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Yusuf Soner Başkaya, Mahir Binici, and Turalay Kenç
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International Prudential Policy Spillovers:
Evidence from the International Banking Research Network

Introduction to a Special Issue of the
International Journal of Central Banking

Claudia M. Buch,a Matthieu Bussière,b and Linda Goldbergc

Co-editors of the Special Issue
aDeutsche Bundesbank

bBanque de France
cFederal Reserve Bank of New York1

The global financial crisis has affected almost all countries world-
wide. Its epicenter has been in the core of the advanced economies.
After the crisis, deleveraging has been slow while the structure of
capital flows has changed from debt- to equity-type instruments.
The decline in cross-border bank lending, particularly bank-to-bank
flows, has been a key driver of these developments. The crisis has
triggered substantive policy responses: fiscal and monetary policy
measures have been used actively, stress testing and rules govern-
ing recovery and resolution regimes for financial institutions have
been further developed, microprudential rules and in particular cap-
ital requirements have been tightened, and macroprudential toolkits
have been assembled.

While progress is under way since the introduction of macropru-
dential policy instruments, experience with and lessons from these
new instruments remain tentative. Assessing the impacts of the
changes in policy and the effects on the real economy is a challenging
task.

Among the effects on the real economy are the spillovers of pru-
dential policy measures across borders. In this special issue of the
International Journal of Central Banking we present a recent cross-
country and cross-institution initiative by the International Banking
Research Network (IBRN) that has explored responses of lending

1The views expressed are solely those of the authors and should not be inter-
preted as reflecting the views of the Deutsche Bundesbank, the Banque de France,
the Federal Reserve Bank of New York, or the Federal Reserve System.

1



2 Introduction March 2017

by globally active banks to changes in prudential regulations, dis-
tinguishing adjustment across modes of entry and types of policy
instruments, and exploring heterogeneity across banks.

The IBRN was founded in 2012 to inform the academic and the
policy debate on current issues related to international banking. It
is a multi-country initiative,2 currently bringing together research
teams from more than twenty-five central banks and two inter-
national financial institutions—the International Monetary Fund
(IMF) and the Bank for International Settlements (BIS). Most teams
have access to confidential bank-level data on domestic and cross-
border banking activities.

In this special issue, fifteen country studies and one cross-country
study examine international spillovers of prudential instruments
through credit provision by banks. Spillovers are defined very gen-
erally and do not necessarily reflect regulatory arbitrage or policy
leakages. The studies focus on two main questions. First, does lend-
ing of internationally active banks respond to prudential policies
implemented in home and foreign markets, and what are the chan-
nels for policy spillovers? Second, to what extent are the responses
to prudential policies shaped by characteristics of banks and by
macroeconomic factors?

The analysis conducted here used a coordinated approach to
research whereby the same methodological framework and consis-
tent data since the early 2000s—both bank specific and in terms of
prudential instruments—is applied in each study. Taken together,
the initiative generates broadly relevant insights, going well beyond
the single-country case studies and capturing the types of insights
that can most effectively be gleaned from work using micro-banking
data. In a baseline model, all country teams use the same regres-
sion models analyzing inward or outward transmission of prudential
policies. In addition to the baseline model, country teams address
issues that are relevant for their countries, given the structure of
their banks, their banking systems, and the available micro-banking
data. These data cover lending activity, bank ownership, and bal-
ance sheet characteristics such as capitalization, deposit shares, total
assets, and the share of illiquid assets. The micro-banking data used

2The current list of participating central banks and institutions as well as
country studies are available at http://www.newyorkfed.org/IBRN/index.html.
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in these studies help teams solve the identification problem which
otherwise beleaguers impact assessment studies based on aggregate
data.

To facilitate this analysis, the IBRN collaborated with the IMF
and regulatory bodies in the individual countries in order to uti-
lize and extend the Global Macroprudential Policy Instruments
(GMPI) survey, which the IMF conducted in 2013. The collabora-
tion resulted in a new cross-country and quarterly time series data-
base for prudential instruments spanning sixty-four countries and
the period from 2000 to 2014. The instruments covered include gen-
eral capital requirements, sector-specific capital requirements, inter-
bank exposure limits, concentration limits, loan-to-value ratio limits,
and changes in (minimum) reserve requirements. The database is
available at https://www.newyorkfed.org/ibrn.

Within this special issue, the paper by Claudia Buch and Linda
Goldberg provides an overview of the full initiative, including its
methodological and database contributions, and a meta-analysis
that reveals key cross-country results. By design, the empirical stud-
ies summarized are very homogenous because all teams use the same
baseline regression model. Hence, publication biases that can affect
meta-analyses that draw on only published research are not an issue
here. The new database on prudential instruments is described in the
paper by Eugenio Cerutti, Ricardo Correa, Elisabetta Fiorentino,
and Esther Segalla. The remainder of the special issue contains a
cross-country analysis conducted by the Bank for International Set-
tlements (Stefan Avdjiev, Cathérine Koch, Patrick McGuire, and
Goetz von Peter) and then fifteen country-specific studies that high-
light the inward and outward transmission of prudential policies
and specific mechanisms as observed in detailed micro-data case
studies. Countries represented are Canada, Chile, France, Germany,
Hong Kong, Italy, Korea, Mexico, Netherlands, Poland, Portugal,
Switzerland, Turkey, United Kingdom, and United States.

Overall, the main conclusions of this initiative are as follows:
First, there is evidence that prudential instruments sometimes spill
over across borders through bank lending. Spillovers are most likely to
occur via the affiliates of foreign banks hosted in a country, although
some evidence exists of inward transmission through home-country
global banks.
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Second, international spillovers vary across prudential instru-
ments and are heterogeneous across banks. Bank-specific factors like
balance sheet conditions and business models drive both the ampli-
tude and the direction of spillovers to lending growth rates. Spillovers
into lending growth from prudential tightening are positive in some
cases and negative in others. There is some evidence that pruden-
tial policy change is associated with market share repositioning of
banks internationally, with some foreign banks expanding activity
in markets when local banks face tighter balance sheet constraints.

Third, international spillovers of prudential policy on loan growth
rates have not been large on average, but have the potential to grow
with broader use of macroprudential instruments. The quantitative
size of international spillovers has thus far been viewed as small
across country studies.

Having said that, the results of this project may underestimate
the full impact of regulations on cross-border banking activities to
date and the scope for effects in the future. Three considerations
should be underlined. First, during the period of study, few country-
specific macroprudential instruments were activated in the large
countries that are home and hosts of global banks. Instead, increased
capital requirements were enforced worldwide, which limits the scope
for regulatory arbitrage. To the extent that macroprudential instru-
ments will be used at a national level to an increasing degree, the
potential for international spillovers is likely to increase as well. Sec-
ond, the analyses focus on the effects of macroprudential policy along
the intensive margin; implications for the entry and exit of financial
institutions into foreign markets (i.e., adjustment along the exten-
sive margin) have not been considered. Finally, while imposing a
common methodology across countries has the advantage of mak-
ing results comparable and performing an unbiased meta-analysis,
it may cloud interesting and important country-specific features of
the adjustment process.



Cross-Border Prudential Policy Spillovers:
How Much? How Important? Evidence from
the International Banking Research Network∗

Claudia M. Bucha and Linda S. Goldbergb

aDeutsche Bundesbank
bFederal Reserve Bank of New York

The development of macroprudential policy tools has been
one of the most significant changes in banking regulation in
recent years. In this multi-study initiative of the International
Banking Research Network, researchers from fifteen central
banks and two international organizations use micro-banking
data in conjunction with a novel data set of prudential instru-
ments to study international spillovers of prudential policy
changes and their effects on bank lending growth. The collec-
tive analysis has three main findings. First, the effects of pru-
dential instruments sometimes spill over borders through bank
lending. Second, international spillovers vary across prudential
instruments and are heterogeneous across banks. Bank-specific
factors like balance sheet conditions and business models drive

∗The authors thank participants of the International Banking Research Net-
work, in particular Matthieu Bussière, Jana Ohls, and Dennis Reinhardt, for
many thoughtful exchanges and contributions. Special thanks go to the teams
that prepared the IBRN Prudential Instruments Database (Eugenio Cerutti,
Ricardo Correa, Elisabetta Fiorentino, and Esther Segalla) in collaboration with
the International Monetary Fund and to all country teams providing the input
for the meta-analysis. Simone Auer, Stijn Claessens, Ricardo Correa, Ralph De
Haas, John Driscoll, Martial Dupaigne, Peter Egger, Alexander Guembel, Galina
Hale, Robert Hills, Christian Hellwig, Augustin Landier, Ouarda Merrouche,
Camelia Minoiu, Gianmarco Ottaviano, Alexander Popov, Rhiannon Sowerbutts,
and Phil Strahan provided valuable comments on an earlier draft of this paper.
Excellent research assistance was provided by Jacob Conway and Guzel Valitova.
The views expressed in this paper are solely those of the authors and should
not be interpreted as reflecting the view of the Federal Reserve Bank of New
York, the Federal Reserve System, or the Deutsche Bundesbank. All errors
are our own. Corresponding author (Goldberg): Federal Reserve Bank of New
York, 33 Liberty Street, New York, NY 10045, Tel.: (212) 720-2836, e-mail:
linda.goldberg@ny.frb.org. (Buch): claudia.buch@bundesbank.de.
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the amplitude and direction of spillovers to lending growth
rates. Third, the effects of international spillovers of pruden-
tial policy on loan growth rates have not been large on average.
However, our results tend to underestimate the full effect by
focusing on adjustment along the intensive margin and by ana-
lyzing a period in which relatively few countries implemented
country-specific macroprudential policies.

JEL Codes: F34, G01, G21.

1. Introduction

The development of macroprudential policy tools is one of the most
significant policy changes in the past decade. Macroprudential poli-
cies aim at mitigating systemic risks in financial markets. Macro-
prudential tools are often explicitly applied to banks and are mostly
implemented at the national level. Examples of such tools are bank
capital requirements, counterparty concentration limits, interbank
exposure limits, loan-to-value ratios, and reserve requirements. The
desired targets might be bank lending growth, the resilience of
banks to shocks, or asset markets that are deemed to be frothy or
mispriced.

The effectiveness of these tools is a key consideration. Analysis of
early experiences with macroprudential instruments shows that some
tools can reduce banks’ asset growth within countries (Claessens,
Ghosh, and Mihet 2014). However, effectiveness may be weakened
when risky or excessive lending moves outside of the regulatory
perimeter to non-covered entities or activities (Aiyar, Calomiris, and
Wieladek 2014; Bengui and Bianchi 2014; Reinhardt and Sowerbutts
2015) or to other geographic regions (Houston, Lin, and Ma 2012).

The international financial openness of countries and the global
nature of financial institutions present added challenges (Obstfeld
2014).1 International spillovers through banks matter for instru-
ment effectiveness within a country’s borders and are relevant for
the broader issues of policy frameworks, externalities, reciprocity,
and welfare. Yet, there is little systematic evidence that establishes
whether spillovers are common, important, and support or hinder

1For a more detailed discussion of macroprudential toolkits, see Arregui et al.
(2013), Claessens, Ghosh, and Mihet (2014), or Ostry et al. (2011).
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the attainment of policy goals. The gap in knowledge is partic-
ularly acute when it comes to evidence drawn from and relevant
for a broad range of countries. Providing this evidence on pruden-
tial policy effects and international spillovers is the subject of this
multi-study initiative of the International Banking Research Net-
work (IBRN).2 Fifteen country teams examine domestic effects and
international spillovers of prudential instruments using detailed con-
fidential micro-banking data. In addition, researchers from the Bank
for International Settlements (BIS) and from the European Cen-
tral Bank (ECB) provide cross-country perspectives. The analyses
focus on evidence for international policy spillovers through multi-
ple channels: inward transmission addresses how foreign regulations
affect the domestic activities of domestic banks or foreign affiliates
(bank branches or subsidiaries) located in the host country; out-
ward transmission to foreign economies addresses the effects of for-
eign policies on the foreign activities of a reporting country’s global
banks. All country teams implement the same baseline regression
models for analyzing inward or outward transmission. In addition,
country teams address issues specific to their banking markets or
banks’ business models. In some cases, teams differentiate adjust-
ment of lending by their global banks’ branches (which are subject to
the capital requirements of their parents) versus subsidiaries (which
are, in addition, subject to regulations in the host country).

This paper provides an overview of the full initiative, includ-
ing its methodological and database contributions, and it presents
a meta-analysis that generates key cross-country results. By design,
the empirical studies we summarize are very homogenous because all
teams used the same baseline regression model. Hence, publication
biases that can affect meta-analyses that draw on only published
research are not an issue here. Also, largely due to data availability,
previous studies of international spillovers are more restricted, as
they consider fewer or less precisely dated policy instruments or

2The IBRN was founded in 2012 to analyze issues pertinent to internation-
ally active banks. The current list of participating central banks and institutions
is available at http://www.newyorkfed.org/IBRN/index.html. Most central bank
teams have access to confidential bank-level data on domestic and cross-border
banking activities. In a previous project, the IBRN analyzed the transmission
of liquidity risk domestically and internationally through the activities of global
banks, with a meta-analysis (Buch and Goldberg 2015) and eleven country studies
published in the IMF Economic Review (volume 63, number 3, 2015).



508 International Journal of Central Banking March 2017

countries, or as they cannot account for differences across banks or
channels of policy transmission internationally.3

The IBRN has worked toward closing several gaps that have
limited prior analyses. The IBRN provides cross-country evidence
on regulatory spillovers using the same methodological framework
and consistent data—both bank specific and in terms of pruden-
tial instruments—across countries. As researchers apply a common
research methodology, the IBRN’s broadly relevant insights go well
beyond the single-country case studies. In order to identify effects
of prudential policies, the project uses micro data, and it exploits
variation in prudential instruments across countries, bank balance
sheet characteristics, and the location of foreign affiliates. Micro data
help in solving the identification problem which beleaguers impact
assessment studies based on aggregate data. Identification using het-
erogeneity and in the international context is greatly aided by the
degree of granularity of the data involved. To facilitate results which
are comparable across countries, the IBRN and International Mon-
etary Fund (IMF) developed a new database that contains more
precise measures of prudential regulation than were available to
prior researchers. Described in Cerutti et al. (2017), the quarterly
database spans sixty-four countries and the period from 2000 to
2014. The instruments covered include different types of prudential
regulations: capital requirements, concentration limits, interbank
exposure limits, loan-to-value ratio limits, and changes in reserve
requirements.4

Based on the meta-analysis of fifteen country studies and the
findings of two cross-country studies, here we highlight three key
observations about prudential spillovers that are immediately of
interest from analytical and policy perspectives.

3Most available studies cover the domestic consequences of domestic pruden-
tial policies. Examples include Bruno and Shin (2014), International Monetary
Fund (2011), Jiménez et al. (2012), and Vandenbussche, Vogel, and Detragiache
(2015).

4To construct this database, the IBRN and IMF collaboratively worked with
regulatory sources in the individual countries, and extended and utilized the
Global Macroprudential Policy Instruments (GMPI) survey that the IMF con-
ducted in 2013. Note that stress tests, which may give incentives for banks to
adjust their foreign exposures, are not covered in this project. Changes in reserve
requirements are included, as they are sometimes used explicitly by countries for
prudential purposes instead of as monetary policy instruments.
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First, some countries observe that prudential instruments spill
over internationally and through banks via lending growth. Spec-
ifications that focus on international spillovers along the intensive
margin and over a time horizon of several quarters detect significant
international spillovers in about one-third of the specifications. The
baseline specifications provide a lower bound of regulatory spillover
effects. As the analyses exclude large bank-specific outliers, they
do not capture potentially large adjustments along the extensive
margin, representing entry and withdrawal of banks from foreign
markets. Moreover, as the meta-analysis summarizes results from a
common empirical approach imposed across countries, the identi-
fied spillovers also exclude other potentially important country- and
sector-specific dynamics that individual country analyses document.

Second, heterogeneity in spillovers through lending is common.
This heterogeneity is at the bank level, where prudential instrument
effects on lending can each differ with the balance sheet charac-
teristics and business models of the banks participating in inter-
national lending. For example, illiquid asset shares and reliance on
deposit funding differentiate the degree of loan growth responses of
hosted affiliates to loan-to-value ratio limits and sector-specific cap-
ital buffer changes in the foreign parent location. Degrees of internal
liquidity management via internal capital markets can matter too,
significantly differentiating across these hosted affiliates in terms of
how general capital requirements imposed in the parent’s country
spill over into lending in the host market. These same characteris-
tics do not appear to be as important for the inward transmission
of foreign policies into the domestic lending of global banks.

Cyclical considerations do not appear as important for the
spillovers of regulations to international lending activity. Most coun-
tries do not find strong evidence that international spillovers of
prudential policy differ across the business or financial cycle.

Third, the economic magnitudes of international spillovers of
policy thus far have not been large on average. However, the pat-
tern of results highlights the potential for larger and more con-
sequential spillovers as the use of macroprudential instruments
increases. Changes in capital requirements, for instance, have largely
been implemented in many countries during similar time frames,
potentially limiting some of the first-mover advantages for coun-
tries that had banks with higher initial capital ratios. Even with
this limitation, in some cases, banks with higher initial capital were
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poised to increase lending internationally, sometimes pivoting from
domestic loan growth, when foreign countries tightened their capi-
tal requirements. Changes in some prudential instruments may thus
spur market share repositioning across banks and foreign countries.

Overall, based on the evidence provided from a range of country
experiences with international spillovers of prudential instruments
through bank lending growth, we conclude that there is not a one-
size-fits-all channel or even direction of transmission that dominates
spillovers. While most of the countries in the IBRN initiative are
advanced economies, we do not observe that results are systemat-
ically different between these countries and participating emerging
market countries. Simple arguments about regulatory arbitrage do
not characterize the diversity of experiences across countries. Almost
all prudential instruments have been associated with both positive
and negative spillovers, within and across transmission channels. The
effects through specific banking institutions can depend on their bal-
ance sheet characteristics and business models. All of these observa-
tions raise complex questions: How can countries insulate themselves
from international spillover? Are there trade-offs between micropru-
dential and macroprudential policy? What if the goals of macropru-
dential instruments are made more difficult to attain if, at the same
time, the microprudential conditions locally are changing with the
market share adjustments across domestic and foreign banks? What
might policy reciprocity achieve?

The rest of this paper is organized as follows. Related literature
and conceptual arguments are presented in section 2, and hypothesis
testing and empirical models are in section 3. Data are discussed in
section 4, with more detail in appendix 2. Key findings are presented
in section 5, both through a meta-analysis study of the patterns of
international spillovers identified in the baseline empirical models
explored by fifteen countries and through highlighting the idiosyn-
cratic specifications run by countries. Section 6 provides a short
summary of results.

2. Prudential Spillovers: What Do We Know?
What Do We Expect?

The terms “regulatory arbitrage,” “leakages,” and “spillovers” are
sometimes used interchangeably. All three terms have been invoked
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to describe when regulations in one market have consequences for
other markets or other institutions. But spillovers do not necessarily
reflect regulatory arbitrage or policy leakages. Spillovers can occur as
a natural response to changing supply or demand for credit in par-
ticular locations and by particular institutions. As spillovers have
less of a loaded connotation than “leakages,” we use this language.
In general, we cannot identify whether banks adjust to regulations in
an intentional way with the explicit aim to circumvent regulation or
whether policy is ineffective because global banks adjust their inter-
national activities. In describing the prior literature and moving for-
ward with the exposition of the IBRN initiative, we apply our broad
definition to comprise the respective concepts. In general we analyze
the effects of particular policy instruments—for example, loan-to-
value ratios or capital requirements—to inform the consequences of
prudential policy.

2.1 Prior Empirical Studies

Previous empirical studies of prudential instrument effects either
follow a cross-country approach—for example, using BIS interna-
tional banking statistics combined with a cross-country database
on regulations—or focus on the effects of prudential instruments
for a specific country. Most studies focus on domestic effects of
instruments within the country applying the regulatory changes.

Using detailed data on prudential instruments similar to that
within the IBRN database, other studies provide cross-country
lessons for domestic macroeconomic and financial-sector aggregates.
A number of studies use aggregate credit data. IMF (2011) uses a
2010 survey on the use of macroprudential instruments for forty-
nine countries and finds that most macroprudential instruments
(DTI, LTV, dynamic provisioning, reserve requirements, and credit
growth ceilings) are effective at reducing the cyclicality of credit
growth, but that this effectiveness is sensitive to the type of shock
considered. Akinci and Olmstead-Rumsey (2015) use data covering
2000–13 of changes in macroprudential policy instruments affecting
the housing market such as loan-to-value ratios (LTVs) and debt-
service-to-income (DTI) ratios. They find that overall real domes-
tic bank credit declines if prudential measures are tightened. Mort-
gage lending and house prices are affected only by macroprudential
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instruments related to the housing market. Kuttner and Shim (2013)
find a similar result in that only DTI ratios significantly affect hous-
ing credit growth. Bruno, Shim, and Shin (2015) document the role
of macroprudential policies and capital controls in mitigating credit
growth in twelve Asian economies.

Cerutti et al. (2017) use the 2013 GMPI IMF survey to create
a database of macroprudential policy stances in 119 countries, and
find that domestic credit growth in emerging markets is weaker when
prudential policy stances are more restrictive. They also find that
macroprudential instrument effects are weaker in countries that are
more open, suggesting evidence of leakages.

Claessens, Ghosh, and Mihet (2014) are the only authors to use
bank data rather than aggregate credit. They use annual data col-
lected through an internal IMF survey of country desk economists
and a sample of banks in thirty-five countries over the years 2000 to
2010 and find that caps on certain activities—and particularly meas-
ures aimed at borrowers—may have a stronger impact on banks’
asset growth than general capital buffers. The effectiveness of these
tools was not found to vary by the intensity of the credit cycle.

Several studies look at prudential policy leakages from the per-
spective of a specific country and focus on domestic lending. Aiyar,
Calomiris, and Wieladek (2014) focus on the leakages that arise
when an instrument covers domestic banks but is not applied to
the branches of foreign banks operating in the domestic market.
The study concludes that leakages weaken policy effectiveness in
the United Kingdom. Aiyar et al. (2014) exploit exogenous changes
in the capital ratios of U.K. banks to investigate whether these reg-
ulatory shocks are transmitted abroad. As the regulatory changes
were imposed at the unconsolidated level, the authors argue that
cross-border lending responds more than lending by affiliates abroad.

After the financial crisis, some global banks have retrenched from
foreign markets. There is hardly consistent cross-country evidence
analyzing the drivers of this retrenchment. One prudential policy
database commonly used in previous studies and compiled by Barth,
Caprio, and Levine (2013) has indexes constructed based on survey
responses to reflect the broad stance of regulation and supervision.
The three-year survey intervals are not ideal for studies using higher-
frequency data and focusing on the identification and assignment of
effects to particular instruments. Houston, Lin, and Ma (2012) use
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these data and find that banks lend more in markets with fewer
regulations when there is an effort by domestic regulators to limit
bank risk taking. Bremus and Fratzscher (2015) combine these data
with the BIS international banking data and show that cross-border
bank outflows appear to be driven by expansionary monetary poli-
cies, with some flows mitigated by tighter regulation. Reinhardt and
Sowerbutts (2015) construct a database of macroprudential instru-
ments for sixty countries and find that countries increase aggregate
borrowing from abroad after an increase in capital requirements but
not after an increase in lending standards, attributing these out-
comes to the coverage of these instruments. As we observe in our
initiative and discuss in section 5, some of the specific dynamics in
global bank reactions to policy instruments depend on their ex ante
balance conditions, which are not generally observable or used in
studies of aggregate data.

2.2 Expected Effects of Specific Instruments

Previous work reviewed above provides a mixed picture of the
effects of prudential instruments. While most studies find a decline
in domestic lending following a domestic regulatory tightening,
effects differ across banks, countries, and instruments. In terms of
international spillovers, no single theoretical model captures the
range of possible international transmission channels and bank-
level responses to the different prudential policy instruments—
capital requirements, exposure limits, concentration limits, loan-to-
value ratio limits, and minimum reserve requirements—examined by
teams participating in the IBRN initiative. Figure 1 details possible
routes for inward and outward policy transmission, whether through
global banks directly or through their affiliates around the world.

To illustrate the distinct channels of outward and inward pol-
icy transmission internationally, consider a global bank from the
United States (U.S.) which owns an affiliated bank in Germany and
another in the United Kingdom (U.K.). Suppose that the affiliate
within Germany lends only in that host country, while the U.K. affil-
iate lends both in the United Kingdom and elsewhere throughout
Europe. The global bank can move funds across both affiliates and
its U.S. operations as part of a consolidated operational strategy.
The bank’s lending in Germany could depend on U.S. regulations,
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German regulations, and regulations in the United Kingdom. If the
United Kingdom implements a prudential policy change and this
influences U.S. bank lending in the United Kingdom and possibly
Germany, we refer to this adjustment as the outward transmission
channel.5 If the U.K. prudential policy influences lending by the
U.S. bank in its home (U.S.) market, this is an inward transmission
channel.

As an example of expected effects, consider the possible implica-
tions of capital requirements in the domestic market. In the longer
term, higher capital requirements make bank lending less cyclical,
albeit at a marginally lower level. In the short run, the costs of
raising capital may be high and banks at home may reduce the
supply of credit if capital constraints become more binding. This
response should be related to bank-specific capital ratios and overall
balance sheet composition in terms of risks and funding structures.
The response will also differ whether the capital requirement is set
at the consolidated level or whether it applies to a particular domes-
tic sector (SCR)—in which case there may be a relative price effect
when lending abroad. Some domestic banks may increase interna-
tional activities by moving to less regulated markets if the regulation
does not bind or is not applied on a consolidated level. Alternatively,
tighter regulations may induce banks to lower their foreign mar-
ket activities if their global balance sheet constraints become more
binding. How domestic banks are affected by regulatory policies will
thus depend not only on how the policy is applied but also on the
strength of their balance sheet and on their international business
model. The response of foreign banks to the domestic regulation can
depend on their own relative capital position and profitability. For
example, if the foreign banks start out with a relatively strong capi-
tal position, they can be well situated to expand lending in a location
where the domestic banks have retracted loan supply due to tighter
standards. These foreign banks may respond differently if their affil-
iates in the domestic market are subsidiaries that are subject to
the tighter capital requirements, instead of affiliates established as
overseas branches, which are not.

5Alternatively, there could be an outward reallocation between the United
Kingdom, Germany, and other foreign markets.
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The effects of tighter capital requirements may also change over
time, as banks can raise additional external equity or retain profits.
Any negative impact effect might thus be mitigated over time, and
capital requirements become less binding. Careful analysis of the
timing of effects is warranted. Capital regulations are more likely to
bind when the cost of raising equity is high—in other words, at the
bottom of the output and financial cycles, when profitable oppor-
tunities are rare and capital markets are less exuberant. Another
noteworthy feature of changes in capital requirements is that many
have been implemented following international agreements. As such,
their impact is likely to be more global than the effects of prudential
regulations for which there is more national discretion with regard to
implementation. At the same time, spillover effects might be more
limited to the extent that changes in regulation are coordinated
internationally and applied at the consolidated level.

