (0.009) (0.009) (0.010) (0.011)

Province FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Main Destination FE Yes Yes Yes Yes Yes Yes
R? 20,430 20,430 20,430 22,078 22,078 22,078
Obs. 0.07 0.07 0.07 0.09 0.09 0.08

This table presents the regression estimates for additional firm-level trade outcomes. The dependent variable is the
mid-point growth rate between 2011 and 2012 of an exporter (importer) number of trade partners, number of products
shipped (imported), and total value of exports (or imports). We regress these variables on the firm’s exposure and
a set of fixed effects. Ezposure is computed as the average exposure of banks lending to firm f, weighted by the
outstanding credit as of the end of 2011. The fixed effects included in each regression are specified in the lower part of
the table. All variables are defined in Appendix B. Importers and exporters in the construction or real estate sectors
are excluded. Standard errors are double-clustered at the main bank and firm levels and are reported in parentheses.
* %% p < 0.01, xx p < 0.05, * p < 0.10.
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Table A.9: Impact of Provisioning Shift on Firms’ International Trade Flows, Weighted Regressions

Mid-point growth

Unweighted Weighted
X M X M
(1) (2) (3) (4)
Exposure x Policy -0.020** -0.036*** -0.018 -0.035%*
(0.009) (0.011) (0.013) (0.014)
Product-Country-Year FE Yes Yes Yes Yes
Province-Industry-Year FE Yes Yes Yes Yes
Product-Country-Firm FE Yes Yes Yes Yes
R-squared 649,050 558,540 649,050 558,540
Observations 0.17 0.17 0.27 0.27

This table presents the regression estimates on firm’s trade flows at the product-country-year level. The dependent
variable is the mid-point growth rate between firm f’s exports (imports) of product g to (from) country ¢ and the
5-year average of firm f’s exports (imports) of the same product to (from) that country, and it is regressed on the
firm’s exposure and a set of fixed effects. Exposure is computed as the average exposure of banks lending to firm f,
with weights based on the outstanding credit as of the end of 2011. Policy is a dummy variable that takes the value
of one after the provisioning increase. The fixed effects included in each regression are noted in the lower part of the
table. Columns 1 and 2 present the unweighted results and correspond to columns 1 and 2, respectively, in Table 4.
Columns 3 and 4 show the weighted results, using the 5-year average of exported and imported values as weights.
Due to the presence of extremely large imported and exported values, weights are winsorized at the 5% level. All
variables are defined in Appendix B. Importers and exporters in the construction or real estate sectors are excluded.
Standard errors are double-clustered at the main bank and firm levels and are reported in parentheses.

*x % p < 0.01, *x p < 0.05, * p < 0.10.

BANCO DE ESPANA 78 DOCUMENTO DE TRABAJO N.° 2538



Table A.10: Impact of Provisioning Shift on Firms’ International Trade Flows
by Cumulative Product-Level Trade Share

Exporters Importers
Product-Level Trade Share: 100% Bottom  Top 75% 100% Bottom  Top 75%
25% 25%
(1) (2) (3) (4) (5) (6)
Exposure x Policy -0.020%*  -0.022**  -0.011 -0.036***  -0.035*** -0.035*
(0.009) (0.011) (0.016) (0.011) (0.010) (0.020)
Product-Country-Year FE Yes Yes Yes Yes Yes Yes
Province-Industry-Year FE Yes Yes Yes Yes Yes Yes
Product-Country-Firm FE Yes Yes Yes Yes Yes Yes
Obs. 649,000 450,235 188,005 558,540 415,620 135,535
R? 0.17 0.16 0.26 0.17 0.16 0.28

This table presents the regression estimates on firm’s trade flows at the product-country-year level. Columns 1-3
correspond to exporters and 4-6 correspond to importers. Columns 1 and 4 use the full sample of exporters and
importers, respectively. Columns 2 and 5 restrict the sample to firms representing the top 75% of total trade value
by product in 2011. Columns 3 and 6 restrict the sample to firms representing the bottom 25% of total trade value
by product in 2011. Exposure is computed as the average exposure of banks lending to firm f, with weights based
on the outstanding credit as of the end of 2011. Policy is a dummy variable that takes the value of one after the
provisioning increase. The fixed effects included in each regression are noted in the lower part of the table. All
variables are defined in Appendix B. Importers and exporters in the construction or real estate sectors are excluded.
Standard errors are double-clustered at the main bank and firm levels and are reported in parentheses.