Consider next the mechanisms for international spillovers from
changes in loan-to-value ratios which limit the amount of borrowing
a debtor can have on a particular transaction as a fraction of the
underlying asset value. Use of these instruments is typically not coor-
dinated internationally. Such limits work on credit demand rather
than credit supply, and studies such as Claessens, Ghosh, and Mihet
(2014) have concluded that these instruments may be most impactful
on credit outcomes. A priori, international spillovers may be weaker,
and bank-specific characteristics, such as the degree of capitalization,
may be less relevant for identifying the effects of these instruments. If
a foreign country changes LTV caps on mortgage lending, there may
be a limited inward spillover if domestic credit demand is unchanged.
However, LTV limits also limit the risk that a bank is able to take
in its home market. Hence, banks affected by the regulation might
change the composition of their credit supply by substituting away
from mortgage lending at home toward lending into other sectors or
internationally.

Reserve requirements or interbank exposure limits are instru-
ments that may induce spillovers, as these instruments serve as fund-
ing restrictions.6 Generally, higher reserve requirements make either

6Policymakers may tighten reserve requirements in order to dampen credit
growth and thus have an (implicit or explicit) financial stability goal in mind. This
may be the case, for example, if the legal basis for the use of other macroprudential
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domestic-currency deposits or foreign-currency deposits scarcer
depending on the specific application of this instrument. With higher
reserve requirements in place, the cost of funding rises. Banks cannot
lever up this funding to the same degree as previously, thus favoring
other sources of funding. The return offered to depositors would be
lower, which may reduce funding and lending. Restrictions on inter-
bank exposures can lead to spillovers from or to banking systems
and possibly have concentrated effects on banks that depend more
on interbank funding. For global banks, restrictions also may con-
strain the scale of borrowing from related parties through internal
capital markets, generating funding reallocations.

The IBRN analysis of international spillovers does not consider
the reasons why policymakers vary prudential instruments. Macro-
prudential policies differ in intent from microprudential policies
which aim at stabilizing individual financial institutions, differ from
capital controls which target the cross-border movement of capi-
tal, and differ from monetary policy which targets a combination
of macroeconomic goals such as low price inflation and full employ-
ment.7 We focus on the prudential policy changes more broadly,
regardless of whether stated as explicitly macroprudential or micro-
prudential. Changes in interbank exposure limits may be triggered
by microprudential concerns, whereas changes in LTV caps typi-
cally aim at preventing an overheating of the housing market and
thus have a macroprudential motivation. For example, a prudential
policy instrument like exposure limits applied to banks is intended
to reduce risks due to the concentration of lending on the balance
sheets of the targeted institutions. This policy may be effective at
achieving those goals for domestic entities, while at the same time
other foreign institutions pick up the customers squeezed from those
institutions for which the exposure limits bind. If the intent of pol-
icy was microprudential, such a redistribution of activity may be the
desired outcome: demand for credit is satisfied by reallocating bor-
rowers to institutions with stronger capital ratios and more liquid
assets which may have more capacity to safely engage in domestic

instruments is inadequate or if the institutional mechanisms to activate those
instruments are comparatively restrictive.

7See the discussions of the standard Tinbergen assignment problem by Fischer
(2011) and Obstfeld (2014).
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lending. However, if the policy was implemented for macroprudential
reasons, the spillover might be less desirable and can be interpreted
as leakages that undermine the intent of the original policy. Likewise,
if exposure limits constrain lending to particular domestic counter-
parts, institutions might shift activity to other economies or those
counterparties unconstrained by the exposure limits. Such spillovers
may not be attempts to circumvent regulation or even leakages, but
instead are a result of an intended reallocation of bank activities.

3. Hypothesis Testing and Empirical Models

Fifteen IBRN country teams, as well as cross-country studies con-
ducted by the BIS and ECB, examine whether bank lending responds
to changes in prudential regulation, and whether these responses are
shaped by characteristics of the banks or the state of the financial
cycle.8 For both dimensions—the lending response and the pruden-
tial instruments—we consider the home and the foreign markets.
From figure 1, we consider four types of banks for each country
pair ij : domestic banks in i that operate in i and not in j (but
may lend cross-border); domestic banks in i that have affiliates in
j; banks headquartered in j that have affiliates in i; and banks that
operate in j and i but are headquartered in k. While the specific
features of the data in the inward and outward transmission exer-
cises determine some modeling choices, a number of specification
features pertain to all models. In the methodological discussion,
we focus specifically on the common empirical methods applied by
country.

8The studies included in this IBRN initiative on the impact of prudential
instrument changes on the activities of global banks include Auer, Ganarin, and
Towbin (2017) for Switzerland; Avdjiev et al. (2017) using international data;
Başkaya, Binici, and Kenç (2017) for Turkey; Berrospide et al. (2017) for the
United States; Bonfim and Costa (2017) for Portugal; Bussière, Schmidt, and
Vinas (2017) for France; Caccavaio, Carpinelli, and Marinelli (2017) for Italy;
Damar and Mordel (2017) for Canada; Frost, de Haan, and van Horen (2017) for
the Netherlands; Gajewski and Krzesicki (2017) for Poland; Hills et al. (2017)
for the United Kingdom; Ho, Wong, and Tan (2017) for Hong Kong; Jara and
Cabezas (2017) for Chile; Levin-Konigsberg et al. (2017) for Mexico; Nocciola,
Żochowski and Franch (2016) using international data; Ohls, Pramor, and Tonzer
(2017) for Germany; and Park and Lee (2017) for Korea.
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3.1 General Specification Features

3.1.1 Dependent Variables

Bank lending as the key transmission channel running from banks
to the real economy is the dependent variable. Using changes in
loans as the dependent variable has the added advantage that loan
data are readily available and relatively comparable across banks
and countries. These data will be considered in comparable baseline
specifications implemented by all country teams. The observations
on the loan data accord with the perspective of the specification
studied by the researcher, so they may represent domestic loans,
cross-border loans, or local claims. If available, in their respective
additional analysis some country teams have also used claims and
more refined sectoral breakdowns of loans.9

Because we are interested in the responses of lending to changes
in prudential instruments, the baseline model uses log changes in
stocks as the dependent variable.10 The advantage of using log
changes is that the data are smoothed while conserving the rank-
ing of the values. This approach implies that changes in prudential
instruments may have temporary growth effects rather than perma-
nent level effects, following the approach of Henry (2007) for changes
in capital controls.

3.1.2 Prudential Instruments and Specifications

Prudential instruments could be introduced into the empirical spec-
ification simultaneously or individually, with lags, and as levels or
in changes. Some instrument changes might have been implemented
simultaneously, making it difficult to attribute possible effects to a
specific instrument. Also, prudential instruments target different bal-
ance sheet items of banks and operate through different transmission

9These data have been used in many previous studies. For details, see the Inter-
national Banking Library, hosted at the Halle Institute for Economic Research
(http://www.bankinglibrary.com).

10In appendix 2, we describe the common methodology used for dealing with
outliers. In addition, log changes of stocks do not inform about changes in loans
relative to banks’ balance sheets. Country teams thus use different scaling options
in robustness exercises.
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channels. In the baseline model, instruments are included in separate
specifications and in one additional specification that simultaneously
includes all instruments. Moreover, teams examine spillovers using
an index PruC that captures the change of any regulation and which
is conceptually more comparable to the approach in studies that uti-
lized the lower-frequency (three-year survey) data of Barth, Caprio,
and Levine (2013).

The international dimension of prudential regulations is captured
in four ways (figure 1):

• Home (i.e., parent-bank) country regulation (HomePj,t): The
home country is the country of the parent bank. For the
outward transmission exercise, the home country is the coun-
try that conducts the study. Typically, regulation in the home
country does not vary across banks. For the inward trans-
mission case, the home country may vary across banks if the
IBRN country hosts affiliates of foreign banks.

• Destination-country regulation (DestPj,t): The destination
country is the economy to which a loan has been granted.
This is mainly relevant for the outward transmission case.
This economy does not need to be the host country of the
bank because cross-border loans are considered as well and
those might be granted to third countries.

• Host-country regulation (HomePj,t): The host country is the
country where the affiliate of a bank is hosted. This is rele-
vant mainly for the inward transmission case. In this case, the
host country is the IBRN country that conducts the study.
Recall that the destination country and the host country
might be different. In our previous example, a U.S. global
bank owns a U.K. affiliate that lends to France and Germany.
In this case, the United States is the home country, the United
Kingdom is the host country, and France is the destination
country.

• Foreign-exposure-weighted regulation (ExpPb,t): Banks can be
subject to regulations in several countries, and teams create a
composite measure of such regulations. In the outward trans-
mission through global banks exercise, teams weight regula-
tions with the foreign exposures outside the home country
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and destination countries.11 For the inward transmission case,
domestic global banks that are active in several foreign coun-
tries are exposed to the regulations of those countries. Teams
weight regulations with the bank-specific foreign exposures
outside the home country. The exposure weights are based on
exposures over the previous four quarters. They are calculated
based on the sum of foreign assets (on an immediate borrower
basis) and liabilities in a given market.12

The spillover effects of prudential policy should depend on whether
policies are applied at a consolidated or unconsolidated level. Most
of the home prudential policies apply to the consolidated entity, to
domestic parents and their foreign branches (consolidated or uncon-
solidated). Foreign bank subsidiaries are generally subject to host-
country regulations. Regarding the foreign affiliates in the home
country, the same logic applies. The spillover effects also depend
on the type of regulation. For example, capital regulation is likely
applied on a consolidated basis to domestic banks and to the
domestic subsidiaries of foreign banks. Other instruments, includ-
ing reserve requirements, may only apply to specific entities within
the organization. Moreover, sectoral capital requirements likely will
be country specific.

Tests for inward spillovers of foreign policy instruments take two
broad formats, depending on whether through global bank foreign
exposures or through hosted affiliates of foreign banks. Tests of out-
ward spillovers of foreign policy instruments consider how global
banks adjust total positions externally or how these global banks
reallocate activity across foreign locations.

11These exposure-weighted prudential instruments share some similarities with
price indexes in Melitz-type models (Melitz 2003), although we do not derive the
indexes from an explicit optimization problem. Note that the weights can be con-
sidered exogenous as long as the patterns of banks’ international activities are
sufficiently persistent and do not vary at the same frequency as the prudential
instruments.

12This summing of assets and liabilities follows the international trade and
finance literature, in which openness to foreign trade is often measured through
the sum of exports and imports (Leamer 1988). In some country cases, data
availability constraints necessitate using variants of the recommended weighting
approach.
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Formally, log changes in the stock of (domestic) loans (ΔYb,t) are
linked to prudential changes, bank-level controls (Xb,t−1), and bank
and time fixed effects (fb, ft):

ΔYb,t = α0 + (α1PPb,t + α2PPb,t−1 + α3PPb,t−2) + α4Xb,t−1

+ (β1PPb,t · Xb,t−1 + β2PPb,t−1 · Xb,t−1 + β3PPb,t−2 · Xb,t−1)

+ fb + ft + εb,t, (1)

where PPb,t is a policy measure appropriate for the international
transmission exercise conducted. Time fixed effects capture changes
in prudential instruments on the home market. Multiplying our
interaction coefficients by the mean values of the corresponding bal-
ance sheet variables (X̄b,t−1), the F-test

∑3
i=1(αi + βi · X̄b,t−1) = 0

considers whether the cumulative impact of regulations on lending
growth over a time horizon of three quarters is statistically signifi-
cant for the average bank.

An additional specification examined by teams allows for the
effect of the foreign prudential instrument to vary over the home
financial or business cycle. The resulting specification is

ΔYb,t = α0 + α1PPcum,b,t−1 + α2Xb,t−1 + α3PPcum,b,t−1 · Zt

+ fb + ft + εb,t, (2)

where Zt is the credit-to-GDP or output gap in the home market. In
order to measure the effect of the financial cycle, we use a cumulative
regulatory measure (PPcum,b,t−1). Using mean values of our cycle
variables (Z̄j,t), prudential instrument net effects on lending growth
for the average bank are analogously defined as (α1 + α3 · Z̄j,t) with
a corresponding F-test of significance. Additional baseline specifica-
tions do not include interaction terms or include multiple prudential
instruments simultaneously. A comprehensive discussion of the spe-
cific international transmission test and regression specifications is
provided in appendix 1.

3.1.3 Identification

Identification of causal effects of policy instruments is helped by the
use of micro- or bank-level data. The project exploits the joint effects



Vol. 13 No. S1 Cross-Border Prudential Policy Spillovers 523

of two features of the data to facilitate identifying effects of policy
instruments.

This first identification feature is that prudential instrument
changes are considered exogenous for the individual bank behav-
ior, as opposed to aggregate credit measures, and in a cross-country
environment. In this sense, our models take a partial equilibrium per-
spective: decisions on changes in prudential instruments are assumed
to not be driven by the specific individual banks. But assuming this
exogeneity is not sufficient. If all banks in the same country were
to face the same prudential instrument changes, then instrument
changes and common shocks could not be identified separately. Pru-
dential variables would thus be tantamount to country-time effects.
Our identification strategy depends on differences in prudential
instruments affecting banks domiciled in the same country. These
differences arise when banks are active in different countries and
have heterogeneous exposures.

The second feature is that business models of banks are het-
erogeneous so that banks are expected to respond to the same
policy measure in different ways. Some banks conduct cross-border
activities, others maintain branches and subsidiaries, and borrowing
and lending patterns are differently concentrated across countries.
Adjustment along the extensive margin, with exit and entry from
locations, is assumed to take place with a much lower frequency
than changes in the lending and prudential policies.

3.1.4 Other Specification Issues

Whenever appropriate, country teams include within empirical spec-
ifications bank, country, and time fixed effects to account for time-
invariant heterogeneity at the bank and country level as well as
common shocks affecting all banks in period t. As in Khwaja and
Mian (2008), demand effects in country j can be captured by intro-
ducing borrower-time fixed effects to account for changes in credit
demand.13 While in the baseline specification clustering of residuals
by country has been used, country teams have been advised to
cluster as appropriate.

13Some papers follow a similar route but include country-time fixed effects
instead. In this case, the country-level regulatory measure can be included in the
interaction terms only.
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4. Data and Descriptive Statistics

Section 4.1 provides a high-level overview of the patterns of use and
changes in prudential instruments over time and across countries
included in the IBRN Prudential Instruments Database. Section 4.2
introduces the specifics of the bank-level balance sheet data exam-
ined by country teams. Section 4.3 provides details on the other
variables used in the specifications, including credit cycles, output
gaps, and country characteristics.

4.1 Prudential Data

The IBRN and IMF collaboration, the Prudential Instruments Data-
base, includes rich quarterly information on the announcement and
implementation of policy changes for 2000 through 2014 for sixty-
four countries, as described in in Cerutti et al. (2017). Seven pruden-
tial and regulatory instruments are included: general capital require-
ments, sector-specific capital requirements (split into real estate
credit, consumer credit, and other), interbank exposure limits, con-
centration limits, loan-to-value ratio limits, and reserve requirements
(in local and in foreign currency).14 Generally, we do not explicitly
distinguish whether prudential instruments have been activated for
microprudential or macroprudential reasons, because the channels
for generating cross-border spillovers are similar, regardless of the
reason for instrument use.

For a tightening (loosening) of an instrument, the index is coded
as 1 (–1) in the quarter when a change in the policy takes effect.15

Indexes are presented in two ways. The first type of index records
the changes in each quarter when a policy is modified, with a zero

14Information on capital controls is not included in the regulatory data set. This
information currently is not available on a quarterly basis, as in Schindler (2009)
and follow-up studies using the IMF’s Annual Report on Exchange Arrangements
and Exchange Restrictions. In the IBRN studies, differences in capital controls
across countries or variations over time are assumed to be absorbed in the country
and time fixed effects.

15For some indexes, changes in a given quarter may be greater (lower) than
1 to account for the intensity in the change of the instrument that the index is
capturing. For example, if a change in the reserve requirement in a quarter is
double the change in the next quarter, this would be captured by a coding of 2
in the index for the first quarter and 1 in the second.
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in those quarters when no change occurs. The second type of index
is a cumulative index. In each quarter, the index is the sum, since
the first quarter of 2000, of all changes in that policy instrument
recorded prior to and during the quarter of interest. The purpose of
this cumulative index is to capture the level of overall “tightness”
change of an instrument at a given point in time. If a particular
instrument has never been introduced in a given country, the raw
data are set to zero. While some of the prudential instruments have
information on the overall level (tightness), this information is not
used in the analysis of the IBRN initiative because of difficulties
of constructing useful metrics similarly defined across countries and
over time.

Table 1 provides insights into the variation observed in the full
database, by prudential instrument, for the years 2000 through 2014.
The table provides counts of the number of countries that report
a change in each instrument, the number of overall changes in the
instrument, and the breakdown between tightening (>0) and loosen-
ing (<0) events. The left panel of the table provides this information
across all sixty-four countries in the database out of a total of 3,840
country-time observations; the right panel shows incidence across six
countries—Germany, France, Japan, Switzerland, the United King-
dom, and the United States—that have a number of large glob-
ally active banks. These countries are highlighted for their potential
importance in generating international spillovers through prudential
instrument changes.

Changes in general capital requirements and reserve require-
ments have been more relevant than changes in other instruments.
For example, interbank exposure limits have been changed less fre-
quently. In the right panel, only general capital requirements are well
populated across these six countries and with multiple events; two
countries changed reserve requirements on local-currency deposits
and two countries changed interbank exposure limits.

Time-series variation in instruments also is important for the
econometric exercise, since the instrument effects need to be sepa-
rated from the time fixed effects used to control for omitted vari-
ables such as changes in aggregate demand. Instruments that have
changes well distributed over time include concentration limits,
loan-to-value ratios, reserve requirements, and sector-specific capital
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requirements. Capital requirement changes are concentrated over
time. Nonetheless, although international agreements such as Basel
II or Basel III set a common framework for these regulations, there is
still a sufficiently high degree of variability with regard to the imple-
mentation and activation of instruments across countries to perform
meaningful analyses.16

4.2 Balance Sheet Data for Banks

The data used by country teams are collected as part of financial
supervision and regulatory reporting, with banks in each country
providing confidential quarterly balance sheet data and data on
international positions. The choice of bank-level characteristics in
baseline empirical specifications is guided both by theoretical priors
on which balance sheet and bank characteristics might matter for
international transmission and by data availability.

The baseline specification’s dependent variable (Yb,t) is based on
total loan data for the reporting bank or global bank affiliate as
relevant for the international spillover examined. The balance sheet
characteristics (Xb,t−1) included as explanatory variables capture
the structure of banks’ assets and liabilities, their profitability, and
their degree of internationalization. Bank size is the log of total
assets (LogTotalAssetsb,t−1); liquidity is measured as the fraction of
a bank’s portfolio of assets that is illiquid (IlliquidAssetsRatiob,t−1);
the deposit ratio is the fraction of the banking organization’s balance
sheet financed with core deposits (CoreDepositsb,t−1); and the cap-
ital ratio is the banking organization’s regulatory tier 1 risk-based
capital-to-asset ratio (Tier1Ratiob,t−1).17 The bank’s degree of inter-
nationalization is generally measured through the difference between
“net due to” and “net due from” of the head office as a measure of
internal capital market positions of the entity, relative to assets (Net-
DueTF b,t−1), and by foreign assets plus foreign liabilities, relative
to total assets plus total liabilities (InternationalRatiob,t−1). More

16See Kalemli-Ozcan, Papaioannou, and Peydro (2013) for an overview of the
timing of implementation of financial regulations across European countries.

17Ratios are in percent (multiplied by 100). Some country teams use the balance
sheet ratio of equity over total assets instead of regulatory tier 1 capital.
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detailed information regarding data preparation, including variable
definitions and cleaning procedures, may be found in appendix 2.

4.3 Credit Cycles, Output Gaps, and Other Country
Characteristics

To test for potential differences in prudential instrument effects over
the (aggregate) credit cycle, some specifications include credit-to-
GDP gap data. As in Drehmann, Borio, and Tsatsaronis (2011),
the credit-to-GDP gap is defined as the difference of credit to GDP
from its long-run trend in percentage points.18 The credit component
draws on total credit to the non-financial private sector available at
the BIS.19 If total credit is not available, data on domestic credit are
taken from the IMF’s International Financial Statistics. Financial
cycles for the home country are included in the inward transmission
models, and financial cycles for the host country are included in the
outward transmission models. In addition, some specifications use
domestic credit growth by country, with the time series on credit
to the private non-financial sector available for a broader group of
countries than the credit data, or output gap measures constructed
following BIS methods (BIS 2014).

5. Do Prudential Policies Affect International
Bank Lending?

Fifteen country teams studied a combination of inward and out-
ward transmission exercises. Sections 5.1 and 5.2 summarize results
only from the baseline models for inward and outward transmission
implemented by countries. Individual country papers provide more
detailed and nuanced analyses of inward and outward prudential

18Prior studies show that financial cycles can be key indicators of emerging
risks (Borio 2012; Claessens, Kose, and Terrones 2011). As such, cyclical devel-
opments may ultimately be triggers for macroprudential policies such as the
countercyclical capital buffer.

19This long-run time trend in turn is calculated with a one-sided Hodrick-
Prescott filter using a smoothing factor of 400,000. Data by country are
available as the BIS’s long series on credit to the private non-financial sector:
http://www.bis.org/statistics/credtopriv.htm, http://www.bis.org/statistics/
credtopriv/documentation.pdf.
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Table 2. Types of Specification by Country

Outward
Inward Transmission of . . . Transmission of . . .

Exposure- Home Prudential Destination-
Weighted Policy via Country
Regulation Affiliates Policy* Total

Canada � 33
Chile � � 53
France � 35
Germany � � � 84
Hong Kong � 25
Italy � 32
Mexico � � 52
Netherlands � 35
Poland � 28
Portugal � � 49
South Korea � 35
Switzerland � 24
Turkey � � 48
United Kingdom � � 56
United States � � � 86

Total 199 281 195 675

Notes: This table summarizes the transmission channels studied by particular country
teams, along with the total number of regressions by country (row) and channel (col-
umn). The specifications differ in transmission channel (exposure-weighted inward trans-
mission, inward transmission of home policy via affiliates, outward transmission) and in
the inclusion of bank variable interactions and business and financial cycles. *The outward
transmission channel looks primarily at effects on lending from destination-country policy.
Third-country exposure-weighted effects are included in addition to destination-country
policy in one exercise.

policy transmission through bank lending. Cross-country analyses
conducted by the BIS and ECB provide additional insights.

5.1 Which Transmission Channels and Instruments
Have Been Analyzed?

The international spillover exercises explored by the country teams
are summarized in table 2. Eleven of the fifteen countries study
inward transmission of foreign prudential policy changes. Eight
countries explore inward transmission through their own global
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banks that maintain foreign operations. Ten countries consider
transmission into their country through the operations of the affil-
iates of hosted foreign banks. The next column shows that six of
the fifteen countries study external adjustments in lending by their
own global banks, i.e., the outward transmission channel. Among
these, most specifications address the effects of foreign prudential
policies on the external lending of global banks. A smaller num-
ber of specifications explore foreign lending reallocation through
global banks via cross-border flows and foreign affiliates. As country
teams focus only on those prudential instruments that show suf-
ficient variation and on specific transmission channels, the total
number of empirical specifications by channel thus differs across
countries.

5.2 Meta-Analysis of the Fifteen Country Studies

We perform a meta-analysis to extract relevant and robust lessons
on international spillovers from the fifteen country studies. Meta-
analyses summarize the key outcomes of empirical exercises, and
then explore which features of an empirical model are drivers of dif-
ferent empirical outcomes. A strength of the approach is that the
empirical studies we summarize are designed to be homogenous, by
using the same baseline regression model and variable definitions.
Moreover, by summarizing the results of all the analyses, we are
not subject to criticisms of publication biases that can affect meta-
analyses that draw on only published research. By design, as we
seek robust lessons on international spillovers, we use conservative
criteria for significance.

Our measure of statistical significance is the 10 percent sig-
nificance of the summed effect on lending growth over linear
combinations of all regression terms that include each specific
prudential instrument. For example, in exercises that introduce pru-
dential instrument interactions with bank balance sheet character-
istics, the relevant test result reported is over

∑3
i=1(αi +βi · X̄b,t−1)

and (α1 + β1 · X̄b,t−1), which utilizes the mean level of each bal-
ance sheet characteristic for the banking entities in each regression
sample. In specifications in which there are interactions of the pru-
dential instrument with business or financial cycles, the relevant
metric for an effect on lending growth is the test result over the
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sum (α1 + α3 · Z̄j,t) or (α1 + α4 · Z̄j,t). This type of test requir-
ing the summed net effect of a prudential measure on lending is a
more conservative threshold for significance than a test of statistical
significance at any single quarter. As a conservative threshold, the
exercise will tend to provide a lower bound on the incidence of inter-
national spillovers of prudential policies through bank lending. As
exposited within the country papers, teams frequently observe sta-
tistically significant international spillovers when not netting over
three quarters.

Table 3 shows the number of regression specifications and num-
ber of countries by prudential instrument and exercise that are used
in the meta-analysis. The largest numbers of regression specifications
across the collection of studies are for inward transmission of home
prudential policies into host markets through hosted affiliates of
global banks. Ten countries explore the spillover effects of changes in
general capital requirements, sector-specific capital buffers, loan-to-
value ratios, and local reserve requirements. Fewer countries exam-
ine inward spillovers through hosted bank affiliates of the changes
in foreign reserve requirements, interbank exposure limits, or con-
centration ratios. Eight countries examine inward transmission of
foreign policies through the exposures of their own global banks. Six
countries examine how their global banks reallocate lending inter-
nationally when foreign affiliate locations have changes in respective
prudential instruments.

5.2.1 What Is the Direction of Prudential Instrument
Spillovers through Global Banks?

Table 4 considers the sign pattern of significant international
spillovers, showing—by specific prudential instrument (rows) and by
transmission channel—the share of empirical specifications that reg-
ister statistically insignificant spillovers (column a), positively signed
significant spillovers (column b), and negatively signed significant
spillovers (column c). “Positive” spillovers indicate that a tighten-
ing of a prudential measure in one location is associated with an
increase in lending growth in another location. As baseline studies
do not consider asymmetric effects of prudential policy tightening or
loosening, the discussion of results assumes symmetry in spillovers
even as the actual language of our discussion refers to tightening.
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Examination of table 4 shows that the majority of these baseline
regression specifications do not exhibit statistically significant inter-
national spillovers of prudential instruments. For example, when for-
eign general capital requirements are adjusted, the domestic lending
of home global banks with affiliates in foreign locations does not sig-
nificantly change in 75 percent of the specifications examined across
country teams. However, significant international spillovers of this
instrument are still often observed.20 In the specifications covering
home global banks, when foreign capital requirements tighten, these
banks significantly increase domestic lending growth in 19 percent of
cases (column b) and reduce domestic loan growth in the remaining
6 percent of cases (column c). Similar patterns are observed in the
outward spillovers of these policies.

The last columns of table 4 show that global banks reallocate
lending externally when local reserve requirements change. Foreign
reserve requirement tightening on local deposits is more often associ-
ated with global bank expansion of lending growth abroad than with
lending growth contractions. While the literature reviewed in section
2.1 tended to find that lending declines when regulations tighten,
this evidence drawn from a broad sample of countries using micro-
banking data shows a mixed pattern of responses to most policy
instruments. Interestingly, the columns summarizing inward trans-
mission of policy through hosted affiliates of foreign banks show that
general capital requirements are least likely to be associated with
significant inward lending transmission, while home reserve require-
ments, LTV caps, and concentration limits have significant spillovers
into host loan growth in one-quarter to one-third of the regression
specifications.

Table 5 complements these results by showing which countries’
experiences drive the patterns of significant instrument spillovers
just described. When foreign countries tightened general capital
requirements, positive spillovers to home loan growth by global
banks were observed across U.S., German, and Chilean banks, while

20This significance is beyond the level that likely could be attributed to type I
errors: under the hypothesis of “no spillovers,” about 10 percent of specifications
are expected to be significant at the 10 percent level.
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German global banks had significantly reduced loan growth out-
wardly and U.S. global banks had mixed directional effects depend-
ing on the regression specification. Negative inward spillovers were
observed for U.K. and Swiss global banks. The German global banks
also expanded home loan growth when foreign loan-to-value limits
tightened, without significant outward transmission from the LTV
ratios. Tighter local reserve requirements influenced outward trans-
mission by global banks in all of the countries that studied this
channel. Global banks from Canada, France, Italy, and the Nether-
lands increased lending growth externally, while U.S. and German
banks contracted loan growth abroad without increasing loan growth
back home. This directional heterogeneity, with the incidence differ-
ing across instruments and transmission channels, is important for
understanding the intended and unintended effects for a range of
prudential instruments.

All country teams tested to see whether bank-level balance sheet
characteristics were important drivers of identified heterogeneity in
the international spillovers through the respective channels. Table 6
summarizes which countries identified a significant role for particu-
lar balance sheet characteristics. In inward transmission of general
capital requirements by global banks into domestic loan growth, core
deposit ratios of banks were important for four countries; net due
ratios and tier 1 capital ratios were important features in transmis-
sion through hosted affiliates of foreign banks. Within a country,
heterogeneity in loan growth spillovers from the loan-to-value ratio
changes in the home countries of hosted foreign banks were often
associated with bank-specific illiquid asset ratios, asset size, and
core deposit ratios. Tier 1 capital ratios also differentiated global
banks in the spillover of exposure-weighted reserve requirements
on foreign deposits and concentration ratios into domestic lending
growth. Overall, these findings are consistent with the prior that a
tightening of prudential regulations induces a reallocation of market
shares away from weaker banks toward banks with stronger balance
sheets. Changes of prudential instruments therefore are observed to
have influence on the global pattern of international lending, with
potential implications for competition, bank-level risk, and financial
stability.
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5.2.2 Which Specification Features Drive the Likelihood of
Observing International Spillovers?

As a complement to these summary tables, we perform a formal
meta-analysis using probit regressions to explore which spillover
regression features and data sample characteristics are associ-
ated with a higher or lower likelihood of significant international
spillovers for each prudential instrument. These probit regressions
consider whether the likelihood of identifying a significant spillover
varies across advanced and emerging markets;21 across the type of
prudential transmission exercise (inward spillovers through hosted
affiliates versus through global banks, versus outward through global
banks); across specifications that include only recent changes in pru-
dential instruments versus including cumulative changes; or across
transmission specifications that include versus exclude bank-specific
balance sheet characteristics, that control for financial and business
cycles, or that simultaneously introduce the effects of multiple pru-
dential instruments.22 The dummy variable is PP*bank for mod-
els with interactions between the prudential policy instrument and
bank-specific balance sheet characteristics, and PP*cycle for models
with interactions with cycle indicators and including cumulative pol-
icy changes. Finally, the specifications include a continuous variable
reflecting the percent of instrument changes that represent tight-
enings as opposed to loosenings; the specifications also include the
share of foreign banks in the banking system studied, which may
matter for the aggregated transmission of spillovers through foreign
banks and for market share considerations. The dummy variables
are further described in appendix 2.

21An emerging market dummy captures potential differences in spillovers
between emerging market and advanced economies, although emerging markets
only explored inward transmission exercises.

22A dummy indicating whether all prudential instruments are included in the
specification simultaneously, versus one at a time, is potentially important, as
the simultaneous instrument specifications reduce the degrees of freedom in the
regressions and may raise the difficulty of identifying a significant set of regres-
sion coefficients. However, such specifications avoid omitted variable bias that
might occur when prudential instruments are changed by a country at the same
time, potentially causing a single instrument to mistakenly pick up the effect of
another instrument not included.
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Each row of table 7 represents an individual probit regression.23

Three probit regressions are presented for each prudential instru-
ment. The “All” row has the dependent variable take the value of
1 if a specification reported by a country team indicates a statisti-
cally significant international spillover of the prudential instrument,
where significance is defined as summed over three quarters and at
the 10 percent level. The “Positive” row keeps a value of 1 only if
the prudential instrument tightening is associated with spillovers
of stronger loan growth externally. The “Negative” row explores
whether prudential instrument tightening is associated with reduced
international loan growth. The columns of the table show the roles
of the respective specification or country characteristics in differ-
entiating the probability of significance relative to the base case of
the probit. The base case is the probability of a significant effect of
the prudential instrument on lending growth for an advanced econ-
omy through hosted affiliates of foreign banks, in a specification that
includes only one prudential instrument and without cycle or bank-
characteristic interactions. The rightmost columns of table 7 provide
the total number of regression observations by instrument and the
pseudo-R2 of the specification. The pseudo-R2 indicates the relative
power of the full group of right-hand-side variables in describing the
pattern of observed significant spillovers of the respective prudential
instruments into lending.

From table 7, observe that countries classified as emerging mar-
kets (Mexico, Poland, Chile, Turkey) have a lower probability of
significant inward transmission of foreign prudential policies, except
for inward spillovers of interbank exposure limits and concentra-
tion ratios, where the probability is higher. For these latter two
instruments, inward transmission through hosted foreign affiliates
is more likely to be associated with spillovers than transmission
through global banks. The columns for inward transmission through
global banks and for outward transmission together show that the
probability of tighter general capital requirements being associated
with higher international lending growth is greater for global banks

23While table 7 compares probits on any significance versus by sign of sig-
nificance, other probits have been explored using different weighting approaches
applied to regression observations (for example, country weights, banking system
size weights). Results are available on request.



540 International Journal of Central Banking March 2017
T
ab

le
7.

P
ro

b
it

R
eg

re
ss

io
n

A
n
al

y
si

s
of

S
ig

n
ifi

ca
n
ce

b
y

P
ru

d
en

ti
al

In
st

ru
m

en
t

In
w

a
r
d

%
F
o
r
e
ig

n
D

ir
e
c
ti

o
n

o
f

E
m

e
r
g
in

g
E
x
p
o
s
u
r
e

O
u
tw

a
r
d

P
P
*
C

y
c
le

P
P
*
B

a
n
k

A
ll

P
P

%
B

a
n
k

S
ig

n
ifi

c
a
n
c
e

M
a
r
k
e
t

W
e
ig

h
te

d
T
r
a
n
s
m

is
s
io

n
In

d
ic

a
to

r
In

d
ic

a
to

r
In

d
ic

a
to

r
T

ig
h
te

n
in

g
O

w
n
e
r
s
h
ip

O
b
s
.

R
2

G
e
n
e
ra

l
C

a
p
it

a
l

(A
ll
)

−
0

.6
4

1
.2

5
∗

∗
2

.2
4

∗
∗

∗
0

.2
3

−
0

.1
8

−
0

.2
0

0
.0

2
∗

∗
0

.0
3

∗
∗

∗
1
1
3

0
.2

2
R

e
q
u
ir

e
m

e
n
ts

(P
o
si

ti
v
e
)

−
0

.0
4

7
.8

4
∗

∗
∗

9
.6

5
∗

∗
∗

0
.0

5
−

0
.3

2
0

.2
9

0
.0

2
0

.0
2

1
1
3

0
.3

6

(N
e
g
a
ti

v
e
)

−
0

.9
2

∗
∗

∗
0

.2
6

0
.1

6
0

.2
3

−
0

.0
7

−
4

.8
9

∗
∗

∗
0

.0
1

0
.0

3
∗

∗
∗

1
1
3

0
.2

1

S
e
c
to

r-
S
p
e
c
if
ic

(A
ll
)

−
0

.4
9

∗
∗

−
0

.9
5

∗
∗

0
.1

2
−

0
.6

2
−

0
.0

6
−

0
.9

2
∗

∗
0

.0
3

∗
∗

−
0

.0
1

∗
∗

1
1
0

0
.1

6
C

a
p
it

a
l
B
u
ff
e
r

(P
o
si

ti
v
e
)

−
0

.2
5

−
0

.4
8

0
.5

2
−

0
.5

8
−

0
.1

1
−

0
.9

6
∗

∗
0

.0
2

−
0

.0
1

1
1
0

0
.1

1

(N
e
g
a
ti

v
e
)

−
0

.8
6

−
5

.0
5

∗
∗

∗
−

0
.5

1
−

0
.2

9
0

.0
7

−
0

.3
6

0
.0

3
−

0
.0

1
1
1
0

0
.2

1

L
o
a
n
-t

o
-V

a
lu

e
(A

ll
)

−
0

.1
7

−
0

.2
1

−
0

.9
9

−
0

.0
9

0
.4

3
0

.4
3

−
0

.0
0

−
0

.0
2

1
1
0

0
.1

2
R

a
ti

o
L
im

it
s

(P
o
si

ti
v
e
)

−
0

.1
7

−
0

.0
3

−
0

.5
4

0
.2

9
0

.2
3

0
.4

8
−

0
.0

1
−

0
.0

1
1
1
0

0
.0

8

(N
e
g
a
ti

v
e
)

0
.0

3
−

0
.1

3
−

5
.2

0
∗

∗
∗

−
4

.8
8

∗
∗

∗
0

.6
1

0
.1

6
0

.0
6

∗
∗

−
0

.0
2

1
1
0

0
.3

1

R
e
se

rv
e

(A
ll
)

−
0

.1
9

0
.4

9
1

.0
3

∗
−

0
.4

2
−

0
.4

4
−

0
.4

7
0

.0
2

∗
∗

−
0

.0
1

7
6

0
.0

8
R

e
q
u
ir

e
m

e
n
ts

:
(P

o
si

ti
v
e
)

0
.1

0
0

.2
2

0
.9

2
∗

∗
∗

−
0

.2
0

−
0

.3
1

−
1

.0
5

∗
∗

−
0

.0
1

−
0

.0
1

7
6

0
.1

0

F
o
re

ig
n

(N
e
g
a
ti

v
e
)

−
5

.3
4

1
2

.4
0

1
2

.3
7

−
0

.6
7

−
0

.6
7

0
.4

5
0

.3
8

−
0

.0
1

7
6

0
.3

8

R
e
se

rv
e

(A
ll
)

−
0

.0
6

−
0

.4
5

1
.2

0
∗

∗
∗

−
0

.3
3

−
0

.6
0

−
0

.3
2

−
0

.0
0

0
.0

1
∗

1
0
6

0
.2

1
R

e
q
u
ir

e
m

e
n
ts

:
(P

o
si

ti
v
e
)

−
0

.7
1

−
0

.9
0

∗
1

.5
1

∗
∗

−
0

.4
5

−
1

.0
4

∗
∗

−
0

.2
0

−
0

.0
1

0
.0

2
∗

1
0
6

0
.2

5

L
o
c
a
l

(N
e
g
a
ti

v
e
)

0
.5

9
0

.1
6

−
0

.6
4

0
.1

8
−

0
.1

8
−

0
.6

0
∗

0
.0

1
−

0
.0

0
1
0
6

0
.1

7

In
te

rb
a
n
k

(A
ll
)

1
.8

7
∗

∗
∗

−
0

.4
3

1
.1

5
−

1
.1

4
∗

0
.1

3
0

.6
9

−
0

.0
5

∗
∗

∗
−

0
.0

7
∗

∗
∗

6
8

0
.3

6
E
x
p
o
su

re
(P

o
si

ti
v
e
)†

1
7

.4
2

−
1
1

.7
8

8
1

.8
2

−
4

.9
1

−
6

.0
3

∗
5
2

.9
2

∗
∗

∗
1

.1
7

∗
∗

∗
6
8

0
.9

1

L
im

it
(N

e
g
a
ti

v
e
)

1
.2

8
∗

∗
−

0
.2

0
0

.2
7

−
0

.8
9

0
.1

8
−

0
.3

1
−

0
.0

5
∗

∗
∗

−
0

.0
6

∗
∗

6
8

0
.2

4

C
o
n
c
e
n
tr

a
ti

o
n

(A
ll
)

0
.0

8
−

0
.5

0
−

0
.3

5
0

.2
8

0
.0

6
0

.8
8

∗
∗

∗
−

0
.0

0
−

0
.0

0
9
2

0
.1

0
R

a
ti

o
(P

o
si

ti
v
e
)

0
.7

6
∗

−
0

.6
2

0
.5

1
0

.9
7

∗
0

.5
4

0
.6

2
−

0
.0

0
−

0
.0

3
∗

∗
9
2

0
.2

5

(N
e
g
a
ti

v
e

−
0

.4
4

−
0

.0
4

−
2

.9
4

∗
−

5
.2

5
∗

∗
∗

−
0

.6
7

∗
∗

∗
0

.9
5

∗
∗

−
0

.0
5

∗
0

.0
2

9
2

0
.3

7

N
o
te

s
:
T

h
is

ta
b
le

sh
o
w

s
th

e
fe

a
tu

re
s

o
f
re

g
re

ss
io

n
s

y
ie

ld
in

g
si

g
n
if
ic

a
n
t

im
p
a
c
ts

o
f
p
ru

d
e
n
ti

a
l
re

g
u
la

ti
o
n
s

o
n

b
a
n
k

le
n
d
in

g
.
T

h
e

c
e
ll
s

o
f
th

e
ta

b
le

p
re

se
n
t

p
ro

b
it

re
g
re

ss
io

n
c
o
e
ff
ic

ie
n
ts

,
p
ro

d
u
c
e
d

se
p
a
ra

te
ly

b
y

p
ru

d
e
n
ti

a
l

in
st

ru
m

e
n
t

a
n
d

n
e
t

e
ff
e
c
t

d
ir

e
c
ti

o
n

(r
o
w

s)
.

T
h
e

d
e
p
e
n
d
e
n
t

v
a
ri

a
b
le

in
e
a
ch

p
ro

b
it

is
a
n

in
d
ic

a
to

r
v
a
ri

a
b
le

fo
r

w
h
et

h
e
r

th
e

p
ru

d
e
n
ti

a
l

in
st

ru
m

e
n
t

n
e
t

e
ff
e
c
t

a
ss

o
c
ia

te
d

w
it

h
a

re
g
re

ss
io

n
w
a
s

si
g
n
if
ic

a
n
t

a
t

th
e

1
0

p
e
rc

e
n
t

le
v
e
l.

In
th

e
la

tt
e
r

tw
o

ro
w

s
fo

r
e
a
ch

in
st

ru
m

e
n
t,

th
is

n
e
t

e
ff
e
c
t

is
fu

rt
h
e
r

re
q
u
ir

e
d

to
b
e

po
si

ti
ve

ly
o
r

n
eg

at
iv

el
y

si
g
n
if
ic

a
n
t,

re
sp

e
c
ti

v
e
ly

.
T

h
is

in
d
ic

a
to

r
is

re
g
re

ss
e
d

o
n

th
e

ch
a
ra

c
te

ri
st

ic
s

o
f
th

e
c
o
u
n
tr

y
ru

n
n
in

g
th

is
e
x
e
rc

is
e
,
a
lo

n
g

w
it

h
in

d
ic

a
to

r
v
a
ri

a
b
le

s
d
e
ta

il
in

g
th

e
sp

e
c
if
ic

a
ti

o
n
s

o
f
th

is
e
x
e
rc

is
e

(c
o
lu

m
n
s)

.
T

h
e

ri
g
h
tm

o
st

ro
w

s
o
f
th

e
ta

b
le

sh
o
w

th
e

n
u
m

b
e
r

o
f
re

g
re

ss
io

n
c
o
e
ff
ic

ie
n
ts

c
o
n
si

d
e
re

d
in

e
a
ch

re
sp

e
c
ti

v
e

p
ro

b
it

,
a
s

w
e
ll

a
s

th
e

p
se

u
d
o
-R

2
o
f
th

e
sp

e
c
if
ic

a
ti

o
n
.
E
x
p
la

n
a
to

ry
v
a
ri

a
b
le

s
a
re

d
e
fi
n
e
d

in
th

e
a
p
p
e
n
d
ix

.
S
ta

n
d
a
rd

e
rr

o
rs

a
re

c
lu

st
e
re

d
b
y

c
o
u
n
tr

y
.
*
*
*
,
*
*
,
a
n
d

*
in

d
ic

a
te

si
g
n
if
ic

a
n
c
e

a
t

th
e

1
p
e
rc

e
n
t,

5
p
e
rc

e
n
t,

a
n
d

1
0

p
e
rc

e
n
t

le
v
e
l,

re
sp

e
c
ti

v
e
ly

.
†D

u
e

to
u
n
st

a
b
le

c
o
e
ff
ic

ie
n
t

e
st

im
a
te

s
in

th
e

fu
ll

m
o
d
e
l,

%
fo

re
ig

n
b
a
n
k

o
w

n
e
rs

h
ip

w
a
s

d
ro

p
p
e
d

a
s

a
c
o
n
tr

o
l
in

th
e

a
n
a
ly

si
s

o
f
p
o
si

ti
v
e
ly

si
g
n
if
ic

a
n
t

in
te

rb
a
n
k

e
x
p
o
su

re
li
m

it
e
ff
e
c
ts

.



Vol. 13 No. S1 Cross-Border Prudential Policy Spillovers 541

than for hosted foreign affiliates. Global banks are more likely to
be associated with declines in loan growth internationally from
foreign tightening of loan-to-value limits and concentration ratio
limits.

The table column for the PP*cycle indicator shows that this
variable is usually insignificant or significant and negative in sign.
The interpretation of this finding is that country teams did not have
a higher probability of finding significant international spillovers in
specifications that consider cumulative tightening or loosening of
instruments, or in which these effects were interacted with the state
of the financial cycle or business cycle. This is an interesting result,
as prudential limits might be expected to bind more and spill over to
a greater degree at times when the banks are more extended through
the financial cycle. Of course, as the sample period of the underly-
ing analysis in general was short (2000 through 2014), increased
experience with prudential instruments over multiple cycles would
make this observation more robust.

The table column for the PP*bank indicator considers whether
the specifications that include interactions between prudential meas-
ures and bank-specific balance sheet characteristics have higher or
lower probability of finding significant international spillovers. While
it was observed (table 6) that bank-specific balance sheet character-
istics are important in the cross-sectional responses of banks to pru-
dential instrument changes, in general such characteristics did not
raise the probability of finding international spillovers. This inclu-
sion reduces the degrees of freedom in the regressions and may raise
the difficulty of identifying a significant set of regression coefficients,
possibly explaining some of the negative coefficients observed in the
associated column within table 7. The specifications that simultane-
ously include all prudential instruments, indicated by All PP, like-
wise can reduce the degrees of freedom in the regressions while help-
ing identify the role of a particular instrument, especially when other
instruments have also been changing and could elicit the interna-
tional spillovers. This type of specification increases the probability
of finding significant spillovers from concentration ratios, and lowers
the probability of some of the specific directional findings from other
instruments.

Finally, the probits consider whether those regression specifi-
cations that had more unidirectional changes in direction for an
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instrument were more likely to be able to identify the international
spillovers from that instrument. This finding is supported in the case
of general and sector-specific capital requirements, and for foreign
reserve requirements. Foreign ownership share in the local banking
system, the last column of the table, did not systematically change
the direction or likelihood of spillovers in some robust way across all
prudential instruments.

5.3 What Other Broad Observations Arise
from the IBRN Studies?

So far, we have summarized results from the baseline regression that
were designed for maximal comparability across countries and the
meta-analysis. These key findings are set against a high threshold
for identifying consistent effects across transmission exercises. The
common baseline model did not consider the specificities that were
clearly identified in more idiosyncratic explorations present in the
broader range of country studies of the full IBRN initiative. Beyond
these baselines, individual country papers and cross-country papers
(without micro-banking data) provide more in-depth and nuanced
analyses that generate additional insights on international spillovers
of prudential instruments. While the reader is referred to those stud-
ies, here we highlight examples of some additional findings from
across those papers.

Two countries—Germany and the United States—analyze both
inward and outward transmission of prudential policies through loan
growth of global banks, and contrast inward transmission through
domestic global banks and hosted foreign affiliates (Berrospide
et al. 2017; Ohls, Pramor, and Tonzer 2017). When foreign cap-
ital requirements tightened, in both cases global banks expanded
loan growth at home. German global banks tended to contract
loan growth externally, while U.S. bank directions of outward trans-
mission depended on the regression specifications studied. Interest-
ingly, neither the United States nor Germany experienced signifi-
cant changes in domestic lending by their hosted affiliates of related
foreign banks when parent-country capital requirements tightened.
Global banks from both countries contracted foreign loan growth in
localities that raised local reserve requirements, while not changing
lending back at home. Foreign changes in loan-to-value ratios and
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concentrations ratios did not lead to significant outward retrench-
ment in loan growth by the respective global banks.

A few of the country studies suggest that market share repo-
sitioning across global and domestic banks may be a significant
implication of prudential instruments changes. The outward trans-
mission channel analyzed by Canada, France, Italy, and the Nether-
lands confirms a positive prudential spillover effect: as prudential
instruments tightened, foreign lending growth tended to increase
(Bussière, Schmidt, and Vinas 2017; Caccavaio, Carpinelli, and
Marinelli 2017; Damar and Mordel 2017; Frost, de Haan, and van
Horen 2017). This finding is consistent with foreign banks acquiring
market share during a country’s tightening episode, either because
they are not directly affected by the tighter regulations or because
the regulations are less binding. For example, well-capitalized banks
may have been poised to expand their international presence when
other countries increased capital ratios and constrained the activi-
ties of their own local firms. Some of the positioning and tendencies
might be sensitive to the organizational form of country global bank
exposures to foreign locations.

German and Italian teams also explored differences in pruden-
tial spillover responses across branches versus subsidiaries of foreign
banks. Outward lending by hosted subsidiaries of foreign banks in
Germany was rather unresponsive to changes in prudential instru-
ments affecting parent banks, whereas cross-border lending and lend-
ing by hosted branches reacted more strongly to changes in reg-
ulations. In the case of Italy, inward transmission through hosted
branches was observed specifically in response to changes in local
reserve requirements and sector-specific capital buffers.

Some of the studies by teams also underscore how the unit
of observation—total loans—of the baseline work used in the
meta-analysis is likely to understate some important international
spillovers of prudential policies. For example, results for the United
Kingdom emphasize the importance of using sectorally disaggre-
gated data (Hills et al. 2017). As an illustration, tightening in LTV
ratios in the home market of parents outside the United Kingdom
leads to an increase in lending to private non-financials and house-
holds in the United Kingdom. When the home country tightens for-
eign reserve requirements, lending to both financials and private
non-financials decreases.
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Other considerations that are potentially important for detecting
significant spillovers are other policy measures such as capital con-
trols, more of a focus on regional linkages, and asymmetric effects
of tighter or looser policies. In Korea, inward spillover effects were
viewed as relatively weak because foreign banks are not very active
on the retail market and because regulations of cross-border capi-
tal flows matter (Park and Lee 2017). Accounting for the intensity
of bilateral linkages by, for example, using weighted regressions was
found to be a better measure of the economic effects of spillovers in
the study by Mexico. When the main banks from the United States
and Canada were explored, the Mexico analysis picked up more sig-
nificant spillovers of prudential policies into domestic retail lending
(Levin-Konigsberg et al. 2017).

The econometric methods that assume the tightening and
loosening episodes have symmetric effects on loan growth may be
inappropriate in the future for some instruments. Symmetric effects
would not be expected for instruments like capital requirements,
which were exclusively tightening episodes in the period studied, or
sector-specific capital buffers, which exhibited both tightening and
loosening episodes. When the Netherlands considered such asymme-
tries, they concluded that Dutch banks increased lending in coun-
tries that tightened prudential regulation and decreased lending
when regulation is relaxed, but to different degrees. The effects were
more significant in larger banks, in lending to advanced economies,
and in the post-crisis period.

Reinforcing how the common empirical approach will not pick up
all potential international spillovers, the United States also provided
a difference-in-difference analysis of the international lending done
by two types of U.S. global banks: those banks subject to or not sub-
ject to the Comprehensive Capital Analysis and Review (CCAR).
This type of review was applied to systemically important institu-
tions. The loan growth comparison across global banks showed that
the affected banks subject to enhanced capital analysis reduced loan
growth to foreign residents relative to the loan growth of the com-
parison group. The magnitude of difference in loan growth effects
depended on the balance sheet characteristics of the banks, again
reinforcing our broader observation of heterogeneity in the effects
of prudential instruments across banks, and vis-à-vis international
counterparties.
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An additional scope for international spillovers of prudential
instruments comes from expanding the analysis beyond just the
lending of banks, and taking into account the funding side of bank
balance sheets. Turkey finds that prudential spillovers occur both on
lending and borrowing (Başkaya, Binici, and Kenç 2017): prudential
tightening abroad led to higher cross-border borrowing by banks in
Turkey for the case of lower LTV limits.

Finally, while the individual country studies provide many advan-
tages in terms of identification of effects and heterogeneity of
responses to prudential instruments, they do not provide a full view
of the reallocation of international financial flows through banks
in response to prudential policies. This latter goal is accomplished
in the cross-country analysis using country aggregates by Avdjiev
et al. (2017) from the BIS, which uses panel data for banks from
sixteen home countries active in fifty-three destination countries.
Among the seven instruments analyzed, loan-to-value limits and
local-currency reserve requirements have the most significant impact
on international bank lending. The estimated international spillovers
of the prudential tightening tend to be positive, so that tighten-
ing in one country is more likely to be associated with expanded
loan growth elsewhere. Analysis of cross-country propagation in the
euro area through 248 banks from sixteen euro-area countries by
Nocciola, Żochowski, and Franch (2016) of the ECB conclude that
inward spillovers of foreign prudential policies were present. Gener-
ally, instruments directed to specific borrowers, such as loan-to-value
limits or sector-specific requirements, were most prone to spillovers,
while the tightening of capital requirements tended to be associated
with a decrease in lending.