%% p < 0.01, %x p < 0.05, * p < 0.10.
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Table A.11: Bank-Firm Relationship Characteristics and Trade Flows

Panel A: Importers
(1) (2) (3) (4) (5)
Exposurex Policy -0.036***  -0.034***  -0.029** -0.063***  -0.050%**
(0.011) (0.011) (0.011) (0.010) (0.010)
x Available funds in CLs 0.010%* 0.012%*
(0.005) (0.005)
xNPL -0.134%** -0.111%*
(0.049) (0.047)
xShare Main Bank 0.036*%*F*  (0.028%**
(0.007) (0.007)
Product-Country-Firm FE Yes Yes Yes Yes Yes
Product-Country-Year FE Yes Yes Yes Yes Yes
Province-Industry-Year FE Yes Yes Yes Yes Yes
Observations 558,540 558,540 558,540 558,540 558,540
R? 0.17 0.17 0.17 0.17 0.17
Panel B: Exporters
(1) (2) (3) (4) (5)
Exposure x Policy -0.020**  -0.019**  -0.010 -0.043***  -0.026%**
(0.009) (0.009) (0.009) (0.010) (0.010)
x Available funds in CLs 0.006 0.009
(0.007) (0.007)
xNPL -0.093* -0.072
(0.048) (0.047)
x Share Main Bank 0.033%*F*  (0.021%**
(0.005) (0.006)
Product-Country-Firm FE Yes Yes Yes Yes Yes
Product-Country-Year FE Yes Yes Yes Yes Yes
Province-Industry-Year FE Yes Yes Yes Yes Yes
Observations 649,050 649,050 649,050 649,050 649,050
R? 0.17 0.17 0.17 0.17 0.17

This table presents the heterogeneous effects of the provisioning shift on trade outcomes based on lending relationship
characteristics. The dependent variable is the mid-point growth rate of firm f’s exports of product g relative to the
5-year average of firm f’s exports of the same product. We regress this variable on the firm’s exposure and a set
of fixed effects. Ezposure is computed as the weighted average of the exposure of banks lending to firm f, using
outstanding credit as of the end of 2011 as weights. Policy takes a value of one for 2012 and 2013 and zero otherwise.
Awailable Funds in CLs represents the share of undrawn to total committed funds available in firm f’s credit lines
as of the end of 2011. Share Main Bank is the share of firm f’s outstanding credit held with its main bank as of
the end of 2011. NPL takes a value of one if the firm had at least one non-performing loan as of the end of 2011
and zero otherwise. To facilitate the interpretation of the coefficients, Available Funds in CLs and Share Main
Bank are standardized. The fixed effects included in each regression are specified in the lower part of the table. All
variables are defined in Appendix B. Importers and exporters in the construction or real estate sectors are excluded.
Standard errors are double-clustered at the main bank and firm levels and are reported in parentheses.

*%xx p < 0.01, *x p < 0.05, * p < 0.10.
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Figure A.1: Trade intensity and use of Trade Credit

This figure presents binned scatterplots illustrating the relationship between firms’ trade intensity and their reliance on trade
credit. It plots imports as a share of total purchases (x-axis) against trade credit granted by suppliers as a share of total
financing (y-axis). Points represent the average values of the X and Y variables within 15 quantile bins of the X-axis variable.
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(b) Imports
Figure A.2: Sensitivity Analysis to Main Destination and Origin Countries

The figure presents a sensitivity analysis of our baseline results in specification (4). In Panel (a), we present the sensitivity
analysis for exports after sequentially excluding each of the top 10 main destinations for Spanish exports. In Panel (b), we
present the analysis for imports after sequentially excluding each of the top 10 main origin countries for Spanish imports. As
a benchmark, the first point in each figure (All) coincides with the coefficient in columns 1 and 2 of Table 4, respectively.
We drop firms in the construction or real estate sectors. Bands represent the 90% confidence intervals. Standard errors are
double-clustered at the main bank and firm levels.
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(b) Imports
Figure A.3: Sensitivity Analysis to Main Export and Import Products

The figure presents a sensitivity analysis of our baseline results in specification (4). In Panel (a), we present the sensitivity
analysis for exports after sequentially excluding each of the top 10 main exported products of Spanish firms. In Panel (b),
we present the analysis for imports after sequentially excluding each of the top 10 main imported products for Spanish firms.
As a benchmark, the first point in each figure (All) coincides with the coefficient in columns 1 and 2 of Table 4, respectively.
We drop firms in the construction or real estate sectors. Bands represent the 90% confidence intervals. Standard errors are
double-clustered at the main bank and firm levels.
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Table A.12: Impact of Provisioning Shift on Firms’ International Trade Flows
Excluding firms highly related to GIIPS

Mid-point growth Entry Dummy Exit Dummy
X M X M X M
(1) (2) (3) (4) (5) (6)
Exposure x Policy -0.022*%*  -0.039*** -0.000 -0.006 0.010**  0.014%**
(0.010) (0.010) (0.004) (0.004) (0.004) (0.003)
Product-Country-Year FE Yes Yes Yes Yes Yes Yes
Province-Industry-Year FE Yes Yes Yes Yes Yes Yes
Product-Country-Firm FE Yes Yes No No No No
Firm FE No No Yes Yes Yes Yes
Obs. 541,365 455,025 230,960 175,864 187,332 177,588
R? 0.17 0.17 0.17 0.19 0.26 0.25

In this table, we replicate the specification from Table 4, excluding firms highly exposed to GIIPS countries. Exposure
is defined using 2006 data—prior to the global financial crisis: we compute the share of each firm’s exports and imports
originating from or destined to Greece, Italy, Portugal, and Ireland, and exclude firms in the top quartile of this

distribution.
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Figure A.4: Bank exposure across provinces, based on Almunia et. al (2021)

Panel (a) shows, for each group of provinces on the x-axis—classified based on the standardized percentage change in average
firm-level domestic sales between the periods 2002-2008 and 2009-2013-the exposure to the regulation (as defined in Section
5.1.1) for the top 10 banks with the highest share of loans granted to firms operating in each group. In Panel (b), the groups
on the x-axis are defined based on the standardized percentage change in the number of vehicles per capita. The classification
of provinces across groups is obtained by reverse-engineering the information presented in Figure 3 of Almunia et al. (2021).
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Table A.13: Impact of Provisioning Shift on the Total Exports of Spain’s Trade Partners and
Trade Costs, Low Financially Developed Origins

Mid-point growth rate of Exports

Far from Spain Not Spanish Speaking Far and Not Spanish
All Spain Rest All Spain Rest All Spain Rest

(1) 2) 3) (4) () (6) (7) (®) (9)

Agg. Exposureg, X Post; -0.046* -0.117***  0.009  -0.022 -0.103***  0.025 -0.065* -0.181*** -0.003
(0.027)  (0.039)  (0.020) (0.023) (0.032) (0.018) (0.033)  (0.045)  (0.025)

Observations 6,651 6,651 6,651 7,231 7,231 7,231 5,611 5,611 5,611
Fixed Effects
Exporter x Product Yes Yes Yes Yes Yes Yes Yes Yes Yes
Product charact. x Year Yes Yes Yes Yes Yes Yes Yes Yes Yes
Country charact. x Year Yes Yes Yes Yes Yes Yes — — —

This table reports regression results for the mid-point growth rate of exports of product g from country o, relative
to its five-year average. Estimates consider only low financially developed origins. Columns (1), (4), and (7) present
results for total exports to all destinations; columns (2), (5), and (8) for exports to Spain; and columns (3), (6), and
(9) for exports to destinations other than Spain. Columns (1)-(3) correspond to exporters that are geographically
far from Spain (top three quartiles of the distance-to-Spain distribution). Columns (4)-(6) restrict the sample to
exporters from non-Spanish-speaking countries. Columns (7)-(9) restrict the sample to exporters that are both
geographically distant and non-Spanish-speaking. The analysis is based on an aggregate measure of market exposure,
and incorporates different sets of fixed effects, as specified in equation (9). Aggregate market exposure is calculated
as the product-level exposure defined in equation (5) multiplied by Spain’s share of country o’s exports of product
g, following equation (8). The fixed effects included in each regression are listed in the lower part of the table.
Product characteristics include a dummy for high or low heterogeneity: i.e, low, if price dispersion of the product
is at the bottom quartile of the price dispersion distribution. Exporter country characteristics include: distance to
Spain indicator (close to Spain if it belongs to the bottom quartile of the distance-to-Spain distribution), official
language (Spanish or non Spanish). All variables are defined in Appendix B. Standard errors shown in parentheses
are clustered by product and country of origin.