Balance sheet characteristics of banking systems sometimes influ-
enced the magnitudes of spillovers. Consistent with the country stud-
ies that suggested the potential for market share reallocations in
response to changes in prudential regulations, the BIS team cross-
country work found that better-capitalized banking systems, those
with more liquid assets, and those less reliant on core deposit funding
had stronger loan growth externally when prudential instruments
were more restricted at home—for example, from tighter loan-to-
value ratios. The BIS team found that institution-based prudential
instruments (capital requirements or local-currency reserve require-
ments) affected more the local lending of foreign affiliates, whereas
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activity-based instruments (loan-to-value ratios) primarily affected
cross-border lending. Bank characteristics such as size, capitaliza-
tion, and liquidity play a role in determining the magnitude of
cross-border spillovers.

6. Summary

Macroprudential policies have been established as a key line of
defense in preventing and mitigating the consequences of systemic
financial crises. In recent years, the legal framework for macropru-
dential policy instruments has been defined, institutions have been
further tasked with the surveillance and regulation of financial sta-
bility risks, and terms for applying macroprudential policy tools and
for monitoring consequences have been specified. Given the urgency
of addressing financial stability risks, policymakers moved forward
with this toolbox before having comprehensive empirical and theo-
retical evidence on the expected effects, on possible spillovers, and
on the effectiveness of macroprudential policies.

This paper and the overall IBRN initiative provide evidence rel-
evant for discussion of the international spillover effects of pruden-
tial policies used in a broad set of countries. The use of a common
research methodology allows for comparability of results across coun-
tries and for drawing lessons from those country studies. Overall,
the results of this prudential spillover work demonstrate the impor-
tance of incorporating considerations on the international spillovers
of prudential instruments into discussions and frameworks around
macroprudential policy, including the role and potential for reci-
procity.

Key findings are, first, that prudential instruments spill over
across borders through international bank lending. The sign of
spillovers onto lending can be positive or negative, indicating that
different constraints are binding for different types of banks and that
banks substitute between different types of activities. Second, bank
balance sheet conditions and business models in fact affect the inten-
sity of spillovers. Evidence from some countries suggests that some
global banks with strong balance sheets responded to tightening for-
eign regulations by expanding their market shares abroad as local
banks presumably contract their balance sheets. Spillovers of foreign
regulations into home lending are more likely to arise through hosted
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affiliates of foreign banks. Third, significant international spillovers
of policy on loan growth have mostly not been large. One reason
for this is that the analysis focuses on adjustment in loan growth
along the intensive margin, excluding analysis of adjustment along
the extensive margin through entry and exit into foreign markets
and mergers and acquisitions. Moreover, countries have tested for
prudential spillovers in the context of the relatively infrequent and
newer use of some instruments. To the extent that domestic activa-
tion of macroprudential instruments increases, the scope for inter-
national spillovers of prudential instruments might thus increase in
the future.

Overall, the results of this prudential spillover work demonstrate
the importance of incorporating considerations on the international
spillovers of prudential instruments into discussions and frameworks
around macroprudential policy, including the role and potential for
reciprocity. While spillovers do not always occur through lending,
they do occur frequently enough to have consequences for countries
interlinked through international banking.

Appendix 1. Specific Regression Models by Transmission
Channel

Inward Transmission through Home Global Banks

The analysis of the inward transmission channel begins with a spec-
ification focused on changes in the domestic lending behavior of a
domestic bank with activities in multiple foreign countries. This
global bank is exposed to foreign prudential instruments through
its exposure to foreign markets. Lending behavior at home may be
affected. For example, as discussed in section 2.1, if foreign regula-
tions tighten, lending on the home market is, ceteris paribus, more
attractive.

Formally, log changes in the stock of (domestic) loans (ΔYb,t)
are linked to prudential changes weighted by a bank’s lagged foreign
exposures (ExpPb,t−1), bank-level controls (Xb,t−1), and bank and
time fixed effects (fb, ft):

ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 + α3ExpPb,t−2)

+ α4Xb,t−1 + fb + ft + εb,t. (3)
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Time fixed effects capture changes in prudential instruments on the
home market. In order to test whether policies have a significant
impact on lending growth, the F-test α1 + α2 + α3 = 0 considers
whether the cumulative impact of regulations over a time horizon of
three quarters is statistically significant.

In a second step, the prudential measures are interacted with
bank-level variables to test whether the banks’ business models
influence the lending response to regulatory changes:

ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 + α3ExpPb,t−2) + α4Xb,t−1

+ (β1ExpPb,t · Xb,t−1 + β2ExpPb,t−1 · Xb,t−1 + β3ExpPb,t−2 · Xb,t−1)

+ fb + ft + εb,t. (4)

The corresponding F-tests are α1 + α2 + α3 = 0, β1 + β2 + β3 = 0,∑3
i=1(αi + βi · X̄b,t−1), and (α1 + β1 · X̄b,t−1). The country team

analyses allow effects of the bank-level variables to depend on the
specific prudential measure considered. Take the case of prudential
instruments aiming at increasing the capital buffers of banks. For
well-capitalized banks with large capital buffers in excess of the reg-
ulatory minimum, higher capital requirements abroad should have
little impact on domestic lending. For weakly capitalized banks with
foreign subsidiaries, additional capital requirements may well be the
relevant constraint, hence these banks may have to cut back foreign
lending and possibly domestic lending in the short run. Therefore,
the expected sign of the interaction term between capital-based pru-
dential changes and bank capital is negative in this inward transmis-
sion exercise.

An additional specification examined by teams allows for the
effect of the foreign prudential instrument to vary over the home
financial or business cycle. The resulting specification is

ΔYb,t = α0 + α1ExpPcum,b,t−1 + α2Xb,t−1

+ α3ExpPcum,b,t−1 · Zt + fb + ft + εb,t, (5)

where Zt is the credit-to-GDP or output gap in the home mar-
ket. In order to measure the effect of the financial cycle, we use
a cumulative regulatory measure (ExpPcum,b,t−1). The cumulative
index captures not only contemporaneous changes in the policy but
also previous changes that may affect current lending, surfacing at
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specific stages of the financial or business cycle, as in Akinci and
Olmstead-Rumsey (2015) or Cerutti, Claessens, and Laeven (2015).
Results are summarized in table 8.

Inward Transmission through Affiliates of Foreign Banks

Inward transmission of prudential instruments can arise through the
lending behavior of home prudential policy via affiliates of foreign
banks that are active in the domestic market. Rather than weight-
ing foreign policy changes by the exposure of each domestic bank
abroad, we now have a direct measure of the home policy changes of
each foreign affiliate, depending on where the parent of this affiliate
resides. Equation (1) thus becomes

ΔYb,j,t = α0 + (α1HomePj,t + α2HomePj,t−1 + α3HomePj,t−2)

+ α4Xb,t−1 + α5Zj,t + fb + ft + εb,j,t, (6)

where HomePj,t is the regulation in the home country j of an affiliate
with a parent in j. Time fixed effects absorb changes in the regula-
tion of the domestic market. Due to data limitations, it is usually
not possible to control for the international loan portfolio of these
banks through an exposure-weighted index similar to the first inward
transmission specification. Instead, a net intragroup position term
in some specifications controls for the degree of ex ante reallocation
of resources within the banking group. Also, bank fixed effects may
capture structural differences in banks’ business models. All other
tests remain the same.

Outward Transmission through Home Global Banks

The general structure of the outward transmission exercise is very
similar to the structure of the inward transmission model. An ini-
tial specification starts with a given bank residing in country i that
has claims on several foreign countries j. To test how lending in
these countries is affected by destination-country regulatory poli-
cies implemented in each country j(DestPj,t), formally the following
empirical model is used:

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)
+ α4Xb,t−1 + α5Zj,t + fj + ft + fb + εb,j,t. (7)
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All variables are defined as previously, except that the business or
financial cycle variables Zj,t are now for the destination country j.
The F-tests as well as interaction terms with bank-level variables
and the cycle are conducted analogously.

The outward transmission exercise has a baseline specification
that refers to prudential policies in the destination country. Another
specification is similar to the inward transmission case in which
teams consider exposure-weighted regulations in foreign countries
that are not the home or destination country. Consider, for instance,
the foreign affiliate of the domestic bank located in a specific host
market—say the United Kingdom—but with many foreign markets
being serviced from that location. In that case, prudential changes
imposed in those third-country locations might affect the lending in
the specific host market, and these prudential changes are included
in the model through a composite index ExpP :

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)

+ α4Xb,t−1 + α5Zj,t + (β1ExpPb,t + β2ExpPb,t−1

+ β3ExpPb,t−2) + fj + ft + fb + εb,j,t. (8)

The corresponding F-test analyzes whether either destination-
country regulations or foreign-exposure-weighted regulations in third
countries have a significant impact over a horizon of three quar-
ters on lending in a given destination market: α1 + α2 + α3 = 0;
β1 + β2 + β3 = 0.

Appendix 2. Data Cleaning and Variable Definitions

Data Details and Cleaning

Data availability, the length of time series, and the types of relevant
banking groups vary across countries. As general guidance, country
teams use quarterly data from the first quarter of 2000 through
the fourth quarter of 2013. The largest meaningful set of banks
is included in the baseline model implemented by country teams.
The outward transmission exercises generally exclude foreign-owned
banks. Inward transmission exercises use data on domestic banks,
foreign branches, and foreign subsidiaries.
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Data have not been adjusted for exchange rate changes because
not all country teams have information on the currency denomi-
nation of banks’ cross-border assets. Whenever feasible and mean-
ingful, positions adjusted for exchange rate changes were used for
robustness specifications. Quarterly growth rates of lending are
based on nominal rather than real data in order to avoid adding
noise from quarterly price changes.

A key consideration in understanding channels of transmission is
the use of consolidated versus unconsolidated data, in particular for
those banking organizations that maintain extensive international
networks of affiliates. Consolidated data refer to the group level,
reflecting balance sheet items for all individual banks that are within
the organization. Unconsolidated data cover specific entities so that
balance sheet items are at the level of an individual bank which
is part of a larger bank holding company or banking group. Con-
solidation complicates an analysis of the international dimension of
prudential spillovers, as the geographical split of a bank’s assets or
liabilities by destination/country may be excluded. In baseline spec-
ifications, country teams generally use data that have been consoli-
dated across parents and branches as relevant for the transmission
exercise, but not for the entire bank holding company. If that option
is not available, data that have been consolidated at the group level
(parent, branches, and subsidiaries) are used. For those countries
where neither option is available and country teams instead resort
to locational data, group-level variables are included as bank-level
controls.

Teams impose screens on the bank-level data to account for
merger-induced changes and to correct errors in the data: (i) Log
changes that exceed –100/+100 percent have been dropped. Com-
pared with the winsorization of data at standard levels, this has the
advantage of giving an approximately normal distribution of growth
rates while keeping most observations in the sample. Country teams
additionally use standard winsorization techniques to check robust-
ness. (ii) Generally, zeros representing missing bank-level observa-
tions are dropped. (iii) Strings that did not include at least two
years of consecutive observations generally are dropped.

These data-cleaning steps follow standard procedures in the lit-
erature by focusing on variation in bank-specific observations along
the intensive margin and by eliminating large outliers. But there is
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also the possibility that some large extensive margin adjustments in
response to prudential instruments are inadvertently excluded from
the analysis. These steps, along with baseline specifications’ instruc-
tions designed to deliver maximum commonalities across country
results on specific transmission channels, imply that the meta-
analysis results provide a conservative, lower bound for international
transmission of prudential instruments through banks.

Construction of Regressors Used in Probit Meta-Analysis

Indicator Variables:

• Emerging Market: Equals one if the country team running a
given regression is classified as an emerging market economy
(as opposed to an advanced economy), and zero otherwise.

• Inward Exposure Weighted: Equals one if the regression stud-
ies the inward transmission of foreign prudential regulation
through domestic global banks, and zero otherwise.

• Outward Transmission: Equals one if the regression studies
the outward transmission of policy through the international
activities of domestically owned banks, and zero otherwise.

• PP*Cycle Indicator: Equals one if the regression includes
prudential instruments interacted with business and financial
cycle variables, and zero otherwise. Note that these specifica-
tions are also exactly the specifications that use a cumulative
prudential instrument measure.

• PP*Bank Indicator : Equals one if the regression includes pru-
dential instruments interacted with bank-level balance sheet
variables, and zero otherwise.

• All PP Indicator : Equals one if the regression specification
simultaneously includes all prudential instruments showing
sufficient variation, and zero otherwise.

Non-Indicator Variables:

• % Foreign Bank Ownership: Indicates the share of banks oper-
ating in the regression country in 2013 which are foreign owned
as derived from the Claessens and van Horen database (2015).
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• % Tightening: Indicates the share of prudential instrument
changes which represent tightenings (as opposed to loosen-
ings), for a given country team, channel, and specific instru-
ment.

• Log Observations (not shown): The log number of observations
included in a regression specification.

• Constant Term (not shown)
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We study how changes in prudential requirements affect
cross-border lending of Canadian banks by utilizing an index
that aggregates adjustments in key regulatory instruments
across jurisdictions. We show that when a destination country
tightens local prudential measures, Canadian banks increase
the growth rate of lending to that jurisdiction, and the effect
is particularly significant when capital requirements are tight-
ened and weaker if banks lend mainly via affiliates. Our evi-
dence also suggests that Canadian banks adjust foreign lending
in response to domestic regulatory changes. The results con-
firm the presence of heterogeneous spillover effects of foreign
prudential requirements.

JEL Codes: F34, G01, G21.

1. Introduction

How do regulatory changes in prudential requirements affect cross-
border banking activities? Does the effect depend on the regulatory
instrument being adjusted, or on bank characteristics? And does it
depend on the country of origin or the type of lending the bank is
engaged with? In this project we take advantage of a unique data-
base, as part of the International Banking Research Network (IBRN)
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Figure 1. Transmission Channels of Regulatory Policy
Changes (relevant channels for Canada shown by

the solid lines)

initiative, to investigate these questions using a sample of globally
active Canadian banks, and study how they adjust the growth rate
of lending when faced with prudential changes, either at home or
abroad.

Canadian banks represent an interesting case to study the inter-
national spillover effects of prudential regulations, since they are rel-
atively globally active. Furthermore, the banks traditionally operate
with capital buffers above the minimum prescribed Basel require-
ments, which could play a role in their reaction to prudential policy
changes in other countries.

The focus of the analysis is on the outward transmission channel,
which is the most relevant for Canadian banks. The outward chan-
nel captures how Canadian lending to a specific destination coun-
try reacts to policy changes at that destination. This can take two
forms: either via the Canadian banks’ foreign affiliates lending or via
the Canadian banks’ headquarters (cross-border lending). We also
study an extension of the outward channel, one that captures how
changes to Canadian regulatory requirements affect foreign lend-
ing. Figure 1 provides a graphical representation of these respective
channels. After examining the outward channel in detail, we extend
the analysis by investigating the inward transmission channel, or
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the effect of foreign regulatory changes on domestic lending (i.e.,
in Canada). This exercise investigates the degree to which domes-
tic activities of Canadian banks are exposed to foreign regulations
through their global operations.1

We find that when a destination country tightens requirements,
Canadian banks react by increasing the lending growth rate to that
jurisdiction, and this effect is strongest when capital, loan-to-value
(LTV), or reserve requirements change. The economic magnitudes of
tighter capital requirements can be significant: the average amount
of new lending associated with a tightening is around Can$600 mil-
lion (or approximately 10 percent of the average foreign lending in
a given quarter). However, since such changes occur infrequently
during the sample period, their overall impact is modest.2

We note that such an outcome is not necessarily undesirable if the
Canadian banks that increase lending have more capital than their
local competitors. Under this scenario, lending would have shifted
toward better-capitalized institutions and increased overall resilience
of the banking sector (which may have been the policy’s intention in
the first place). Although our data do not allow us to compare Cana-
dian banks’ capital ratios with those of their competitors in each
destination country, two pieces of information may be indicative of
this outcome. First, for most of our sample period, Canadian banks
operated with capital requirements that exceeded Basel minimum
requirements, so it is possible that their capital ratios exceeded those
of their competitors, at least in some foreign jurisdictions. Second,
we find that some bank characteristics, such as tier 1 capital, inter-
act positively with the impact of regulatory changes in Canadian
banks’ foreign lending. Other important bank factors that support
foreign lending are the size of the bank’s international activities and
its internal capital market, indicating that a developed intragroup

1A different inward channel that could potentially exist is through foreign
affiliates operating in Canada. However, the economic magnitude of this channel
is likely to be limited, since foreign affiliates have traditionally accounted for a
very small share of domestic lending. Over the sample period, the average annual
share of domestic lending by foreign subsidiaries and branches is only about 4.5
percent and 1.5 percent, respectively. As such, the inward analysis focuses only
on the home global banks.

2For the prudential index, the magnitude is about Can$190 million of extra
lending per tightening. If aggregated over thirteen years across all banks and
actions, this translates into an increase in lending of about Can$40 billion.
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market or presence across multiple jurisdictions is a key determinant
of a bank’s ability to redirect lending as prudential standards change
at the destination.

Next we study how regulatory adjustments interact with global
banks’ business models. If in a certain destination a Canadian bank
lends mainly via an affiliate, then the bank’s ability to adjust lend-
ing, perhaps by substituting to cross-border loans, might be more
limited. We show that under tighter LTV limits, the lending growth
rate in such a destination country decreases if it is done mainly
via affiliates. A similar slowdown in affiliate lending is observed for
non-bank private loans when capital requirements are tightened.

As an extension to the outward transmission analysis, we also
investigate how changes to domestic (i.e., Canadian) regulatory
requirements affect foreign lending. We show that, in general, tighter
home requirements push Canadian banks to lend abroad, but the
effect differs across banks. For example, when domestic capital stan-
dards are tightened, we observe a reduction in foreign lending growth
rates for banks that are more retail oriented (i.e., with higher lev-
els of illiquid assets) and/or for banks that are more internationally
active, but an increase in lending growth rates for banks that rely on
core deposits. Finally, we complement the analysis by investigating
the consequences of foreign regulatory changes on domestic Cana-
dian lending, i.e., the inward channel. We find that the tightenings
of foreign prudential policies are associated with a slowdown in the
growth rate of domestic credit by global Canadian banks. Assum-
ing a global bank has a fixed pool of funds, this finding is expected
given the positive effects for the outward channel. It indicates that
global banks optimize lending across jurisdictions (reducing in one,
increasing in another).

2. Data and Stylized Facts for Canada

2.1 Bank-Level Data

Our data are obtained from the confidential regulatory returns
filed by all federally chartered financial institutions in Canada.3

3Please see Chen et al. (2012) and Chapman and Damar (2015) for
more details on our data sources. The actual forms and their filing instruc-
tions can be found at http://www.osfi-bsif.gc.ca/Eng/fi-if/rtn-rlv/fr-rf/dti-
id/Pages/default.aspx.
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Bank-time level data is globally consolidated at the parent level and
is obtained from two forms: the quarterly “Basel Capital Adequacy
Return” (for tier 1 capital ratio) and the monthly “Balance Sheet”
return (for all other bank-level data).

In order to construct the foreign lending of globally active
Canadian banks, we use data from two sources. The form “Geo-
graphic Assets and Liabilities Booked in Canada” contains infor-
mation on the cross-border activities (claims and liabilities) at the
bank-country-time level, while the “Geographic Assets and Liabili-
ties Booked Outside of Canada” form provides claims and liabilities
booked by foreign affiliates of Canadian banks. For the purposes of
this study, we combine information from the two forms to create an
aggregate “foreign lending” variable, without differentiating between
cross-border loans and lending being done through affiliates. As part
of the robustness tests, we extend the analysis by treating these two
lending types separately (see section 3.3).

We perform a number of adjustments to the data. Given our
primary focus on the outward transmission of regulatory policy
changes, we first exclude all foreign banks and foreign bank branches
from our sample. In addition, we exclude all domestic banks with
assets less than Can$1 billion (in 2013:Q4 dollars) at any point dur-
ing our sample period. To eliminate the possibility that the results
are driven by banks with limited foreign lending activity, we drop
any observations where the outstanding foreign lending by bank i
in country j in time t is less than Can$100 million. We then limit
our sample to series of bank-country-time observations with at least
eight consecutive non-missing quarterly observations. This yields a
final estimation sample of 2,885 observations.

There are six domestically owned Canadian banks in our sam-
ple, which are the “Big Six” banks that have traditionally domi-
nated the federally chartered banking sector.4 These six banks lend

4These banks are the Bank of Montreal, Bank of Nova Scotia, Canadian Impe-
rial Bank of Commerce, National Bank of Canada, Royal Bank of Canada, and
the Toronto Dominion Bank group. Among the federally chartered commercial
banks (domestic and foreign subsidiaries), trust and loan companies, and foreign
bank branches, these six banks hold approximately 90 percent of all assets. There
are also a number of provincially chartered credit unions and cooperative credit
institutions in Canada; however, we exclude such institutions from this study, as
they do not file uniformly designed regulatory returns and have almost no foreign
activities.
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in thirty-five different foreign countries.5 However, looking across
individual banks, there is substantial variation in the scope of for-
eign lending. The number of countries that banks lend to varies
between 3 and 29 (with an average of 16.8). Furthermore, there
are only three countries where all six banks have substantial lend-
ing activities (China, the United Kingdom, and the United States).
Meanwhile, our sample includes nine countries in which only one
Canadian bank is active throughout the entire sample period (Bel-
gium, Denmark, Finland, Greece, Malaysia, New Zealand, Peru, the
Slovak Republic, and Thailand).

For the baseline empirical analysis, our dependent variable is
defined as

ΔYb,j,t = Change in log loans by bank b to counterparties
in country j at time t.

We also use a narrower definition of lending as an extension of the
baseline specification:

ΔPb,j,t = Change in log private non-bank lending by bank b
in country j at time t.

This allows us to investigate if some regulatory policies affect certain
types of lending but not others. Ideally, we would like a finer sub-
categorization of loans (mortgages versus unsecured consumer lend-
ing versus commercial loans, etc.). However, the regulatory forms
only allow for the (relatively coarse) sub-categorization of “loans to
banks,” “loans to non-bank public entities,” and “loans to non-bank
private entities.” We use the latter category in defining ΔPb,j,t.

Table 8 in the appendix reports the different control variables.
These are the log of total assets (LogTotalAssetsb,t−1), the percent-
age of a bank’s portfolio of assets that is illiquid (IlliquidAsset-
Ratiob,t−1),6 the percentage of the bank’s balance sheet financed

5These are countries for which prudential policy, business cycle, and financial
cycle data are available. There are a few other countries (mainly in the Caribbean
and South America) that would have otherwise met our sample inclusion crite-
ria. Therefore, the real number of countries with substantial lending by Canadian
banks is around forty.

6We limit illiquid assets only to loans due to data availability issues. Ideally,
we would like to include other assets, such as held-to-maturity structured finan-
cial products, in our definition of illiquid assets. However, Canadian regulatory
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with core deposits (CoreDepositsb,t−1),7 and the bank’s regulatory
tier 1 capital ratio (Tier1Ratiob,t−1). We also include two vari-
ables related to the international aspects of Canadian banks’ bal-
ance sheets. The first is the percentage of the bank’s foreign assets
plus foreign liabilities relative to total assets plus total liabilities
(InternationalRatiob,t−1). The second variable measures the size of
the bank’s “internal capital markets,” capturing the bank’s net
claims on its foreign affiliates. Specifically, we include the percent-
age of the bank’s net due to head office—net due from head office
relative total liabilities (NetIntragroupFundingb,t−1).

Since we would like to capture the exposure of globally active
Canadian banks to changes in prudential measures, we construct
two “prudential policy change” instruments according to their geo-
graphical specifications. Our first measure is “destination-country
regulation” (DestP j,t), which captures tightening or loosening of
prudential measures in destination (or “host”) country j and time t.
This variable takes one of three possible values: +1 for a tightening,
–1 for a loosening, and 0 for no change. In some of the empirical
specifications, we use the contemporaneous value of this variable
along with its first two lags (DestP j,t−l, where l = 0, 1, 2 ). For the
second measure, we use the “home-country regulation” (Homet) in
certain extensions of our empirical analysis. This allows us to inves-
tigate whether prudential policy changes in Canada affect Canadian
banks’ foreign lending. This variable is defined in a manner similar
to DestP j,t.

2.2 Stylized Facts

Summary statistics on the banks’ characteristics are presented
in table 1. While the banks are fairly similar in terms of size
(given the small standard deviation for that variable), they exhibit
greater diversity with regards to the level of capital, the share
of international activity, and the reliance on parent funding (i.e.,
net intragroup funding) and on core deposits. Summary statistics

returns do not feature such a breakdown of banks’ securities holdings during our
sample period.

7Core deposits are defined as demand, notice, and time deposits owned by
individuals.
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Table 1. Summary Statistics on Foreign Lending and
Bank Characteristics

All Banks
(N = 6)

Variable Observations Mean Median SD

Dependent Variables:
Δ Foreign Loans 2,885 0.086 0.099 25.750
Δ Foreign Private Non-bank Loans 2,589 −0.636 −0.267 26.968

Independent Variables:
Log Total Assets 324 19.729 19.758 0.555
Tier 1 Ratio (%) 324 9.793 9.224 2.159
Illiquid Assets Ratio (%) 324 54.470 54.860 5.537
International Activity (%) 324 21.799 23.259 7.909
Net Intragroup Funding/Liabilities (%) 324 0.221 −0.025 1.125
Core Deposits Ratio (%) 324 26.886 25.661 5.041

Notes: This table provides summary statistics for bank balance sheet and lending data.
Data are observed quarterly from 2000:Q1 to 2013:Q4. Banking dada come from the glob-
ally consolidated balance sheet and capital reporting forms and are reported at the parent
level. Net intragroup funding measures from the perspective of a bank’s head office total net
internal lending (or borrowing) vis-à-vis all its related domestic and international offices.
Given the globally consolidated nature of the independent variables, summary statistics
are reported at the bank-quarter level. Meanwhile, the dependent variables are measured
at the bank-country-time level and the summary statistics are reported accordingly.

on the outward transmission of destination-country policy changes
(DestP j,t) are reported in table 2. For the prudential index, there
are a total of 223 changes reported by countries in which Canadian
banks operate, and 73 percent of those are associated with tightening
of prudential requirements. Considering the individual components
of the index, we observe that 8 percent of the overall changes are
to local reserve requirements, 4 percent are to the LTV limits, 3.6
percent are to foreign reserve requirements, and about 3 percent are
capital related. Since interbank exposure limits and concentration
ratios rarely change, we do not report regression results for these
instruments.

There are a few characteristics unique to the Canadian system
that makes it ideal to study the consequences of foreign regula-
tory spillover effects. First, globally active Canadian banks are rela-
tively more internationally oriented than their peers and as such are
exposed to changes in foreign regulation. For example, for Canadian
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banks the median InternationalRatio is about 20 percent, substan-
tially larger than the one for U.S. or German banks, approximately
at 5 percent and 3 percent, respectively (see Berrospide et al. 2017
and Ohls, Pramor, and Tonzer 2017). Furthermore, Canada has a
history of federally regulated institutions operating with higher cap-
ital requirements. Between 1999 and 2013, the Office of the Super-
intendent of Financial Institutions (OSFI) required institutions to
hold minimum tier 1 and total capital ratios of 7 percent and 10
percent, while the Basel II requirements were 4 percent and 8 per-
cent. Effectively, Canadian banks maintained a time-invariant capi-
tal buffer of 3 percent for tier 1 capital and 2 percent for total capital.
Finally, in recent years Canadian regulators have used loan-to-value
(LTV) limits extensively (see table 9 in the appendix).8 During the
sample period domestic authorities also adjusted capital require-
ments.9 Thus we limit the Homet indicator to capture only these two
policies.

3. Empirical Method and Regression Results

3.1 Baseline Analysis of Outward Transmission of
Prudential Policies

The analysis explores the effect of changes in regulation on banks’
growth rate in outstanding foreign loans, following the approach
described in Buch and Goldberg (2017). We begin with the following
regression specification, which controls for the outward transmission
of destination-country macroprudential policy:

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)

+ α4Xb,t−1 + α5Zj,t + fj + ft + fb + εb,j,t, (1)

8In Canada, federally regulated lenders and most provincially regulated
lenders are required by law to purchase insurance for mortgages that exceed
80 percent of the value of the residential property. Since the insurance is guar-
anteed by the government, it sets minimum qualifying standards for borrowers,
and key among those is the LTV limit.

9Capital changes included the full adoption of Basel II in 2007:Q4, the imple-
mentation of Basel II.5 in 2012:Q1, and the Basel III implementation in 2013:Q1.
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where ΔYb,j,t is the log change in destination-country j lending by
a global Canadian bank b at time t. DestP j,t captures that coun-
try’s prudential policy changes. Xb,t−1 is a vector of bank balance
sheet control variables and Zj,t represents the financial and business
cycle variables for country j (as defined by Drehmann, Borio, and
Tsatsaronis 2011 and the Bank for International Settlements 2014).
Finally, fj , ft, and fb respectively represent country, time, and bank
fixed effects.

We report results from this specification in table 3. First we
note that Canadian banks’ lending at the destination country is
procyclical, as evident by the positive and significant business cycle
coefficient. More importantly for our study, the positive and signifi-
cant (at 5 percent) coefficient on the prudential index suggests that
when a destination country tightens requirements, Canadian banks
increase the lending growth rate in that jurisdiction. The coefficient
of DestP j,t implies that for the average Canadian bank, a tightening
of the prudential policy index is associated with roughly Can$190
million of new lending.10

Results from the individual components of the prudential index
show that the effect is strongest for changes in capital requirements.
The average amount of new lending associated with a tightening in
capital requirements is around Can$600 million. The healthy bal-
ance sheets of Canadian banks during our sample period, and espe-
cially after the crisis (Chapman and Damar 2015), may have bet-
ter positioned banks to increase lending under tighter requirements.
Furthermore, until the implementation of Basel III toward the end
of the sample period, Canadian banks were required to maintain
capital ratios above the Basel minimum. According to Ratnovski
and Huang (2009), such requirements lower Canadian banks’ incen-
tives for foreign expansion, “except in cases where they can have
a distinct competitive advantage.” Tighter capital requirements in

10Given that our dependent variable is the log change in foreign lending (mul-
tiplied by 100), a coefficient of 3.254 implies that on average (foreign lending
at time t/foreign lending at time t − 1) = e(3.254/100), which equals 1.033 if the
prudential index is tightened by one unit at time t. Using the average value of
foreign lending in our sample (Can$5.7 billion), we are able obtain an average
increase of Can$188 million (5.7 billion * 0.033). Given that there were 204 net
tightenings throughout our sample period (317 tightenings – 113 loosenings), a
simple estimate of the cumulative effect is Can$40 billion.
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certain foreign jurisdictions may have provided such competitive
advantages; while domestic banks are adjusting to the new capi-
tal requirements by curbing credit growth, Canadian banks (that
already operate under relatively strict capital levels) could have more
easily adjusted lending and increased market share.

Our findings also indicate that the lending growth rate in a des-
tination country increases under tighter local reserve requirements
(cumulative effect) and stricter LTV limits (second lag of the policy).
Surprisingly, this suggests that LTV limits, a product-level regula-
tion that often targets borrower demand, may also affect credit sup-
ply. There could be two possibilities for this positive outcome. Recall
that our data do not distinguish lending by entity type. This might
be important in cases where the limits apply to a specific group
of institutions, which does not include the Canadian affiliates. That
would allow them to maintain (or increase) lending. Alternatively, it
is possible that Canadian banks increase other types of lending that
are not targeted by the LTV limits. Akinci and Olmsted-Rumsey
(2015) and Cerutti, Classens, and Laeven (2016) provide some cross-
country evidence of LTV limits having an impact on overall credit
growth. Therefore, if a limit tightening is associated with a broader
slowdown, then foreign banks can take advantage of this and increase
lending more broadly.11

3.2 Outward Transmission and Bank Characteristics

Our next specification explores more directly the role of bank char-
acteristics by interacting them with DestP j,t such that

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)
+ α4Xb,t−1 + α5Zj,t + (β1DestPj,t · Xb,t−1

+ β2DestPj,t−1 · Xb,t−1 + β3DestPj,t−2 · Xb,t−1)
+ fj + ft + fb + εb,j,t, (2)

11We also ran a baseline specification that includes all prudential measures
(and their lags) simultaneously, while excluding the aggregated PruC measure.
We also excluded the interbank exposure limits and concentration ratios from
this specification, since these measures lack sufficient variation in our sample.
The results of this specification (not presented for brevity) are almost identical
to our findings in table 3, with positive and significant cumulative effects for
capital requirements and local reserve requirements.
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where all variable definitions are the same as in equation (1), but the
balance sheet characteristics are now interacted with the destination-
country prudential policy changes and its lags. Among the findings
reported in table 4 for this specification, we focus on the cumulative
effect (i.e., over the three periods) of the prudential measure and its
interactions ((α1 + α2 + α3) and (β1 + β2 + β3)). Exploring the pru-
dential index first, we show that better-capitalized Canadian banks
increase their lending growth rates under tighter conditions, given
the positive interaction term with the tier 1 ratio. The prudential
index results also point to the fact that banks that are more inter-
nationally active increase lending under such conditions (results are
similar when regressions include country-time fixed effects instead
of separate country and time fixed effects).

According to table 4, the effect of some of the prudential meas-
ures depends on their interaction with the banks’ characteristics. For
instance, sector-specific capital requirements (SSCBs) are effective
at slowing down the growth rate of credit for banks that rely on core
deposits. Since SSCBs tend to target retail lending activity (such as
mortgage credit, auto loans, or credit cards), it is not surprising
to observe that the retail-oriented banks (which rely on deposits)
are most affected.12 The effect is opposite for banks that rely on
intragroup funding, suggesting that head-office funding attenuates
the negative effect of SSCB on foreign credit extension. Table 4 also
indicates a positive relation between LTV tightening and foreign
lending growth rates, given the statistical significance of the cumu-
lative policy effect. While the effect depends on bank characteristics
(size, liquidity, and foreign activity), it broadly confirms the baseline
results.

3.3 Extension: The Effect of Prudential Requirement on
Foreign Lending via Affiliates

If a global Canadian bank follows a diverse business model, one that
supports both cross-border and affiliate lending, then such a bank
may be better positioned to manage regulatory changes in a given
jurisdiction, compared with a bank that lends to that jurisdiction

12One should interpret the SSCB findings cautiously, since SSCB changes are
infrequent over the sample period.
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only via an affiliate. The reason is that the affiliate is more likely to
be directly exposed to regulatory changes. Since our lending variable
captures both cross-border lending (booked by the headquarters in
Canada) and credit extension by foreign affiliates (of the Canadian
banks via branches or subsidiaries), we can investigate more pre-
cisely the benefits of this flexibility by considering the portion of
lending conducted via affiliates.

We differentiate between the two types of lending by consider-
ing the relative importance of affiliate lending for a given bank in a
particular country.13 Specifically, we define a new indicator variable
Affiliateb,j,t, which equals one if more than 95 percent of bank b’s
lending in country j at time t is done via an affiliate.14 We then
interact Affiliateb,j,t with policy changes in the destination country
(DestP j,t) where all variable definitions are the same as in equa-
tion (2). In addition, we experiment with using the change in “total
lending” and “total non-bank private lending” as different dependent
variables. The empirical specification is

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)

+ (α4DestPj,t · Affiliateb,j,t + α5DestPj,t−1 · Affiliateb,j,t−1

+ α6DestPj,t−2 · Affiliateb,j,t−2 + α7Xb,t−1 + fj + ft

+ fb + εb,j,t. (3)

Table 5 reports the results from this specification.15 For brevity,
we only discuss the cumulative effects related to DestP j,t and its
interaction with Affiliateb,j,t. From panel A we observe that a tight-
ening of the overall prudential index, and especially the LTV require-
ment, increases the growth of foreign lending, but not if it is through
the affiliate (DestP is positive but the interaction of DestP *Affiliate
is negative). The stand-alone positive effect of the policy could be

13This is especially an issue for cross-border lending, since some Canadian
banks only engage in affiliate lending in certain countries.

14We have also considered 90 percent and 100 percent as a cut-off for Affiliate.
Our results are robust to these changes.

15We do not interact the bank characteristics with DestP j,t or Affiliateb,j,t in
order to keep the specification as simple as possible. However, our main con-
clusions regarding DestP j,t and its interactions with Affiliateb,j,t are robust to
including such interactions in the analysis.
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driven by cross-border lending.16 However, the LTV effect disappears
once the dependent variable is defined as the change in non-bank pri-
vate lending (panel B). This remains a surprise: if Canadian banks
circumvent LTV rules in foreign jurisdictions, perhaps via cross-
border lending, then one should expect this to show up more strongly
for non-bank private loans (which includes the types of loans most
likely to be covered under LTV limits, such as mortgages).17 Finally,
we note that tighter capital requirements slow down the growth of
non-bank private lending if it is mainly extended by Canadian banks’
foreign affiliates (panel B). However, tighter local reserve require-
ments are less effective (positive and significant interaction term),
suggesting that foreign retail and corporate credit do not necessarily
depend on locally sourced deposits.

3.4 Extension: Impact of Home-Country Policy Changes

It is possible that regulatory policy changes in Canada also influ-
ence Canadian banks’ lending abroad. Therefore, we investigate how
changes in the home-country prudential instruments (HomeP) affect
destination-country lending. Since only capital requirements and
LTV limits changed in Canada over our sample period, we conduct
the analysis on these two instruments. The regression specification is

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)

+ α4Xb,t−1 + α5Zj,t + (β1HomePj,t · Xb,t−1

+ β2HomePj,t−1 · Xb,t−1 + β3HomePj,t−2 · Xb,t−1)

+ fj + ft + fb + εb,j,t. (4)

In equation (4), the main coefficients of interest are β1, β2, and β3
(since HomeP is bank invariant at a given time period, it is captured
by the time fixed effect). We focus on the cumulative coefficients
(β1 + β2 + β3) for ease of comparison. The results from table 6

16Of course, the fact that cross-border lending is a relatively small component
of Canadian banks’ foreign lending (and the fact that some Canadian banks do
not engage in cross-border lending to certain jurisdictions at all) makes it difficult
to fully establish this conclusion.

17Measurement and/or sample-size issues could also be a potential explanation
for this observation.
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Table 6. Outward Transmission of Policy Changes
in the Home Country

Home/DestP = Home/DestP = Home/DestP =
Prudential Capital Loan-to-Value

Index Requirements Ratio

Destination-Country 3.629∗∗ 9.884∗∗ 1.933
Regulation DestPt (1.467) (4.224) (3.581)

Destination-Country 1.214 4.997 −1.378
Regulation DestPt−1 (1.489) (3.792) (1.659)

Destination-Country 0.957 2.413 3.634∗∗

Regulation DestPt−2 (1.335) (4.522) (1.608)
Log Total Assetst−1 −11.990 −13.492∗ −11.808∗

(7.570) (7.464) (6.319)
Tier 1 Ratiot−1 −0.917 −0.775 −0.970

(1.024) (1.033) (1.120)
Illiquid Assets Ratiot−1 −0.301 −0.362 −0.159

(0.302) (0.340) (0.232)
International Activityt−1 0.266 0.199 0.129

(0.214) (0.191) (0.181)
Net Intragroup Fundingt−1 0.144 0.226 0.154

(0.108) (0.157) (0.115)
Core Deposits Ratiot−1 0.350 0.252 0.179

(0.356) (0.389) (0.332)
BIS Financial Cycle 0.016 0.021 0.014

(Destination Country) (0.034) (0.034) (0.031)
BIS Business Cycle 0.572∗ 0.698∗∗ 0.669∗∗

(Destination Country) (0.329) (0.315) (0.327)
Log Total Assets*HomeP 23.666∗∗ 28.817 31.276∗∗

(10.740) (20.182) (14.161)
Tier 1 Ratio*HomeP −0.279 −16.616 2.289

(4.272) (14.137) (3.597)
Illiquid Assets Ratio* −0.682 −2.786∗ −0.803

HomeP (0.771) (1.591) (0.842)
International Activity* −1.044 −3.312∗∗ −0.883

HomeP (0.679) (1.477) (0.659)
Net Intragroup Funding* 0.265 −0.493 0.171

HomeP (0.527) (1.722) (0.724)
Core Deposits Ratio* −0.042 1.743∗ −0.149

HomeP (0.462) (0.933) (0.424)

Cumulative Effect DestP 5.801∗∗ 17.294∗ 4.188
(2.701) (9.458) (4.219)

(continued)
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Table 6. (Continued)

Home/DestP = Home/DestP = Home/DestP =
Prudential Capital Loan-to-Value

Index Requirements Ratio

Observations 2,885 2,885 2,885
Adjusted R2 0.027 0.028 0.021
No. of Destination

Countries
35 35 35

No. of Banks 6 6 6

Notes: This table reports the effects of changes in both destination- and home-country
regulation, along with firm characteristics on log changes in total loans by destination
country. The data are quarterly from 2000:Q1 to 2013:Q4 for a panel of bank holding
companies and are globally consolidated at the parent level. DestP refers to the changes
in regulation in the destination country of the loan, while HomeP captures changes in
Canadian regulations. For more details on the variables, see table 8 in the appendix. Each
column gives the result for the regulatory measure specified in the column headline. All
specifications include bank, country, and time fixed effects. Standard errors (in paren-
theses) are clustered by country. ***, **, and * indicate significance at the 1 percent, 5
percent, and 10 percent level, respectively.

indicate that tighter prudential home requirements push certain
types of banks to lend abroad, as observed via the interaction terms
between the bank characteristics and HomeP. The effect comes from
both higher Canadian capital requirements and LTV limits. How-
ever, the mechanism through which the requirements affect lending
might differ.

Considering capital changes first, more internationally oriented
and less liquid banks decrease foreign lending growth rates when
capital requirements in Canada are tightened. It could be that
these banks engage in foreign lending activities with higher risk
weights, and under higher capital requirements these banks shift
away from such activities. However, Canadian banks that are more
retail deposit funded increase foreign lending growth rates under
tighter domestic capital requirements. This might be driven by that
fact that the Canadian capital requirement changes in our sam-
ple (2012:Q1 and 2013:Q1) coincided with periods in which Cana-
dian banks were engaged in foreign acquisitions. As discussed in
Chapman and Damar (2015), since the 2008 crisis, Canadian banks
took advantage of their relatively healthy balance sheets (and the
official Canadian liquidity facilities) to engage in foreign acquisitions
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that boosted their foreign loan book. Hence, the link between capital
requirement tightenings in Canada and foreign lending by Canadian
banks might be a product of both the timing and contents of the
policy change.

Regarding LTV requirements, table 6 indicates that larger Cana-
dian banks increase their foreign lending growth rates when LTV
requirements are tightened at home. Specifically, the coefficient of
LogTotalAssets*HomeP implies that a tightening of Canadian LTV
requirements and a bank moving from the median asset size to the
75th percentile will be associated with Can$780 million of total new
foreign lending.18 This increase is likely driven by a desire to com-
pensate for slower mortgage credit growth at home. We note that the
LTV limits in Canada apply at the borrower level and are only for
domestic mortgage lending, and as such are unrelated to the banks’
activities abroad. Therefore, the impact of home-country macropru-
dential policy actions on foreign lending is likely to be dependent
on the nature and scope of the policy tool being used, and the tim-
ing of the policy change with regard to global (or at least regional)
conditions.

3.5 Extension: Inward Transmission of Foreign Policies

Finally, we briefly investigate the transmission of foreign policy
changes into Canada via globally active Canadian banks (“inward
transmission”). As discussed above, there could potentially exist
another inward channel, via foreign subsidiaries and bank branches
that operate in Canada. However, the economic magnitudes of this
channel are likely small. For instance, over the sample period, the
average annual share of domestic lending by foreign subsidiaries and
branches is about 4.5 percent and 1.5 percent, respectively. Given
the limited role played by these institutions in the Canadian financial
system, we limit our inward transmission exercise to large, globally
active Canadian banks. We estimate the following model:

18The difference between the median and 75th percentile of LogTotalAssets is
0.41 (20.16 – 19.75). Multiplying this by the coefficient of LogTotalAssets*HomeP
yields 12.823, implying (foreign lending at time t/foreign lending at time t−1) =
e(12.823/100) = 1.136. Using the average value of foreign lending then results in
780 million.
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ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 + α3ExpPb,t−2)

+ α4Xb,t−1 + (β1ExpPb,t · Xb,t−1 + β2ExpPb,t−1 · Xb,t−1

+ β3ExpPb,t−2 · Xb,t−1) + ft + fb + εb,j,t, (5)

where Yb,t is domestic (i.e., Canadian) lending of bank b at time t
and ExpPb,t is “foreign-exposure-weighted regulation” faced by bank
b at time t. ExpPb,t is an average of all foreign regulation indexes
at time t, weighted by the total assets and liabilities of bank b in
each country. We use the same bank characteristics as in previous
specifications. All regressions include time and bank fixed effects.
We present the results in table 7. According to the inward channel,
tighter foreign capital and LTV requirements are associated with a
slowdown in the growth rate of domestic lending by the six largest
Canadian global banks (cumulative effect of each policy is negative).
These results are in line with the outward analysis from the previous
tables, indicating that as foreign regulatory requirements become
stricter, Canadian banks increase the foreign lending growth rate to
those destination countries and also reduce the growth of domestic
credit.

4. Concluding Remarks

We study how regulatory changes in prudential requirements affect
the cross-border activities of Canadian banks. Our results show that
the effect depends on the regulatory instrument being adjusted, and
that bank characteristics determine the extent to which the institu-
tions can maintain or increase lending under stricter conditions.

We find that when a destination country tightens requirements,
Canadian banks react by increasing the lending growth rate to that
jurisdiction, and the effect is particularly strong for changes in cap-
ital requirements. Our results suggest that banks with higher tier
1 ratios increase lending at the destination country, even under
tighter prudential requirements. We also show that the effect of pru-
dential policies depends on a global bank’s business model. While
stricter LTV limits are associated with an increase in foreign lend-
ing, the growth of credit slows in destination countries where Cana-
dian banks mainly operate via affiliates. We extend the analysis



60 International Journal of Central Banking March 2017

T
ab

le
7.

In
w

ar
d

T
ra

n
sm

is
si

on
of

F
or

ei
gn

P
ol

ic
y

(b
an

k
ch

ar
ac

te
r

in
te

ra
ct

io
n
s)

D
es

tP
=

D
es

tP
=

D
es

tP
=

D
es

tP
=

D
es

tP
=

D
es

tP
=

R
es

er
v
e

R
es

er
v
e

P
ru

d
en

ti
al

C
ap

it
al

S
ec

to
r-

S
p
ec

ifi
c

L
T

V
R

eq
u
ir

em
en

ts
:

R
eq

u
ir

em
en

ts
:

In
d
ex

C
R

eq
u
ir

em
en

ts
C

ap
it

al
B

u
ff
er

R
at

io
F
o
re

ig
n

L
o
ca

l

Fo
re

ig
n-

E
xp

os
ur

e-
W

ei
gh

te
d

−
46

4.
49

2∗
∗

−
12

68
.8

82
64

0.
90

4
−

67
03

.6
59

∗∗
−

98
8.

18
2

−
37

7.
55

6
R

eg
ul

at
io

n
E

xp
P

t
(1

52
.0

98
)

(7
83

.4
69

)
(4

91
6.

89
3)

(1
83

3.
23

5)
(5

08
5.

38
6)

(7
77

.6
15

)
Fo

re
ig

n-
E

xp
os

ur
e-

W
ei

gh
te

d
−

16
3.

99
5

−
18

4.
58

9
−

12
82

.0
58

−
40

37
.7

66
32

2.
49

6
−

37
1.

96
2

R
eg

ul
at

io
n

E
xp

P
t−

1
(8

4.
31

7)
(1

07
7.

50
7)

(3
12

8.
07

3)
(2

32
0.

00
5)

(8
43

.8
97

)
(2

24
.9

71
)

Fo
re

ig
n-

E
xp

os
ur

e-
W

ei
gh

te
d

60
.3

22
−

29
81

.3
96

∗∗
∗

12
16

.4
30

15
61

.0
88

18
76

.4
43

−
13

92
.6

69
R

eg
ul

at
io

n
E

xp
P

t−
2

(1
97

.2
40

)
(2

43
.6

64
)

(1
64

6.
00

0)
(1

73
9.

00
8)

(3
37

8.
24

3)
(8

59
.2

48
)

L
og

T
ot

al
A

ss
et

s t
−

1
−

3.
62

7
−

4.
63

5
−

2.
72

1
−

6.
28

3
−

4.
67

4
−

1.
47

3
(4

.4
31

)
(5

.5
72

)
(4

.9
58

)
(4

.6
84

)
(4

.5
48

)
(3

.3
70

)
T

ie
r

1
R

at
io

t−
1

−
0.

53
3

−
0.

62
7

−
0.

51
9

−
0.

31
4

−
0.

48
4

−
0.

56
6

(0
.3

36
)

(0
.4

35
)

(0
.4

06
)

(0
.4

09
)

(0
.4

47
)

(0
.4

23
)

Il
liq

ui
d

A
ss

et
s

R
at

io
t−

1
−

0.
57

5∗
∗

−
0.

55
1∗

∗
−

0.
51

2∗
∗

−
0.

50
3∗

∗
−

0.
54

9∗
∗

−
0.

51
2∗

∗

(0
.1

81
)

(0
.1

47
)

(0
.1

46
)

(0
.1

28
)

(0
.1

91
)

(0
.1

43
)

In
te

rn
at

io
na

l
A

ct
iv

it
y t

−
1

0.
03

4
0.

04
9

0.
00

3
0.

04
0

0.
03

6
0.

00
5

(0
.1

07
)

(0
.0

92
)

(0
.0

90
)

(0
.0

94
)

(0
.0

91
)

(0
.0

85
)

N
et

In
tr

ag
ro

up
Fu

nd
in

g t
−

1
−

0.
09

3
−

0.
09

2
−

0.
17

2
−

0.
30

2
−

0.
15

5
−

0.
10

9
(0

.3
34

)
(0

.3
02

)
(0

.3
16

)
(0

.3
56

)
(0

.3
03

)
(0

.2
75

)
C

or
e

D
ep

os
it
s

R
at

io
t−

1
0.

58
4∗

∗
0.

57
5∗

∗
0.

52
2∗

∗
0.

49
5∗

∗
0.

54
2∗

∗
0.

56
1∗

∗

(0
.1

85
)

(0
.1

54
)

(0
.1

35
)

(0
.1

76
)

(0
.2

01
)

(0
.1

56
)

L
og

T
ot

al
A

ss
et

s*
E

xp
P

33
.1

31
20

3.
30

7∗
∗∗

−
10

0.
05

4
48

3.
81

1∗
∗

−
44

.8
59

11
4.

36
3

(1
3.

49
9)

(1
3.

75
1)

(7
6.

95
1)

(8
7.

44
2)

(1
81

.4
94

)
(4

6.
80

3)

(c
on

ti
nu

ed
)



Vol. 13 No. S1 Lessons from Canada 61

T
ab

le
7.

(C
on

ti
n
u
ed

)

D
es

tP
=

D
es

tP
=

D
es

tP
=

D
es

tP
=

D
es

tP
=

D
es

tP
=

R
es

er
v
e

R
es

er
v
e

P
ru

d
en

ti
al

C
ap

it
al

S
ec

to
r-

S
p
ec

ifi
c

L
T

V
R

eq
u
ir

em
en

ts
:

R
eq

u
ir

em
en

ts
:

In
d
ex

C
R

eq
u
ir

em
en

ts
C

ap
it

al
B

u
ff
er

R
at

io
F
o
re

ig
n

L
o
ca

l

T
ie

r
1

R
at

io
*E

xp
P

−
2.

43
9

−
2.

13
8

44
.1

49
−

18
.5

81
−

14
.1

97
−

14
.0

79
(5

.5
21

)
(3

4.
52

5)
(1

72
.3

77
)

(7
8.

94
3)

(3
37

.1
61

)
(1

6.
34

1)
Il
liq

ui
d

A
ss

et
s

R
at

io
*E

xp
P

−
0.

83
8

5.
60

4∗
∗

10
.4

25
−

7.
03

7
11

.8
21

−
3.

63
4∗

(0
.9

65
)

(1
.0

71
)

(1
4.

45
5)

(5
.0

04
)

(2
8.

12
1)

(5
.9

52
)

In
te

rn
at

io
na

l
A

ct
iv

it
y*

E
xp

P
−

1.
01

2
1.

86
9∗

6.
85

2
−

4.
30

8
−

22
.7

34
∗∗

0.
97

9
(1

.6
23

)
(2

.1
11

)
(4

.3
39

)
(3

.7
29

)
(7

.3
31

)
(2

.3
79

)
N

et
In

tr
ag

ro
up

Fu
nd

in
g*

E
xp

P
−

10
.1

06
−

15
6.

95
2∗

∗∗
−

3.
65

4
−

15
0.

72
7

12
6.

79
8

−
54

.5
85

(1
3.

22
1)

(3
2.

60
7)

(2
96

.6
56

)
(1

31
.8

68
)

(5
29

.3
61

)
(4

2.
74

2)
C

or
e

D
ep

os
it
s

R
at

io
*E

xp
P

−
0.