* %k p < 0.01, *x p < 0.05, * p < 0.10.
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B Variable definitions

Firm-bank variables (Source: Credit Register, Bank of Spain)

e Log of Credit: The logarithm of committed credit granted by bank b to firm f at quarter t.

e Termination: A dummy variable that equals 1 if the bank-firm relationship is terminated in

the aftermath of the policy, conditional on its existence as of the end of 2011.

e Long-term credit ratio: The ratio of the amount of loans with residual maturity above a
year that a firm has with its bank, divided by the credit granted by the bank, as of the end
of 2011.

o Collateralization rate: The ratio of the amount of collateralized loans that a firm has with

its bank, divided by the credit granted by the bank, as of the end of 2011.

e NPL ratio: The amount of non-performing loans that a firm has with its bank as of the end

of 2011, divided by the credit granted by the bank as of the end of 2011.

e Credit Share: The total amount of loans from bank b as of the end of 2011, divided by the

firms’ total bank debt as of the end of 2011.

Bank variables (Source: Supervisory Reports, Bank of Spain)

e FExposure: The amount of loans to the construction and real estate sectors over total lending

to non-financial firms as of the end of 2011.

Size: The logarithm of the bank’s total assets as of the end of 2011.

Capital: Equity to total assets as of the end of 2011.

Liquidity: Liquid assets (cash and balance with central banks, and loans and advances to

governments and credit institutions) to total assets as of the end of 2011.
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e ROA: Net income to assets as of the end of 2011.

N PL ratio: Non-performing loans as a share of the bank’s total credit as of the end of 2011.

Rural bank dummy: A dummy variable that equals 1 if the bank is a rural saving bank.

% Lending to X or M: Lending share to exporters and importers relative to total corporate

sector lending as of the end of 2011.

Local Govt. Credit to Assets: Credit to local governments to assets as of the end of 2011.

Firm-level variables (Source: Credit Register, Bank of Spain)

e Log of Total Bank Credit: The logarithm of firm’s f total bank credit at quarter ¢.

o Exposures: Weighted average of the exposure of banks lending to firm f, using the outstand-

ing credit as of the end of 2011 as weights.

Exports and imports, firm-market level (Source: Customs data, Bank of Spain)

Ezxports: Exports of the 2-digit-HS product g to country ¢ by firm f at year t.
e Imports: Imports of the 2-digit-HS product g from country ¢ by firm f at year t.

e Entry: A dummy variables that takes the value of one if exports/imports in market (g,c) of

firm f are greater than zero at year ¢, conditional on being zero the previous year.

e Exit: A dummy variables that takes the value of one if exports/imports in market (g,c) of

firm f are zero at year t, conditional on being positive the previous year.
e No. Countries: Number of countries to (from) which a firm exports (imports) in year t.

e No. Products: Number of products shipped (purchased) to (from) abroad by a firm in year

t.
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Firm balance sheet data (Source: Central Balance Sheet Data Office)

e Total Debt: Firm’s f total debt (bank and non-bank debt) in year ¢.
e Employment: The average number of employees of a firm in year t.

e Tangible Assets: Tangible assets of firm f in year t.

Bilateral trade flows (Source: BACI)

® Mcgot: Imported value of country ¢ from country o and product g in year t.

o Exposureg,,: Weighted average of banks’ exposure to the policy, where the weights account
for the relative importance of banks as credit suppliers for firms importing product g from

country o.

e Agg. Exposure,,: This aggregate exposure is equal to Exposure,, interacted with the share

of Spanish purchases in a given market defined by product g and country o.
o X o: Exported value of product g by country o in year ¢.

e Comparable countries: Australia, Belgium, Denmark, Finland, France, Germany, Greece,
Ireland, Italy, Japan, Luxembourg, Netherlands, New Zealand, Portugal, Spain, Switzerland

and United States.

Country of origin characteristics (Source: CEPII Gravity, Global Financial De-

velopment Database, and BankFocus)

e (Close to Spain: If the distance from the origin country to Spain is below the percentile 25

of the distance to Spain distribution.
e Spanish Speaking: If the origin country is a Spanish-speaking country.
e FTA: If the origin country has a trade agreement with Spain.

e Spanish share: If Spain’s share of global purchases for good g is above the median.
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e Price dispersion: Product’s price dispersion is measured as the HS2-level variance of implicit

prices, computed at the HS6-digit product level for each country.

e Heterogeneous products: If the product’s price dispersion is above the percentile 25 of the

price dispersion distribution.

e Financial Development: If private credit to GDP ratio is above the percentile 75 of the

corresponding distribution.

e Spanish Banks: If Spanish banks operate in the country.
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