27
2

−
1.

61
7∗

7.
22

8
7.

04
7

−
10

.8
13

8.
29

4
(4

.4
16

)
(7

.4
72

)
(3

8.
13

7)
(2

1.
47

2)
(1

4.
46

1)
(1

1.
15

5)

C
um

ul
at

iv
e

E
ff
ec

t
E

xp
P

−
56

8.
16

4
−

44
34

.8
67

∗∗
∗

57
5.

27
6

−
91

80
.3

35
∗∗

12
10

.7
56

−
21

42
.1

86
(2

88
.0

26
)

(5
82

.3
13

)
(4

94
0.

08
4)

(3
29

7.
95

4)
(3

86
3.

11
4)

(1
51

2.
60

2)

O
bs

er
va

ti
on

s
32

4
32

4
32

4
32

4
32

4
32

4
A

dj
us

te
d

R
2

0.
24

4
0.

23
2

0.
23

4
0.

26
8

0.
23

3
0.

27
1

N
o.

of
B

an
ks

6
6

6
6

6
6

N
o
te

s:
T

h
is

ta
b
le

re
p
or

ts
th

e
eff

ec
ts

of
ch

an
ge

s
in

re
gu

la
ti

on
an

d
fi
rm

ch
ar

ac
te

ri
st

ic
s

an
d

th
ei

r
in

te
ra

ct
io

n
s

on
lo

g
ch

an
ge

s
in

to
ta

l
lo

an
s.

T
h
e

d
at

a
ar

e
qu

ar
te

rl
y

fr
om

20
00

:Q
1

to
20

13
:Q

4
fo

r
a

p
an

el
of

d
om

es
ti

c
b
an

k
h
ol

d
in

g
co

m
p
an

ie
s.

F
or

ei
gn

-e
xp

os
u
re

-w
ei

gh
te

d
re

gu
la

ti
on

E
xp

P
is

ca
lc

u
la

te
d

as
th

e
w

ei
gh

te
d

av
er

ag
e

of
ch

an
ge

s
in

fo
re

ig
n

re
gu

la
ti

on
w

h
er

e
th

e
w

ei
gh

ts
ar

e
to

ta
l

as
se

ts
an

d
li
ab

il
it

ie
s

of
th

e
b
an

k
in

th
e

re
sp

ec
ti

ve
fo

re
ig

n
co

u
nt

ry
.
F
or

E
xp

P
an

d
it

s
in

te
ra

ct
io

n
eff

ec
ts

,
th

e
re

p
or

te
d

co
effi

ci
en

t
is

th
e

su
m

of
th

e
co

nt
em

p
or

an
eo

u
s

te
rm

an
d

tw
o

la
gs

.
F
or

m
or

e
d
et

ai
ls

on
th

e
va

ri
ab

le
s,

se
e

ta
b
le

8
in

th
e

ap
p
en

d
ix

.
E
ac

h
co

lu
m

n
gi

ve
s

th
e

re
su

lt
fo

r
th

e
re

gu
la

to
ry

m
ea

su
re

sp
ec

ifi
ed

in
th

e
co

lu
m

n
h
ea

d
li
n
e.

A
ll

sp
ec

ifi
ca

ti
on

s
in

cl
u
d
e

fi
xe

d
eff

ec
ts

as
sp

ec
ifi

ed
in

th
e

lo
w

er
p
ar

t
of

th
e

ta
b
le

.
S
ta

n
d
ar

d
er

ro
rs

(i
n

p
ar

en
th

es
es

)
ar

e
cl

u
st

er
ed

by
b
an

k.
**

*,
**

,
an

d
*

in
d
ic

at
e

si
gn

ifi
ca

n
ce

at
th

e
1

p
er

ce
nt

,
5

p
er

ce
nt

,
an

d
10

p
er

ce
nt

le
ve

l,
re

sp
ec

ti
ve

ly
.



62 International Journal of Central Banking March 2017

to show that home policies push Canadian banks to lend more
abroad, and confirm the existence of a limited inward transmission
channel.

The spillovers identified in our study do not necessarily represent
a negative outcome. If the regulatory policies’ original intention was
to shift lending away from risky entities, then one could interpret
our results as a beneficial outcome, since better-capitalized Cana-
dian banks may have ended up increasing foreign lending. However,
if the original intention was to slow down the growth of credit (i.e.,
lean against the cycle), then our results potentially point to the
need for closer international policy coordination. Raising awareness
of individual jurisdictions, on how their policy actions may affect
the credit cycles of other countries, may be warranted.

Appendix

Table 8. Construction of Balance Sheet
Independent Variables

Variable Name Report Form Description Source

Illiquid Assets
Ratiob,t−1

[All Loans Net of
Allowance for
Impairment/Total
Assets] * 100

Balance Sheet (M4).

Log Real
Assetsb,t−1

Ln[Total Assets in 2012
Canadian Dollars]

Balance Sheet (M4).
CPI is from the
Bank of Canada.

Core Deposits
Ratiob,t−1

[Demand, Notice, and
Time Deposits by
Individuals/Total
Assets] * 100

Balance Sheet (M4).

Tier 1 Ratiob,t−1 [Tier 1 Risk-Based
Capital/Risk-
Weighted Assets] *
100

Basel Capital
Adequacy Return
(BCAR-BA).

(continued)



Vol. 13 No. S1 Lessons from Canada 63

Table 8. (Continued)

Variable Name Report Form Description Source

Net Dut Tob,t−1 [(Total Head-Office
Claims on Foreign
Branches, Agencies,
and Consolidated
Subsidiaries – Total
Head-Office Liabilities
to Foreign Branches,
Agencies, and
Consolidated
Subsidiaries)/Total
Liabilities] * 100

Geographic Assets
and Liabilities
Booked in Canada
(GQ). Total
Liabilities from
Balance Sheet
(M4).

International
Ratiob,t−1

[(Total Foreign Assets +
Total Foreign
Liabilities)/(Total
Assets + Total
Liabilities)] * 100

Geographic Assets
and Liabilities
Booked in Canada
(GQ). Total Assets
and Total
Liabilities from
Balance Sheet
(M4).

Table 9. LTV Changes in Canada over the Sample Period

Period Direction Details

2006:Q4 Loosening From 95% to 100% on all home buyers
2007:Q1 Loosening From 90% to 95% on refinancing activities
2008:Q4 Tightening From 100% to 95% on all home buyers
2010:Q2 Tightening From 95% to 80% on investment properties

From 95% to 90% on refinancing activities
2011:Q1 Tightening From 95% to 85% on refinancing activities
2012:Q3 Tightening From 85% to 80% on refinancing activities
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International Banking and Cross-Border Effects
of Regulation: Lessons from Switzerland∗

Simone Auer, Maja Ganarin, and Pascal Towbin
Swiss National Bank

As part of the IBRN initiative on prudential spillovers, we
study the effects of changes in foreign prudential measures on
banks in Switzerland. For the average bank we find no evidence
that the foreign prudential measures considered affect domes-
tic lending growth or foreign funding growth. Meanwhile, the
effects of foreign prudential measures differ across banks with
different balance sheet characteristics. In particular, changes
in foreign capital regulations do have significant effects on the
domestic lending growth of banks with unfavorable liquidity
positions (low core deposit ratios or high illiquid asset ratios).
However, these effects remain quantitatively small, relative to
the overall variability of lending growth.

JEL Codes: F42, G21, G28.

1. Introduction

The Swiss country study focuses on the “inward transmission” of
foreign regulation, i.e., it analyzes the spillovers of foreign regula-
tory policies into the Swiss banking sector. More specifically, we
study the effects of changes in foreign prudential measures on both
domestic lending and foreign funding of banks in Switzerland.

The structure of the Swiss banking system makes Switzerland an
interesting and special country for studying the cross-border effects
of banking regulation on domestic lending and foreign funding of
banks. The Swiss banking sector is large compared with the size of

∗These are the personal views of the authors and not necessarily those of the
Swiss National Bank. We thank an anonymous referee, the editors (Claudia Buch,
Matthieu Bussière, and Linda Goldberg), the country teams of Poland and the
United Kingdom, Jürg Blum, Reto Nyffeler, Guzel Valitova, and Dan Wunderli
for useful comments. We are also very grateful to Simone Saupe for help with
data-related questions.

65



66 International Journal of Central Banking March 2017

the economy, and the international activity of banks in Switzerland
is significant. At the same time, the business models across banks
are heterogeneous. Indeed, with the exception of two big, global
systemically important banks, international activities and domes-
tic lending are conducted by largely separate types of banks. This
implies that there may be little overlap between those banks that
are a priori expected to be exposed to foreign regulation (through
their international activity) and banks for which the main variable of
interest—domestic lending—is important. Hence, for a large number
of banks the potential for spillovers from foreign prudential measures
to domestic lending is limited.

The analysis in this paper is based on consolidated banking sta-
tistics, covering the period 2002–13. The consolidation is given at
the group level and, given the scope of Swiss consolidated bank-
ing statistics, is restricted to banks headquartered in Switzerland
(henceforth referred to as domestic banks).

Our main results are as follows: Our first main result is there
is little evidence that the foreign prudential measures considered
affect domestic lending growth of the average Swiss bank, i.e., a
Swiss bank with average balance sheet characteristics. In most spec-
ifications, the effects of foreign prudential measures on domestic
lending growth are not significant. Given the small international
exposures of domestic retail banks, which hold a market share of
nearly two-thirds in the domestic lending market, our finding of no
significant spillovers for the average bank is not surprising. How-
ever, the finding of no significant spillovers for the average bank
in our sample does not necessarily imply that there is no potential
for cross-border spillovers from foreign prudential regulation into
the Swiss banking sector. For one, our data only cover domestic
banks. We therefore cannot study potential effects on bank lending
through affiliates of foreign banks. However, we expect such potential
spillover effects to be small, as the market share in domestic lending
by these banks is very small. For another, there is a potential for
significant spillovers to the two big banks, given their large inter-
national exposures. While a separate investigation with these two
banks would be interesting, it is unfortunately not possible, given
the limited number of observations. Furthermore, prudential meas-
ures that are specifically targeted at global systemically important
banks (e.g., organizational requirements, specific capital or liquidity
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requirements) are not covered in the International Banking Research
Network (IBRN) Prudential Instruments Database.

Our second main result is that, while there is little evidence for
inward spillovers for the average bank, the effects of foreign pruden-
tial policies differ across banks with different balance sheet charac-
teristics and that the variation can be linked to a bank’s liquidity
position. This heterogeneity is mainly observable in the response
to changes in foreign capital requirements. We find robust evidence
that banks with a better liquidity position, i.e., with a lower ratio
of illiquid assets, decrease their domestic lending growth by less in
response to a tightening of foreign capital requirements. Similarly,
banks with a higher ratio of core deposits restrain their lending
growth by less. These results hold for our baseline specification as
well as two alternative specifications that either (i) exclude the two
big banks or (ii) exclude wealth-management banks and focus on the
growth of loans to non-banks. While these results are robust, such
effects remain small when compared with the overall variability of
lending growth.

Our third main result is that we also find little empirical evidence
for spillovers on the funding side. Theoretically, our finding that the
impact of foreign capital requirements on domestic lending growth
depends on a bank’s liquidity position could point to bank fund-
ing being a potential transmission channel. If foreign banks reduce
their cross-border bank-to-bank lending as a result of higher capital
requirements, domestic banks with a weak liquidity position may
be particularly concerned. To investigate this hypothesis further, we
analyze whether changes in foreign prudential measures affect for-
eign funding of domestic banks. A priori cross-border spillovers on
foreign funding would seem more likely than on domestic lending,
as the link between foreign funding and foreign prudential measures
is more direct than the link between domestic lending and foreign
prudential measures. Somewhat surprisingly, we find no evidence for
such a hypothesis. Foreign prudential measures do not have a statis-
tically significant effect on the foreign funding the average bank in
Switzerland receives. The liquidity position of a bank does not seem
to play a role either. A potential explanation is that we use data
on the overall foreign funding a bank receives, as the split between
bank and non-bank funding is not available. Overall foreign funding
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is likely to be less sensitive to foreign bank regulation than foreign
funding from banks.

Our paper is one of the first that considers the effect of foreign
prudential measures on domestic lending in Switzerland. A number
of papers have considered other determinants of domestic lending.
Beutler et al. (2015) show that a bank’s lending response to changes
in domestic interest rates depends on their exposure to interest rate
risk. Basten and Koch (2015) examine the effect of the countercycli-
cal capital buffer activated in Switzerland on the pricing of mort-
gages. Among other things, they find that capital-constrained banks
and mortgage-specialized banks raise their rates relatively more after
an increase in the countercyclical capital buffer. Bichsel and Perrez
(2005) show that there is evidence for a bank capital channel for
smaller Swiss banks (those belonging to the lower 75 percent of the
size distribution), but not for other banks. This suggests that the
reaction of these banks’ credit supply to a monetary policy shock
depends on their capital. Junge and Kugler (2013) investigate the
effect of higher capital requirements on the Swiss economy, includ-
ing their effect on economic growth and lending. Rime (2001) and
Bichsel and Blum (2004) investigate how bank capital requirements
affect bank risk taking. In a cross-border context, Krogstrup and
Tille (2015) investigate the determinants of Swiss franc lending by
European banks.

The following section gives a more detailed overview of the Swiss
banking sector and the data used in our analysis. Section 3 out-
lines our specifications and discusses the results. The last section
concludes.

2. Stylized Facts and Data for Switzerland

2.1 Stylized Facts

The Swiss banking sector is large, especially when compared with the
size of the economy. Based on data for end-2013, the aggregated total
assets of all banks constitute around 540 percent of Swiss GDP. The
assets of the two big, global systemically important banks (Credit
Suisse and UBS) alone already account for around 290 percent of
GDP, making the “too-big-to-fail” problem particularly relevant for
Switzerland.
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Table 1. Banking Groups in the Swiss Banking Sector

Aggregate
No. of Balance Sheet

Institutions Total % of GDP

Domestic Big Banks 2 CHF 1,860 bn. 293
Domestic Retail Banks 103 CHF 970 bn 153
Domestic Wealth-

Management Banks 58 CHF 220 bn. 34
Affiliates of Foreign Banks 120 CHF 380 bn 60
Total 283 CHF 3,440 bn. 541

Source: SNB. Consolidated data as of December 31, 2013.

Swiss banks can be divided into four main banking groups (see
table 1): the domestic big banks, domestic retail banks, domes-
tic wealth-management banks, and affiliates of foreign banks (sub-
sidiaries and branches of banks with foreign headquarters).

• The domestic big banks have a diversified business model, both
in terms of asset structure and in terms of geographical diversi-
fication. Loans make up around 50 percent of their assets, with
10 percent of their assets being loans to banks (see table 2).
These banks have three main business areas: domestic retail
banking, investment banking, and wealth management. Nearly
80 percent of their assets are foreign assets. When consider-
ing domestic loans, about 97 percent are loans to non-banks
(mortgages and other loans) and 3 percent are loans to banks.

• Domestic retail banks have a less diversified business model
and focus on domestic retail banking. Most of their assets are
domestic (90 percent of total assets) and most of these domes-
tic assets are loans (70 percent of total assets). Again, as for
the big banks, about 97 percent of domestic loans are loans to
non-banks.

• Domestic wealth-management banks focus on wealth manage-
ment. Around 40 percent of their assets are loans. An impor-
tant share of assets is invested in trading and financial assets.
They have a significant international exposure, and foreign
assets account for about 50 percent of their balance sheet.
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Regarding the composition of domestic loans, the category of
loans to banks is much more important for domestic wealth-
management banks than for the big banks and the retail
banks, with around 40 percent of all domestic loans going to
banks.

• Finally, affiliates of foreign banks are also mainly involved in
wealth management. Around 55 percent of their assets are
loans (20 percent of their assets are loans to banks); the
remaining assets mainly consist of liquid assets and financial
assets. Their assets are also more or less evenly split between
domestic and foreign markets. For domestic loans, loans to
banks account for an important share (around 30 percent).

Regarding the market shares of the different groups of banks in
the domestic loan market, domestic retail banks hold the biggest
market share (63 percent), followed by the big banks (29 percent).
Domestic wealth-management and foreign banks only play a minor
role (8 percent). Foreign activity, in turn, is dominated by the big
banks, which hold almost 80 percent of total foreign assets in the
banking system.

Tables 2 and 3 show that among those banks for which domestic
lending is an important business activity, only the two big banks also
exhibit large international exposures. Domestic retail banks have a
large market share in domestic lending, but little international expo-
sures. Domestic wealth-management banks and affiliates of foreign
banks have important international exposures but are basically not
active in domestic lending.

2.2 Bank-Level Data

We use the following bank-level data for our regression analysis (the
specifications are discussed in section 3). All bank-level data are
taken from the Swiss National Bank (SNB) Monthly Banking Sta-
tistics, the Bank for International Settlements (BIS) consolidated
banking statistics, and the supervisory reportings. All data are col-
lected by the SNB. The bank-level data are confidential and can only
be accessed at the SNB. A detailed description on the construction
of the balance sheet variables is given in table 11 in the appendix.
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Table 3. Market Shares by Bank and
Asset Categories (in %)

Domestic
Wealth- Affiliates of

Management Foreign
Domestic Banks Banks

Domestic Retail (Including (Including
Big Banks Banks Private Banks) Branches)

Foreign Assets 78 5 6 11
Mortgages 66 2 2 29
Other Loans 79 1 5 14
Loans to Banks 58 10 12 20

Domestic Assets 26 56 6 12
Total Domestic Loans 29 63 2 6

Mortages 29 67 1 3
Other Loans 29 51 6 14
Loans to Banks 14 37 19 30

Source: SNB Banking Statistics. Consolidated data as of December 31, 2013.

2.2.1 Dependent Variables

• ΔYb,t = change in log total domestic loans (i.e., the sum of
mortgage loans, other loans, and loans to banks)

2.2.2 Balance Sheet Characteristics1

• Percentage of a bank’s portfolio of assets that is illiquid
(IlliquidAssetsRatiob,t−1)

• Percentage of a bank’s balance sheet financed with core
deposits (CoreDepositsb,t−1)

• Percentage of a bank’s balance sheet equity to asset ratio
(BookEquityRatiob,t−1)2

1Because of data constraints, we are not able to include the net intragroup
funding position used in other country studies as additional control.

2We use balance sheet equity net immaterial assets instead of regulatory capi-
tal. Because of the transition from Basel II to Basel III, the regulatory definitions
of capital are not consistent across time. A bank with an unchanged balance sheet
may have changes in its regulatory capital, just because definitions of regulatory
capital change. Similarly, definitions of risk-weighted asset have changed, which
is why we use total assets in the denominator.
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• Log of a bank’s total assets (LogTotalAssetsb,t−1)
• Percentage of a bank’s foreign assets plus foreign lia-

bilities relative to total assets plus total liabilities
(InternationalRatiob,t−1)

Summary statistics are shown in table 4.

2.2.3 Coverage

The data cover the time period from 2002:Q1 to 2013:Q4 on a quar-
terly basis. As we mainly use consolidated data, only domestic banks
(i.e., banks headquartered in Switzerland) are part of the sample
(columns 1–3 in tables 2 and 3).3 Domestic banks account for about
90 percent of total domestic banking assets and around 95 percent of
total domestic loans. Among these banks, the main data constraint
is the availability of quarterly foreign exposures, which are collected
from the BIS consolidated banking statistics. These data are avail-
able for only 18 domestic banks out of 263 reporting banks in 2013.
These banks cover, however, a large share of total assets: specifically,
they cover about 70 percent of total assets held by domestic banks,
50 percent of total domestic assets, and 90 percent of total foreign
assets held by domestic banks.

2.2.4 Preparation and Cleaning of Data

Consolidated balance sheet statistics are only available at an annual
frequency (from 2002 to 2005) or semi-annual frequency (from 2006
onward). To obtain a quarterly frequency, these data are linearly
interpolated. The dependent variables are available at a quarterly
frequency. They are, however, not fully consolidated, as they only
cover the parent company, including foreign branches plus domestic
subsidiaries but not foreign subsidiaries. Fully consolidated data on
loans are only available at an annual frequency. We have compared
the quarterly data employed with the fully consolidated annual data.
For most banks these fully consolidated lending data give a sim-
ilar picture as the lending data employed. For the two big banks

3Excluding foreign-owned banks means that we potentially miss an indirect
spillover channel, as foreign banks have a 30 percent market share in the domestic
interbank market.
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(UBS and Credit Suisse) deviations tend to be larger, particularly
for interbank loans. There were no significant mergers in the sample
considered.

To reduce sensitivity to outliers, we exclude observations where
the absolute value of the dependent variable (log change of loans)
exceeds 100 percent. This procedure reduces the number of observa-
tions by around 1 percent. All of the removed observations concern
banks that belong to the group of wealth-management banks.

2.3 Data on Prudential Instruments

The following prudential instruments are considered in the IBRN
Prudential Instruments Database described in Cerutti et al. (2017):
(i) a prudential index (PruC) over the full group of prudential
instruments, (ii) general capital requirements, (iii) sector-specific
capital buffers,4 (iv) loan-to-value ratio limits, (v) reserve require-
ments on foreign-currency deposits, (vi) reserve requirements on
local-currency deposits, (vii) interbank exposure limits, and (viii)
concentration limits.

We construct an exposure-weighted measure of these prudential
instruments, ExpPb,t, as described in Buch and Goldberg (2017). In
particular, the exposure of a given bank to a given country is the
ratio of the sum of assets and liabilities of that bank in that spe-
cific country over the sum of total foreign assets plus liabilities of
that bank. For both the numerator and the denominator we use a
rolling average of this ratio over the four preceding quarters. When
constructing the weights, we only take into account the exposures
to countries that are classified as core countries by the IBRN. If a
given country has not yet (or never) introduced a specific prudential
instrument, the observation is set equal to zero.

Table 5 shows that the geographical breakdown of foreign claims
changed between 2002 and 2013. In fact, Swiss banks’ claims to the
United States in percentage of total foreign claims have decreased
by around 15 percentage points. At the same time, Swiss banks
have increased their exposure to Europe and offshore centers. Off-
shore centers are not covered by the prudential database. For the
exposure-weighted measure, the changes in exposures imply that, on

4The countercyclical capital buffer is not included in the database.



76 International Journal of Central Banking March 2017

Table 5. Geographical Breakdown of
Foreign Claims (in %)

2002:Q1 2013:Q4

Europe 33 39
United Kingdom 17 15
Germany 5 6
France 2 5

United States 51 35
Offshore 5 13
Developing Countries 4 8
Other 7 6

Source: BIS consolidated banking statistics.

average, in recent periods prudential measures used by the United
States receive relatively less weight than in earlier periods.

The summary statistics of the prudential measures are shown
in table 6. We exclude the local reserve requirements from further
analysis, as changes in this instrument were to a large extent driven
by monetary policy consideration and are also correlated with other
monetary policy steps taken. In particular, the large change of the
exposure-weighted measure of local reserve requirements in 2012:Q1
is driven by the European Central Bank’s decision to cut local
reserve requirements. Meanwhile, most reserve requirement changes
on foreign-currency deposits occur in emerging markets, where they
are used as active prudential policy instrument (Glocker and Towbin
2012).

3. Empirical Method and Regression Results

3.1 Baseline Analysis of Inward Transmission of Prudential
Policies

We explore the effect of changes in regulation on banks’ domestic
loan growth, following the approach described in Buch and Goldberg
(2017). We begin with the following regression specification:

IBRN Baseline Specification: Inward transmission of
exposure-weighted foreign regulation with balance sheet interaction
terms (cf. table 7).
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ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 + α3ExpPb,t−2) + α4Xb,t−1

+ (β1ExpPb,t · Xb,t−1 + β2ExpPb,t−1 · Xb,t−1

+ β3ExpPb,t−2 · Xb,t−1) + fb + ft + εb,t, (1)

where ΔYb,t is the log change in domestic lending of bank b at time
t; Xb,t−1 is a vector of bank balance sheet characteristics, lagged
by one period to avoid endogeneity problems; fb is a bank fixed
effect; and ft is a time fixed effect. The prudential policy changes are
captured by exposure-weighted prudential policy outside the home
country (ExpPb,t). The foreign-exposure-weighted prudential meas-
ure ExpPb,t−1 is included contemporaneously and with two lags. We
thereby allow for lags in the effect on lending growth for up to two
quarters.

The interaction terms of balance sheet characteristics and pru-
dential measures allow banks with different balance sheet character-
istics to differ in their response to changes in foreign regulation.

We are mainly interested in two estimates. The first statistic is
the response of domestic lending growth to changes in prudential
regulation for the average bank. To characterize the average bank,
we use the sample averages of bank balance sheet characteristics X̄.
We consider a horizon of three quarters. The marginal effect of the
average bank is then given by

γ̂ = α̂1 + α̂2 + α̂3 + X̄(β̂1 + β̂2 + β̂3), (2)

where the coefficients correspond to the estimated values from equa-
tion (1) above. We use an F-test to test for joint significance. The
corresponding results are reported in table 7, panel A. Analogously,
we also compute marginal effects for banks at specific percentiles of
the distribution of balance sheet characteristics by replacing X̄ with
the specific percentile value.

We also run a restricted regression specification which excludes
balance sheet interaction terms (cf. table 7, panel B):

ΔYb,t = c0 + (c1ExpPb,t + c2ExpPb,t−1 + c3ExpPb,t−2)

+ c4Xb,t−1 + fb + ft + εb,t. (3)

The estimate of the response (ĉ1 + ĉ2 + ĉ3) from this more parsimo-
nious specification neglects slope heterogeneity across banks.
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The second estimate characterizes how the response to pruden-
tial measures varies across banks with different balance sheet char-
acteristics. The impact of banks’ balance sheet characteristics on
the response of lending growth is given by the coefficient vector
(β̂1 + β̂2 + β̂3). Joint significance is again assessed with an F-test.
The statistics are reported in table 7, panel C.

In our baseline specification we include all banks for which data
are available and focus on growth in total domestic lending, i.e., the
sum of domestic mortgage loans, other domestic loans, and domestic
loans to banks. To assess robustness, we run two alternative specifi-
cations. In the first alternative specification, we exclude the two big
banks. In the second alternative specification, we focus on lending
to non-banks and exclude the wealth-management banks. The two
alternative specifications are discussed in section 3.2.

Our baseline specification provides no evidence for spillovers from
foreign prudential measures for an average bank (cf. table 7, panel
A). For a bank with average balance sheet characteristics, none of the
different prudential measures have a statistically significant effect on
domestic lending growth.

This finding is broadly confirmed if we run a restricted version
of the baseline regression that excludes the interaction terms (cf.
table 7, panel B). In this specification, a tightening in one (cap-
ital requirements) of the seven prudential indexes has a negative
effect on domestic lending growth. In a specification that includes
all considered prudential measures jointly, with the exception of the
summary measure PruC, the effect of capital requirements remains
significant. The evidence, however, is weak, as the coefficients in
both specifications are only significant at the 10 percent significance
level.

To test whether balance sheet characteristics influence the
impact of foreign prudential measures on lending growth, we use
a second statistic to test whether the cumulative effect of the inter-
action terms (β1 + β2 + β3) is significantly different from zero.

We find that banks with different balance sheet characteristics
react differently to regulatory changes. In particular, the liquidity
position of a bank seems to play a role. Table 7, panel C shows
that banks with a higher ratio of illiquid assets restrain their lend-
ing growth by more than banks with a lower ratio following an
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increase in foreign capital requirements. A possible explanation is
that as a result of higher capital requirements, foreign banks reduce
their interbank lending (also to Swiss banks). It seems reasonable
to assume that banks with a large share of illiquid assets are par-
ticularly affected by this reduction in interbank lending, as they are
considered less resilient. These banks might hence be induced or
forced to restrain their lending growth.

Similarly, banks with a higher ratio of core deposits (and there-
fore more stable funding) restrain their lending growth less than
those with a lower ratio when foreign capital requirements are
increased. The intuition for this result could be that banks with
more stable funding are less susceptible to cross-border funding con-
ditions, i.e., are less affected if foreign banks cut their interbank
lending growth following changes in foreign prudential policies.

However, the magnitude of these effects is relatively small. The
total effect γ̂ according to equation (2) is –112 for a bank that
has an illiquid assets ratio equal to the 75th percentile (99 per-
cent illiquid assets) and otherwise average balance sheet character-
istics. The median absolute change (excluding zero observations)
of the exposure-weighted capital requirements measure is 0.013. An
increase of that size implies a decrease in domestic lending growth by
about 0.5 percent per quarter over three quarters (–112 * 0.013/3).
This is relatively small compared with the standard deviation of
quarterly growth rates in domestic lending, which amounts to about
20 percent (see table 4).5 The effect for a bank with a core deposits
ratio at the 25th percentile (0.3 percent core deposits) and otherwise
average balance sheet characteristics is of similar size and amounts
to about 0.6 percent per quarter over three quarters. Both effects
are statistically significant.

We also find some role for other bank balance sheet characteris-
tics. These results are, however, not robust across different specifica-
tions. Hence, our findings suggest that balance sheet characteristics
other than the illiquid assets and core deposits ratio only play a
limited role.

5In some cases, however, the effect can be sizable: the 90th percentile absolute
change is 0.3 (excluding zeros). An increase of that size implies a decrease in
domestic lending by 11 percent per quarter over three quarters.
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3.2 Exploration of Alternative Specifications of Inward
Transmission of Regulation

To check for robustness, we run two alternative regressions of the
baseline specification in this subsection. We find that the main
results for the illiquidity ratio and the core deposits ratio are robust
across different specifications. That is, there is some evidence that
banks with a higher illiquid assets ratio and a lower core deposits
ratio restrain their lending growth more than banks with a lower
illiquid assets ratio or higher core deposits ratio following a tighten-
ing of foreign capital regulation.

Finally, we run a second specification that analyzes prudential
spillovers on the funding side of banks’ balance sheets. We find no
significant effect of foreign prudential regulation on foreign funding
of domestic banks. There is therefore no evidence for the hypothesis
that the variation in banks’ lending response to foreign prudential
measures may be related to foreign banks reducing their interbank
lending to domestic banks.

Country-Specific Alternative Specification 1.1: Without big
banks.

In a first alternative specification, we exclude the domestic big banks.
This is to check whether the results are driven by the big banks,
which have a more diversified business model (in terms of both busi-
ness activity and geographical exposure) than domestic retail and
wealth-management banks. We use the same dependent variable as
in the baseline specification.

Our results for the average bank indicate that out of the seven
prudential measures, increases in foreign capital requirements have
a significant negative effect on domestic lending growth (cf. table 8,
panel A). This result holds both when we evaluate the interaction
terms of the baseline specification at their mean values of the balance
sheet characteristics and when we use the restricted specification
without interaction terms. However, the effect of changes in foreign
capital requirements is, although statistically significant, typically
not very large. It implies a decrease in domestic lending growth by
1 percent per quarter over three quarters for the median absolute
change (excluding zero observations) of the exposure-weighted cap-
ital requirements measure of the sample (266 * 0.012/3).
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Our two main results about the impact of balance sheet charac-
teristics on the transmission of foreign regulatory measures continue
to hold (cf. table 8, panel B). First, banks with a high ratio of illiquid
assets restrain their lending growth more following an increase in
capital regulation. Second, banks with a high ratio of core deposits
restrain their lending growth less than banks with a lower ratio after
an increase in capital regulation.

Country-Specific Alternative Specification 1.2: Without
loans to banks and without wealth-management banks.

In the second alternative specification, we exclude loans to banks
and focus on growth in loans to non-banks. As domestic wealth-
management banks have only a small market share in the segment
for loans to non-banks (see table 3), we exclude these banks as well.
We thereby constrain our analysis to growth in loans to the non-bank
sector and banks which are strongly involved in the credit market.

For the average bank we find no evidence for an effect of foreign
regulation on growth of domestic lending to non-banks (cf. table
9, panel A). In particular, we no longer find a significantly nega-
tive effect of an increase in foreign capital requirements on domestic
lending growth. This result holds both when we evaluate the inter-
action terms of the baseline specification at their mean values of the
balance sheet characteristics and when we use the restricted speci-
fication without interaction terms.6 Overall, this suggests that the
results for the average bank from specification 1.1 are not robust
across specifications.

As in the two previous specifications, we find evidence that banks
with a high ratio of illiquid assets restrain their lending growth by
more when foreign capital regulations are increased (cf. table 9, panel
B). In this specification, banks with a high ratio of core deposits do
not react statistically differently than banks with a lower ratio to
changes in foreign capital requirement; they do, however, restrain
their lending growth less to increases in concentration limits.

6We have found significant effects in specification 1.1. As specification 1.2
excludes loans to banks, a possible explanation is that the result was driven by
volatile interbank lending. However, in a separate specification that focuses on
bank loans (not reported), we also do not find a significant effect of foreign capital
requirements on domestic lending. This suggests that the effect of foreign capital
requirements on domestic lending is not robust.
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Country-Specific Specification 2: Inward transmission of reg-
ulation on domestic banks’ foreign funding with balance sheet inter-
action terms (cf. table 10).

In a second specification, we shift the focus from growth in domestic
lending to growth in foreign funding. The funding of banks may be
directly affected by foreign prudential measures, e.g., by interbank
exposure limits or concentration limits. But it could also be affected
indirectly. Foreign capital requirements, for example, may induce
foreign banks to reduce their balance sheets, which may include
interbank positions.

Our dependent variable is the log change in total liabilities of
bank b in country j at time t. Thus, in contrast to the baseline
specification above, the regression equation is now defined on a
bilateral instead of a foreign-exposure-weighted basis. This signif-
icantly increases the number of observations. In this specification
we explore the effect of changes in regulation in a foreign country on
domestic banks’ funding growth. Again, we look at three different
sub-specifications. The first specification involves all banks, the sec-
ond specification excludes the big banks, and the third specification
excludes the wealth-management banks.7

The regression specification is as follows:

ΔZb,j,t = α0 + (α1FundPb,j,t + α2FundPb,j,t−1 + α3FundPb,j,t−2)

+ α4Xb,t−1 + (β1FundPb,j,t ·Xb,t−1 +β2FundPb,j,t−1 ·Xb,t−1

+ β3FundPb,j,t−2 · Xb,t−1) + fb + ft + εb,t, (4)

where ΔZb,j,t is the log change in funding received by bank b from
country j at time t; Xb,t−1 is a vector of bank balance sheet char-
acteristics, lagged by one period to avoid endogeneity problems; fb

is a bank fixed effect; and ft is a time fixed effect. The prudential
policy changes in a given country j are captured by FundPb,j,t. This
bilateral foreign prudential measure FundPb,j,t−1 is included con-
temporaneously and with two lags. We thereby allow for lags in the
effect on funding for up to two quarters.

7Note that because foreign interbank liabilities are only available for the most
recent period, we are unable to run this regression without interbank liabilities,
i.e., we are unable to run this alternative specification analogous to the ones
including domestic lending growth as the dependent variable.
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We are again interested in two main estimates. The first esti-
mate is the response of foreign funding growth to changes in pruden-
tial regulation for an average bank. The second estimate describes
how this response varies across banks with different balance sheet
characteristics.

Looking at the response of the average bank, the baseline specifi-
cation shows no evidence for spillovers from prudential measures (cf.
table 10, panel A). None of the prudential measures have a statisti-
cally significant effect. Moreover, we find no evidence that balance
sheet characteristics have an impact on the results. In particular,
the liquidity position of a bank does not seem to play a role. The
finding of no spillovers is somewhat surprising, given that the link
between foreign funding growth and foreign prudential measures is
more direct than the link between domestic lending growth and for-
eign prudential measures. A potential explanation is that we use data
on the overall foreign funding a bank receives, as the split between
bank and non-bank funding is not available. Total foreign funding
is likely to be less sensitive to foreign bank regulation than foreign
funding from banks.

4. Concluding Remarks

Overall, we find that there are no strong spillovers from foreign pru-
dential regulation on domestic banks, both on the lending side and
on the funding side. For the average bank we find no evidence that
the foreign prudential measures considered affect domestic lending
growth or foreign funding growth. Meanwhile, the effects of foreign
prudential measures differ across banks with different balance sheet
characteristics. In particular, changes in foreign capital regulations
do have significant effects on the domestic lending growth of banks
with unfavorable liquidity positions (low core deposit ratios or high
illiquid asset ratios). However, these effects remain quantitatively
small relative to the overall variability of lending growth.

The results suggest that the foreign prudential measures con-
sidered do not compromise Switzerland’s own prudential policies
regarding domestic lending growth. A potential explanation is that
although Switzerland has a large and internationally active banking
sector, international and domestic activity are conducted by largely
separate types of banks, with the important exception of the two
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big banks. While there is a potential for spillovers for the two big
banks, the limited number of observations does not allow for a study
focusing on such a restricted sample. Furthermore, prudential meas-
ures targeted at global systemically important banks (e.g., organi-
zational requirements, specific capital or liquidity requirements) are
not covered in the IBRN Prudential Instruments Database.
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In this paper we apply the inward transmission approach
described in Buch and Goldberg (2017) to a selected group
of internationally active banks in Chile for the 2002:Q2–
2013:Q4 sample period. We find that the spillover effects gen-
erated by changes in the prudential policy abroad have a pos-
itive but relatively weak impact on domestic lending. When
comparing the two inward approaches suggested by Buch
and Goldberg (2017), the spillovers transmitted through the
exposure-weighted prudential policy are stronger and economi-
cally more significant than those through the foreign subsidiary
relationship. This result is robust to different specifications,
and might suggest that foreign subsidiaries in Chile behave
just like domestic banks, as they have to comply with the local
regulation in the same way as local banks. Above all, capi-
tal requirements appear to be the most significant prudential
policy affecting domestic lending.

JEL Codes: E32, F32, F34, G21, G15.

1. Introduction

As a result of the global financial crisis, the main international juris-
dictions around the world have implemented important changes to
their banking regulations. Among others, these changes are part of
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the Basel III proposal (capital, liquidity, etc.) and the Dodd-Frank
and European Market Infrastructure Regulation (EMIR) initiatives
in the United States and Europe, respectively. Several of these
changes have been promoted by the Basel Committee on Banking
Supervision and the Financial Stability Board, and have a manda-
tory implementation calendar for jurisdictions that are members of
these groups.

The Chilean banking system fared very well during the global
financial crisis, so there was no perception of an immediate need to
reform its regulation and supervision. But Chile is an open economy
with an important presence of subsidiaries of internationally active
banks and with an incipient, but increasing, presence of local banks
in the region. Moreover, some parent banks of these subsidiaries
are systemically important at the global level, making the Chilean
banking system especially sensitive to changes in the international
banking regulation.

At the local level, the framework that regulates Chilean banks
has seen no major reform since 1997. Although this framework is
similar to Basel I in many respects, it is more demanding in terms of
its definition of capital (tier 1 and tier 2) and the limits imposed. In
addition, market risk regulation is in compliance with the 1996 Basel
I amendment, and a leverage cap—similar to the one recently intro-
duced in Basel III—has been an integral part of the Chilean banking
regulation for over two decades. Moreover, liquidity risk exposures
have been subject to prudential limits since the early 2000s, and are
now in line to be regulated with the Basel III approach.

Therefore, it is fair to say that the Chilean supervisory and reg-
ulatory authorities have followed a conservative approach regarding
the banking system. In fact, the active role played by independent
rating agencies and the use of internal models to evaluate risks sug-
gested in Basel II were never implemented in Chile, as they most
probably would have lowered the levels of capital requirements.
Despite this conservative approach, the Chilean regulatory author-
ities seek to meet higher international standards. Indeed, the Gen-
eral Banking Act that regulates banks in Chile is currently under
revision and will probably be updated in line with the Basel III
proposal. Similarly, the resolution setting could also be reformed,
as suggested by International Monetary Fund (2011) and Larráın
(2015).
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In this article we address the following questions: Could the new
banking regulation being implemented around the world affect the
domestic lending behavior of banks in Chile? If so, how is this effect
being transmitted? Are subsidiaries of foreign banks more likely
to respond to these changes? Can even domestically owned banks
be dependent on their actual exposure to different jurisdictions?
What type of prudential instruments are more likely to generate
spillover effects over the domestic banking system? Are these reg-
ulatory spillovers symmetric across different types of credit? How
important are banks’ balance sheets’ characteristics in enhancing or
reducing these effects?

To address these questions, we apply the inward transmission
approach described in Buch and Goldberg (2017) to a selected group
of internationally active Chilean banks for the 2002:Q2–2013:Q4
sample period. In particular, we study whether different pruden-
tial policies undertaken abroad have any impact on Chile’s domestic
lending. The inward transmission approach allows us to study two
potential channels of regulatory spillovers: the transmission of policy
through the international exposure of banks as well as the transmis-
sion via affiliates of foreign-owned banks. In the first case, regulatory
spillovers are potentially transmitted through the assets and liabili-
ties that each bank holds in the different foreign jurisdictions around
the world; in the second, foreign-owned banks can potentially spill
over the regulatory policies undertaken in the country where the
parent bank is based.

Our main findings are that the spillover effects of changes in
the prudential policy abroad have a relatively weak impact on
domestic lending. However, a tightening in the prudential policy
abroad tends to be associated with an increase in domestic lend-
ing. When comparing the two methodologies outlined above, we find
stronger and economically more significant spillovers when looking
at the exposure-weighted prudential policy rather than at the par-
ent/subsidiary relationship. This result is robust to different specifi-
cations and might suggest that foreign subsidiaries in Chile behave
just like domestic banks, as they have to comply with the local regu-
lation in the same way as local banks. Above all, capital requirements
appear to be the most significant prudential policy affecting domestic
lending.
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Table 1. The Structure of Chilean Banks
(as of the end of 2013)

Big and
Medium Retail Treasury Total

Number of Banks 12 3 8 23
Domestically Owned Banks 7 3 2 12
Foreign-Owned Banks 5 0 6 11

Total Assets (Billions of US$) 274 4 9 287
Domestically Owned Banks 172 4 4 180
Foreign-Owned Banks 102 0 5 107

Source: Authors’ calculations based on the Superintendency of Banks and Financial
Institutions and Jara and Oda (2015).
Note: This table reports the number of active banks and their total assets by cluster
as of the end of 2013.

2. Data and Stylized Facts for Chile

The Chilean banking system is characterized by a high degree of
heterogeneity, in terms of size, business orientation, and funding
structure. Traditionally, banks in Chile are classified in four different
categories: big, medium, retail, and treasury banks (Jara and Oda
2015). Big and medium-sized banks are the standard commercial
banks that participate in all market segments (corporate, consumer,
and mortgage credits). By the end of 2013, these banks consisted
of twelve institutions, seven of which were domestically owned and
five subsidiaries of foreign banks. As a whole, they account for more
than 95 percent of total assets (table 1). On the other hand, all retail
banks are domestically owned, relatively small in size, and focused on
households’ finance (consumer and mortgage loans). Finally, treas-
ury institutions are mainly subsidiaries of foreign banks whose core
activity is to provide investment banking services (corporate finance
business and derivatives).

In addition to the differences in size, market focus, and ownership
structure, Chilean banks differ in terms of their degree of interna-
tional exposure. In fact, while treasury banks hold the highest rela-
tive level of assets and liabilities overseas, the international activity
of retail banks is almost negligible. Since the purpose of this article is
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to study potential prudential spillovers of foreign regulation into the
domestic lending market, we constrain our analysis to the sub-group
of big and medium banks. We leave aside the retail and treasury
banks because of their small impact on domestic lending and, in the
case of retail banks, also because of their lack of foreign exposure.

Additionally, we deal with the issue of mergers and acquisitions
of banks which, over the past two decades, resulted in a substantial
drop in the number of banks and a significant increase in the par-
ticipation of foreign banks in the Chilean banking system. Notwith-
standing, the most important mergers and acquisitions occurred dur-
ing the 1990s and early 2000s (Ahumada and Marshall 2001), and
therefore they have a minor impact in this study. For the mergers
and acquisitions that did occur during the period of our analysis
(2002:Q2–2013:Q4), we followed an eclectic approach. If two banks
with their headquarters in the same country merged, we created a
fictitious bank, as if both institutions had been merged for the entire
sample period (similarly to that suggested in Aiyar et al. 2014).
By contrast, if the merger occurred between institutions owned by
banks of different origin, we kept these institutions separate. In the
latter case, we added a dummy variable that identifies the first four
quarters when the merger began in order to control for the effect gen-
erated by the merger on lending growth rates. Finally, for the acqui-
sitions, we were especially careful in identifying when the relevant
jurisdiction where the banks’ headquarters were located changed,
an issue that is particularly important when studying spillovers via
foreign affiliates.

As a result, we ended up with an unbalanced panel of fourteen
banks for the implementation of the inward transmission of policy
through international exposures, and six banks for the implementa-
tion of the inward transmission via foreign affiliates of foreign-owned
banks.

2.1 Bank-Level Data

2.1.1 Dependent Variables

Following Buch and Goldberg (2017), our baseline estimations are
performed using the log quarterly changes of total loans as the main
dependent variable. In addition, as robustness checks, we use two
alternative dependent variables. First, we look at the relevance of
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loans composition, by computing the log quarterly change of dif-
ferent types of loans (i.e., commercial, mortgage, and consumer
loans). Second, we use an accounting measure of banks’ risk tak-
ing, and study whether changes in foreign regulation might affect
banks’ preferences toward risk. Our risk-taking measure is based
on Laeven and Levine (2009) and is equivalent to the sum of the
capital adequacy ratio (CAR) and the return on assets (ROA),
as a ratio of the standard deviation of ROA, i.e., z-scorei,t =
(ROAi,t + CARi,t)/σi(ROAi,t).

Table 2 shows the summary statistics of the dependent vari-
ables (upper panel) for three different groups of banks: (i) big and
medium-sized banks, (ii) retail and treasury banks, and (iii) big
and medium-sized banks that are foreign owned. Group (i) corre-
sponds to the those banks used in the implementation of the inward
transmission of policy through the international exposure of banks,
which includes 568 observations. Group (iii) includes the six sub-
sidiaries used in the transmission of policy through foreign affili-
ates of foreign-owned banks, equivalent to 250 observations. Finally,
group (ii) includes the observations excluded in the empirical analy-
sis presented below. Table 2 also compares the mean of groups (ii)
and (iii) with the mean of group (i), and reports when the difference
between these means is statistically significant at 5 percent.

As can be seen, when looking at the set of dependent variables
(upper panel), the main differences between group (ii) and (iii), and
the baseline group (i), are in the measure of risk taking. Nonethe-
less, the standard deviations are much higher for the group of retail
and treasury banks, which is consistent with the fact that these
banks do not participate actively in domestic lending, which makes
their lending growth rates particularly volatile. When comparing the
two groups of banks included in the empirical exercises below ((i)
and (iii)), their lending growth rates are similar in both means and
standard deviations. On the other hand, our measure of risk taking
shows that foreign-owned banks are less risk averse than the banks
included in group (i).

2.1.2 Control Variables

As control variables we consider a set of banks’ balance sheet char-
acteristics related to the assets and liabilities of each bank. In
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particular, we include (i) a measure of bank size, defined as the
log of total assets, (ii) the ratio of tier 1 capital to total assets, (iii)
the share of illiquid assets to total assets, and (iv) the ratio of core
deposits to total liabilities. We consider the size of banks as a meas-
ure of scale economies. The ratio of illiquid assets is included, as it
shows the capacity of banks to increase loans. Finally, higher core
deposit ratios, as well as higher levels of capitalization, are directly
related to lending growth rates, as they allow for a lower financing
cost. See table 9 in the appendix for the detailed definitions and
sources of these variables.

We also use individual banks’ information reported to the Cen-
tral Bank of Chile regarding their claims and liabilities outstanding
positions held with non-residents. This information, which includes
loans and deposits vis-à-vis the residency of the counterpart, is in
compliance with the requirements needed to prepare the balance-of-
payments statistics, and is reported on a quarterly basis. With this
information at hand, we construct two additional control variables:
(i) the international exposure ratio and (ii) the net due to head office
ratio.1 The international exposure ratio is equivalent to the sum of
foreign assets and liabilities, as a percentage of total assets, while
the net due to head office ratio is proxied by the difference between
liabilities and assets that each bank holds in the country where the
headquarters are based. Since we are unable to identify how much
foreign assets and liabilities each bank holds of its related parties, we
proxy this variable by computing the assets and liabilities that each
bank holds in the country where the parent bank resides. Therefore,
our measure of net due to head office represents an upper bound of
the desired variable.

The summary statistics for all these control variables are shown
in the lower panel of table 2. As expected, when comparing the
mean value of the control variables, banks included in group (ii)
are statistically different from banks included in group (i). On the
other hand, group (i) is not statistically different than the subset
of foreign affiliates in terms of liquidity, deposits, and net foreign
exposure. As a complement to table 2, in figure 1A we present the
dynamics of the distribution of the international exposure for the set

1Notice that we also use this information to construct the prudential weight
variable described below.
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Figure 1. International Exposure and Prudential
Weighted Index

Source: Authors’ calculations based on Cerutti et al. (2017) and the Central
Bank of Chile.
Notes: Panel A shows the distribution of foreign exposure (claims and liabili-
ties) as a percentage of total assets and panel B shows the distribution of the
prudential weighted index (ExpPruC). The shaded area represents the 25th and
75th percentile of each distribution, and the solid line represents the median.

of big and medium-sized banks included in group (i). As can be seen,
on average, banks have increased their international exposure after
the global financial crisis, and decreased it slightly by the end of the
period. In any case, the dispersion across banks remains relatively
high.

Finally, as suggested by Buch and Goldberg (2017), we analyze
the relevance of the economic and financial cycle in the transmission
of international regulatory spillovers, in particular when account-
ing for the cyclical behavior of home countries when studying the
spillovers via foreign affiliates. The economic and financial cycle is
provided by the Bank for International Settlements (BIS), follow-
ing the methodology suggested by Drehman, Borio, and Tsatsaronis
(2012).

2.2 Data on Prudential Instruments

In our empirical analysis, we evaluate the impact of changes in the
following seven prudential instruments: (i) an aggregate measure of



104 International Journal of Central Banking March 2017

prudential policy (PruC), (ii) a general capital requirements policy
(cap req), (iii) a sector-specific capital buffer (sscb), (iv) a loan-to-
value ratio limit (ltv), (v) a reserve requirement for foreign-currency
operations (rr foreign), (vi) a reserve requirement for local-currency
operations (rr local), and (vii) a regulation concerning the concen-
tration ratio (concrat). We do not evaluate the relevance of the inter-
bank exposure limit policy, as only 11 percent of commercial banks
in Chile were exposed to countries where this instrument experi-
enced a change during the sample period. Moreover, when looking
at the subsample of foreign-owned banks, no jurisdiction where the
headquarters were located experienced a variation in this particular
instrument.

Table 3 summarizes the changes in prudential variables faced by
banks located in Chile over the 2002:Q2–2013:Q4 sample period.
The upper panel focuses on the prudential changes that are relevant
when the exposure of banks is considered. As can be seen, Chilean
banks were exposed to countries that only tightened their capital
requirements during this sample period, while all other instruments
were either tightened or loosened at some point in time. This issue
might help to better identify the effect of capital requirements when
using this specification, even though capital requirements were not
the most extensively used instrument in the sample.

Table 3’s lower panel shows the prudential changes that occurred
in the jurisdictions where the headquarters of foreign banks are
located. Here, in addition to capital requirements, the concentration
ratio experienced only a tightening during our period of analysis,
while the interbank exposure limit experienced no change.

2.2.1 Regulation Weighted by Foreign Exposure

When evaluating the inward transmission of prudential policies of
the home country j at time t (Pj,t), through the international expo-
sure of bank b at time t, we first need to compute the weighted
exposure to these changes (ExpPb,t), as follows:

ExpPb,t =
∑

j

(Ab,j,t−1 + Lb,j,t−1)Pj,t

(Ab,t−1 + Lb,t−1)
.
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This variable captures the effect of changes in the prudential
policy of the home country j, weighted by the assets and liabilities
held by bank b in the home country j(Ab,j and Lb,j , respectively).2

Therefore, the regulation weighted by foreign exposure depends on
the direction of the change in the regulation (tightening or loosening)
and on how exposed banks are to that particular jurisdiction.

The upper panel of table 3 shows some key characteristics of this
variable for the set of instruments included in our empirical analysis.
As can be seen, the commercial banks established in Chile have been
mostly exposed to jurisdictions where prudential policies have been
tightened. In addition, the instrument that experienced the strongest
variation was the reserve requirement imposed on local operations.
Figure 1B complements this information by showing the distribu-
tion of this exposure-weighted policy for the aggregated prudential
instrument (ExpPruC). As can be seen, while banks established in
Chile have been exposed, on average, to a tightening in the pruden-
tial policy, in recent years the dispersion of this regulation-weighted
index has increased. Indeed, while some banks have almost no expo-
sure to changes in the foreign regulation, others have more than
one-third of their total assets exposed to jurisdictions where there
has been a tightening. In addition, some banks have been exposed to
jurisdictions where the prudential policy was loosened (see the neg-
ative numbers in figure 1B). This high heterogeneity observed in the
regulation weighted by foreign exposure implies that policy changes
respond not only to global factors but also to some idiosyncratic
bank characteristics.

2.2.2 Home-Country Regulations

Finally, we study the impact of home-country regulations on the
domestic lending rates of foreign subsidiaries. In particular, we look
at the changes in the prudential policies in those countries where the
headquarters of the parent banks of foreign subsidiaries are located.

2Notice that big and medium-sized banks in Chile were exposed to a total
of 134 different jurisdictions during the 2002:Q2–2013:Q4 sample period, from
which 59 of them are included in the IBRN Prudential Instruments Database
described in Cerutti et al. (2017). However, with these fifty-nine countries, we
are able to capture an average of 96 percent of the total cross-border exposure
that banks had during the entire sample period.



108 International Journal of Central Banking March 2017

Considering the ownership structure of foreign banks in Chile,
there are five jurisdictions that are relevant during the 2002:Q2–
2013:Q4 sample period: United States, Spain, Canada, Brazil, and
the Netherlands.

As can be seen in the lower panel of table 3, there is high hetero-
geneity across prudential instruments that are relevant for foreign
owned banks in Chile. While LTV caps are the instruments most
used across countries, the instrument that measures the concen-
tration limits is the least used. The latter is valid excluding the
interbank exposure limit, which experienced no variation in the
jurisdictions that are relevant in our study. Table 3’s lower panel
also shows that the majority of prudential instruments relevant
for the Chilean foreign subsidiaries have tightened their prudential
policies.

Note that in Chile subsidiaries of foreign banks are subject to
the same banking regulation as local banks. This is particularly rel-
evant regarding capital requirements, which have to be established
in Chile. This characteristic of the Chilean regulation should weaken
any potential impact of changes in the prudential instruments that
occurred in the home country.

3. Empirical Method and Regression Results

To evaluate potential regulatory spillovers to domestic lending, we
implement two complementary methodologies. First, we study the
inward transmission of exposure-weighted regulation on a panel of
fourteen commercial banks, including domestic and foreign-owned
banks. Second, we look at the inward transmission of home macro-
prudential policy via foreign affiliates, focusing on a panel of six
foreign-owned banks. In this last case, we ask whether changes in
the prudential policies implemented in the country where the parent
bank resides have any impact on the domestic lending activities of
these affiliates.

In all cases, we run simple regressions controlling for banks’ bal-
ance sheet characteristics (lagged one quarter), banks’ fixed effects,
and time fixed effects. At the end of this section we go beyond the
baseline representation by checking for the robustness of our results
and exploring further alternatives. As a robustness test, we first look
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at the stability of our results after applying alternative ways to meas-
ure the regulation weights. Second, we discuss the results associated
with the cumulative impact of changes in the prudential policies.
Finally, we show the implications of dropping the only state-owned
bank present in the sample (BancoEstado). As a further exploration,
we study the inward transmission of prudential policies to different
types of lending (commercial, consumption, and mortgage) and to a
measure of banks’ risk aversion.

3.1 Exposure-Weighted Inward Transmission of Regulation

We estimate an equation of the following characteristics:

ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 + α3ExpPb,t−2)

+ α4Xb,t−1 + (β1ExpPb,tXb,t−1 + β2ExpPb,t−1Xb,t−1

+ β3ExpPb,t−2Xb,t−1) + fb + ft + εb,t. (1)

ΔYb,t is the log change in domestic lending of bank b at time t.
Xb,t−1 is the one-quarter lagged vector of control variables, which
captures the degree in which banks are exposed to changes in regu-
lation through ex ante balance sheet composition and market access.
The prudential weighted policy changes outside the home country
are captured by ExpP . Its impact is evaluated contemporaneously,
and after two lags. As explained before, under this specification, the
effective exposure to foreign regulation is captured by the assets and
liabilities that each bank holds in each jurisdiction.

From a conceptual point of view, a tightened prudential policy
abroad affects domestic lending rates through two distinctive chan-
nels. First, it could affect domestic funding conditions through the
dynamics of cross-border bank flows. If the regulation abroad tight-
ens, international banks might want to reduce their risk-weighted
assets and consequently their cross-border lending. If that is the
case, we expect to find that domestic lending would fall after a tight-
ening in the prudential policy overseas. However, as explained by
Buch and Goldberg (2017), this expected negative sign also depends
on how broad the policy change is in the home country—in par-
ticular, whether these changes will affect local and foreign banks
equally. Second, a tightened prudential policy abroad could also
be associated with an increase in domestic lending rates if, as a
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result of that, international investors (including local banks) decide
to reduce their positions in the jurisdictions that are tightening and
reallocate their assets to those countries where the prudential poli-
cies remain unchanged. This potentially increases the availability of
funds, busting domestic liquidity and potentially increasing domestic
lending.

Before running equation (1), we look at the effects of foreign
prudential policies assuming no interactions, i.e., assuming that βi

coefficients of equation (1) are equal to zero. Under this specifica-
tion, we find almost no effect of prudential policies over domestic
lending.3 In particular, when testing the three-quarter joint effect of
prudential policy, the joint p-values are statistically non-significant
in almost all policy instruments except capital requirements, which is
statistically significant at 1 percent. A snapshot of this last result can
be seen in figure 2A, which applies the Frish-Waugh theorem over
equation (1) with non-interactions. Here, it can be seen that a tight-
ening in the exposure-weighted regulation on capital requirements
has a positive effect on domestic lending rates.4

Table 4 then looks at the results from estimating equation (1)
with interactions. Here, each column represents a different pruden-
tial instrument. The results for the prudential policy in levels are
summarized as the sum of the ExpP coefficient in time t and in the
two previous quarters, and the corresponding p-value for the joint
statistically significance of these coefficients. In addition, this table
shows the estimated coefficients for the control variables in levels
and interacted with the policy instrument.

The results of table 4 can be summarized as follows. The model
fits the data quite well, as the adjusted R2 is high and above 40
percent. Almost all coefficients associated with the control variables
are statistically significant, present the expected signs, and are sta-
ble across different specifications. Indeed, banks that have less liquid

3These results are not presented here, but can be found in Cabezas and Jara
(2016).

4The Frisch-Waugh theorem states that the multiple regression coefficient of
any single variable can also be obtained by first netting out the effect of other
variable(s) in the regression model from both the dependent variable and the inde-
pendent variable. Therefore, it is always possible to respecify a linear regression
model in terms of orthogonal complements, allowing to partial out right-hand-side
variables.
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Figure 2. Impact of Capital Requirements Weighted and
Concentration Ratio on Log Changes in Total Loans

Source: Authors’ calculations.
Notes: This figure shows the implementation of the Frish-Waugh theorem as a
way to show the conditional impact of prudential measures on lending growth
rates. Panel A focuses on the impact of capital requirements weighted on equa-
tion (1), and panel B shows the impact of concentration ratio on equation (2). In
both cases the effects of interactions where excluded. The Frisch-Waugh theorem
says the coefficient from this regression is exactly the same as the one in the
multiple regression.

assets have lower lending growth rates, while banks that have higher
tier 1 capital ratios and higher core deposits are associated with
faster lending growth rates. Finally, banks that are more internation-
ally active also have higher lending growth rates. Now, regarding the
significance of prudential spillovers, we find that only two prudential
instruments are significant in levels: the capital requirements and the
loan-to-value ratios (see columns 2 and 4 in table 4). Capital require-
ments have a positive effect in lending growth rates, meaning that
a tightening in the exposure-weighted prudential policy increases
domestic lending, while loan-to-value ratios have a negative effect
on lending growth rates. This latter effect is consistent with the idea
that housing market cycles tend to be synchronized across countries
(Milcheva and Zhu 2015).

When looking at the effects of interactions, we find mixed results.
In short, being more exposed to jurisdictions that implemented, for
example, a tight capital requirement has a smaller effect on those
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banks that are bigger in size and more internationally active. Mean-
while, banks that have higher tier 1 capital ratios are more sensitive
to changes in the foreign prudential policies.

Finally, we test the net significance of prudential regulation. The
net effects measure the significance of prudential policies, taking into
account the interactions between these policies and banks’ character-
istics. These results are shown in table 7. Net effects are computed
considering the contemporaneous weighted prudential policy only,
and the contemporaneous plus two lags. Again, capital requirements
appear to be the most significant policy instrument affecting domes-
tic lending. Moreover, these effects are economically significant, as a
one-standard-deviation tightening in capital requirements in all rele-
vant jurisdictions increases lending growth rate by almost 80 percent
of the median growth rate observed in the entire sample.

3.2 Inward Transmission of Home Macroprudential Policy
via Affiliates

We now turn to the estimation of the following equation, which is
run over a panel of six foreign affiliates:

ΔYb,t = α0 + (α1HomePj,t + α2HomePj,t−1 + α3HomePj,t−2)

+ α4Xb,t−1 + α5Zj,t + (β1HomePj,tXb,t−1

+ β2HomePj,t−1Xb,t−1 + β3HomePj,t−2Xb,t−1)

+ fb + ft + εb,t. (2)

Similarly to equation (1), Xb,t−1 is the vector of control variables
for bank b at time t lagged one quarter. Regarding the prudential
policy changes, we are now interested only in the prudential policy
of the country where the parent of the foreign affiliates is located.
We call this variable HomeP and, as in the previous approach, we
measure its effect at time t and in the previous two quarters. Finally,
Zj,t represents the business and the financial cycle in home country
j as measured by the BIS.

Table 5 shows the results of this estimation. We find that most
changes in the prudential policies in the home countries do not have
a significant effect on the domestic lending provided by foreign affili-
ates. This result is not surprising given that subsidiaries are required
to comply with the local regulation.
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However, the coefficient of the prudential instrument that reg-
ulates the concentration ratios is positive and statistically signifi-
cant at 5 percent. See column 7 in table 5 and figure 2B, which
shows the positive relationship between concentration ratios and the
aggregate domestic lending growth. The positive effect is consistent
with the existence of potential regulatory spillovers generated by the
parent/subsidiary relationship. Under these circumstances, a tight-
ening in the concentration ratio (provided that it does not affect
cross-border lending) will facilitate the foreign funding of local sub-
sidiaries. Despite this positive effect, the economic significance of this
policy is lower than the one found for capital requirements through
international exposures, as a tightening in the concentration index
by one standard deviation in all foreign affiliates increases domestic
lending growth rates by roughly 40 percent of the median growth
rate observed in the entire sample.

The interactions between the home prudential policy and banks’
characteristics are not statistically important, while most of the con-
trol variables have the expected sign, similarly to the previous spec-
ification. One additional variable that turns out to be consistently
significant across different instruments is the financial cycle of the
home country. The stronger the financial cycle in the home country,
the higher the domestic lending growth of foreign subsidiaries.

Finally, table 6 shows the impact of foreign prudential regula-
tion when all instruments are included at the same time with no
interactions. The results shown in table 6 confirm the positive and
statistically significant effect of capital requirements over domestic
lending growth rates when the exposure-weighted specification is
considered (column 1). Similarly, the positive effect of the concen-
tration ratio remains statistically significant when prudential policy
spillovers are measured via foreign affiliates (column 2).

3.3 Robustness Checks and Further Explorations

We run two robustness checks for our inward transmission estimates
through international exposures. First, we use three alternative def-
initions of weights in the construction of the exposure-weighted pru-
dential index. In addition to the definition of weights based on the
sum of foreign claims and liabilities (w1), we use foreign claims only
(w2), foreign liabilities only (w3), and the sample average of w1. The
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Table 6. Inward Transmission of Policy:
All Instruments Together

ExpP = Via HomeP = Via
International Affiliates of

Exposure Foreign Banks
(1) (2)

Log Total Assetst−1 −1.747 −6.428∗∗

(1.268) (2.492)
Tier 1 Ratiot−1 0.235∗ 0.181∗

(0.137) (0.098)
Illiquid Assets Ratiot−1 −0.124∗∗∗ −0.257∗∗∗

(0.047) (0.087)
International Activityt−1 0.109∗∗∗ 0.056∗

(0.029) (0.032)
Net Due To (Head Office)t−1 −0.019 0.112

(0.080) (0.104)
Core Deposits Ratiot−1 0.074∗∗∗ 0.065∗

(0.028) (0.035)
BIS Financial Cycle (Home Country) — 12.458∗∗∗

(3.508)
BIS Business Cycle (Home Country) — −37.209

(30.149)
Sum Capital Requirements 12.69∗∗∗ −4.261
Joint p-value 0.006 0.210
Sum Sector-Specific Capital Buffer 0.595 0.713
Joint p-value 0.803 0.765
Sum Loan-to-Value Ratio −7.057
Joint p-value 0.254
Sum Reserve Requirements: Foreign 4.833 −1.056
Joint p-value 0.165 0.651
Sum Reserve Requirements: Local −1.273 −0.161
Joint p-value 0.463 0.892
Sum Concentration Ratios −2.484 19.42∗∗∗

Joint p-value 0.891 0.000

Observations 568 250
Adjusted R2 0.409 0.736
No. of Banks 14 6
Time Fixed Effects Yes Yes
Bank Fixed Effects Yes Yes

Notes: This table reports the effects of changes in regulation and bank characteristics
on log changes in total loans. The data are quarterly from 2002:Q2 to 2013:Q4. Each
column gives the result for the inward transmission of policy through international
exposure of domestic banks and via affiliates of foreign-owned banks, respectively.
For ExpP and HomeP, the reported coefficient is the sum of the contemporaneous
term and two lags with the corresponding p-value for joint significance. Robust stan-
dard errors are clustered by home country and appear in parentheses. ***, **, and *
indicate significance at the 1 percent, 5 percent, and 10 percent level, respectively.
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net effects of the exposure-weighted prudential policy using these
alternative definitions of weights are shown in table 7, which con-
firms the positive and statistically significant impact of a tightened
capital requirement over domestic lending, independently on how
the weights were constructed.

Secondly, we run a similar specification of equation (1), but now
considering the cumulative prudential policy for each instrument, as
follows:

ΔYb,t = α0 + α1ExpPcum,b,t−1 + α2Xb,t−1 + α3ExpPcum,b,t−1Zt

+ fb + ft + εb,t. (3)

Here, ExpPcum,b,t−1 represents the cumulative sum of each
instrument since the first quarter of 2000 (see Cerutti et al. 2017
for more details). Under these specifications, we also control for the
interactions between the cumulative policy and the business and the
financial cycle of the host country provided by the BIS (Zt). We find
that, when adding the same set of controls, the net impact of capital
requirements remains significant, although now only at the 10 per-
cent confidence level (see table 7, panel B). Additionally, a tightened
reserve requirement in foreign operations also generates a positive
impact in domestic lending. Furthermore, when using the alterna-
tive definitions of weights described above, the net effect becomes not
significant for capital requirements and significant at 1 percent for
reserve requirements in foreign operations when using w3. This may
suggest that capital requirements’ spillovers from home to host are
less important when the regulatory changes are permanent rather
than transitory. The opposite is true for reserve requirements.

In addition, we run the exposure-weighted specification without
including the state-owned bank (BancoEstado). The reason we do
this is that although BancoEstado tends to behave similarly to pri-
vate banks in normal times, it usually acts countercyclically during
crises. Our results show that, if anything, the models presented in
table 4 get a slightly better fit when the state-owned bank is not
included.

As a further exploratory analysis, we implement equations (1)
and (2) for a set of alternative dependent variables. First, we split
total lending growth into different types of credits (commercial,
consumer, and mortgage loans). Second, we look at the effect of
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prudential policy spillovers on the banks’ risk taking. These results
are presented in table 8, which shows in panel A the results for the
inward transmission through international exposures, and in panel B
the inward transmission via foreign affiliates. For simplification, we
only report the p-values for the joint net effects associated with each
prudential instrument. We do not report the coefficients associated
with the control variables and their interactions.

As one of the main results, we find that changes in the pru-
dential policy generate small spillover effects on the disaggregated
lending portfolio. Moreover, the effects found above tend to remain
significant only for the commercial loan growth rates, and not for
consumer or mortgage lending.

Table 8 also shows that, when applying the exposure-weighted
prudential policy, a tightening in LTV abroad decreases risk aversion
(i.e., reduces the z-score). A similar effect is found when applying
the inward transmission via foreign affiliates after a tightening of
capital requirements.

4. Concluding Remarks

We find that the spillover effects of changes in the prudential policy
abroad have a relatively weak impact on domestic lending. If this
relationship exists, it tends to be positive, meaning that a tighten-
ing of the prudential policy abroad is associated with an increase in
domestic lending. Above all, capital requirements appear to be the
most significant prudential policy affecting domestic lending.

When comparing the two methodologies analyzed in the paper,
we find stronger and economically more significant spillovers when
looking at the exposure-weighted prudential policy rather than at
the parent/subsidiary relationship. This result is not surprising given
that foreign subsidiaries in Chile have to comply with the local
regulation just as if they were a domestic-owned bank.

Our results, although moderated, represent a challenge for
domestic policymakers, as domestic credit may be affected by
changes in prudential policies implemented in foreign jurisdictions.
Moreover, the jurisdictions that may affect domestic credit go
beyond those where parent banks of foreign subsidiaries are located.
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Therefore, local regulatory authorities seeking international coop-
eration should take into account the exposure that banks have to
different jurisdictions, both from their liabilities and from their
assets.

Finally, an area for future research could consider the magnitude
and potential asymmetries of regulatory changes, as the approach
presented here relies only on the direction of changes, without con-
sidering their magnitude or the differences between tightening and
loosening.

Appendix

Table 9. Definition and Source of Variables

Variable
Name Report Form Description Source

Dependent Variables

ΔLn(Total
Loans)

Quarterly change of the
total loans’ logarithm.

Bank’s Balance
Sheet Data

Independent Variables

Log Total
Assets

Logarithm of total assets. Bank’s Balance
Sheet Data

Tier 1 Ratio Core capital to total asset
ratio.

Bank’s Balance
Sheet Data

Illiquid Assets
Ratio

Ratio of total assets minus
liquid assets to total
assets.

Bank’s Balance
Sheet Data

Net Due To
(Head Office)

Ratio of liabilities minus
claims to total assets.
We assume that the
liabilities and cliams of
each bank with the
entire parent country are
totally sent to the
subsidiary.

Central Bank of
Chile (CBCh)

(continued)
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Table 9. (Continued)

Variable
Name Report Form Description Source

Core Deposits
Ratio

Ratio of term deposit plus
sight deposits to
liabilities.

Bank’s Balance
Sheet Data

International
Activity

Ratio of foreign liabilities
plus foreign claims to
total assets.

CBCh

BIS Financial
Cycle (Home
Country)

It corresponds to the
financial cycle of the
parent bank.

BIS

BIS Business
Cycle (Home
Country)

It corresponds to the
economic cycle of the
parent bank.

BIS

Weights

w1 It corresponds to the ratio
of total exposure (claims
plus liabilities) to the
sum of total exposure to
every country.

CBCh

w2 It corresponds to the ratio
of claims to the sum of
total claims to every
country.

CBCh

w3 It corresponds to the ratio
of liabilities to the sum
of total liabilities to
every country.

CBCh

w1 Mean It corresponds to the
average by each bank of
w1’s weight.

CBCh
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1. Introduction

In response to the recent financial crisis, numerous and substantial
changes have been made to the architecture of the financial system.
One key objective is to maintain financial stability by widening the
focus of regulation from individual banks to the stability of the finan-
cial system as a whole. Prudential instruments can help in achieving
this objective. The effectiveness of these instruments for financial
stability hinges, however, on the absence of unintended leakages and
spillovers. In integrated financial markets, such as in the German
case, this might be a challenge given that banks can circumvent
prudential regulation by adapting their global activities.

In this paper, we analyze how prudential policies implemented in
domestic and foreign markets affect German banks’ local and global
lending behavior following the methodology described in Buch and
Goldberg (2017). Our study relates to the current policy debate
on cross-border effects of regulatory policies and reciprocation. For
instance, the European Systemic Risk Board (ESRB), which is the
European macroprudential authority, has recently issued recommen-
dations calling for an annual assessment of cross-border effects of
national macroprudential measures (ESRB 2015). We use detailed
micro-level data on German banks to study regulatory spillovers
across borders in three different dimensions: inward transmission of
foreign regulation into Germany due to international activities of
German global banks, inward transmission through domestic affil-
iates of foreign-owned global banks, and outward transmission to
foreign countries through foreign lending of German global banks
and their foreign affiliates.1

The German case in the International Banking Research Network
(IBRN) is interesting because of the high degree of international
activity of German banks. We analyze international lending growth
of German-owned banks to fifty-two foreign countries. These for-
eign claims amount to 33 percent of total claims of German banks.
Also, Germany hosts seventy-two affiliates of foreign global banks
which hold 9 percent of all German claims. From a German policy

1Please see Buch and Goldberg (2017, figure 1) for a detailed presentation of
the terminology used to describe inward and outward transmission.
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perspective, it is important to understand whether and how these
foreign-owned banks transmit regulatory changes from their home
country into the German market. Finally, German banks enter for-
eign markets not only through cross-border lending but also through
foreign branches and foreign subsidiaries. Besides following the com-
mon IBRN methodology, our data allow us to test whether foreign
branches and subsidiaries behave differently in response to changes
in regulation.

While our results provide evidence for international spillovers of
changes in prudential instruments, we document that these spillovers
are heterogeneous between types of instruments and types of banks.
First, analyzing the inward transmission of regulatory changes
abroad due to foreign exposures of German banks, we find that,
for the average bank, domestic lending growth increases when for-
eign regulation tightens. This holds true specifically for a tightening
in capital requirements and loan-to-value ratios.

Second, domestic affiliates owned by foreign global banks con-
tract their lending growth in Germany in response to a policy tight-
ening in their home country. This finding is surprising, as one might
expect foreign global banks to respond to stricter regulation in
their home country by increasing lending activities by their domes-
tic affiliates located in Germany that are not subject to that reg-
ulation. However, regulatory pressure can have indirect effects on
domestic affiliates owned by foreign global banks if a parent bank
draws resources from these affiliates in order to fulfill tighter require-
ments in the home country. While there is substantial heterogeneity
between different types of banks, the role of bank characteristics dif-
fers across regulatory instruments. Overall, the retrenchment from
lending in Germany is less pronounced for larger banks that are bet-
ter capitalized and that display a higher ratio of illiquid assets to
total assets.

Third, for the outward transmission exercise, we find evidence
that international lending growth by German global banks is neg-
atively affected by stricter regulation in the destination country.
However, for most prudential instruments, we only find short-run
effects that vanish after one quarter. Only in the case of local reserve
requirements do we find that a tightening in this instrument signif-
icantly reduces loan growth over a longer time horizon. This sug-
gests that reserve requirements, which have been used mainly by
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emerging markets in our sample, have been successful in controlling
capital inflows from German global banks.

Furthermore, we study whether foreign branches and subsidiaries
of German global banks differ in their responses to changes in pru-
dential regulation in their foreign host country. Institution-based
regulation in the foreign host country usually applies to foreign
subsidiaries, while foreign branches are subject to home, in this
case German, regulation. The differential treatment of branches and
subsidiaries may facilitate regulatory leakages in the foreign coun-
try. Our results suggest that foreign subsidiaries are constrained
by foreign regulation, as they reduce lending growth in response
to a tightening in the foreign country prudential index (as well as
in sector-specific capital buffers, loan-to-value ratios, and foreign
reserve requirements). Foreign branches, however, do not change
their lending growth significantly following a change in foreign reg-
ulation (except for a negative effect of concentration ratios and a
positive contemporaneous effect of the prudential index). In contrast
to foreign subsidiaries, marginal effects of a tightening in prudential
instruments are positive in the foreign branch subsample but not
significant.

Finally, we find that business and financial cycles affect lending
decisions. For instance, domestic affiliates of foreign global banks
increase lending growth when the financial cycle in their home coun-
try expands. Similarly, German global banks raise lending growth
to destination countries that experience an upturn in their financial
and business cycles. This procyclical connection with destination-
country cycles, however, cannot be found for loan growth by German
banks’ foreign affiliates hosted in these countries.

Our study adds to research on the pattern of German banks’
international activities and cross-border spillovers. Buch, Koch, and
Koetter (2014), for example, find that more productive German
banks are more likely to maintain cross-border activities. In con-
trast, the propensity to maintain cross-border loans decreases with
risk aversion (Düwel, Frey, and Lipponer 2011). Besides productivity
and risk aversion, bank size also matters. While a large percentage
of German banks are active abroad, only large banks maintain for-
eign affiliates (Buch, Koch, and Koetter 2011b). We include a set of
bank control variables based on this literature.
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The recent financial crisis has shifted banks’ international activ-
ities. Banks have withdrawn from international markets, with one
reason being changes in funding conditions or government interven-
tions (Buch, Neugebauer, and Schröder 2013; Kerl and Koch 2015).
Internal capital markets have been used to stabilize foreign affiliates’
lending activities after the crisis depending on parent banks’ charac-
teristics (Frey and Kerl 2015). Investigating international spillovers,
Buch, Koch, and Koetter (2011a) look at the effect of rescue meas-
ures implemented in response to the recent financial crisis in the
United States and Germany and find evidence of spillover effects
through foreign affiliates.

Our paper adds to the aforementioned literature by focusing on
the effects of changes in prudential regulation on German banks’
(international) lending activity. We address this issue by exploiting
a novel data set on regulatory changes obtained from Cerutti et al.
(2017), thereby contributing to a relatively new strand of the liter-
ature (e.g., Aiyar, Calomiris, and Wieladek 2014; Claessens, Ghosh,
and Mihet 2013; and Jiménez et al. 2012). Overall, we find a with-
drawal from foreign markets when regulation in the home or foreign
market tightens.

The paper is structured as follows. The following section
describes the data and stylized facts on international activities of
German banks. The third section presents regression results for the
analysis of inward and outward transmission of changes in prudential
instruments. In addition to the common methodology, we analyze
whether adjustments differ for foreign branches and subsidiaries of
German banks. The final section concludes the paper.

2. Data and Stylized Facts for Germany

2.1 Bank-Level Data

We use confidential data collected by Deutsche Bundesbank for
the monthly balance sheet statistics of banks (BISTA).2 The sam-
ple covers the period from 2002:Q1 to 2013:Q4. Data are available

2For more information on Deutsche Bundesbank’s monthly balance
sheet statistics of banks, see https://www.bundesbank.de/Redaktion/EN/
Standardartikel/Service/Reporting systems/monthly balance sheet statistics.
html?https=1.
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for (i) all banks located in Germany, including domestic affiliates
owned by foreign global banks, and (ii) German banks’ branches
and subsidiaries operating abroad. Data on German banks’ interna-
tional activities by destination country are obtained from Deutsche
Bundesbank’s external position report.3 The analysis is conducted
at a quarterly frequency. To aggregate monthly data to quarterly
frequency, we use quarter-end values.

2.1.1 Dependent Variables

For the dependent variable, we use log changes in loans. In the base-
line specification, we employ total loans; for robustness tests, we
exploit the sectoral breakdown and analyze the effect on loans to
banks, non-financial firms, and the public sector separately.4

For the inward transmission exercise, we resort to total domestic
loans as provided by the monthly balance sheet statistics. These data
are available for domestic (German) banks and domestic affiliates
of foreign global banks.5 For the latter, we can identify the home
country of the foreign parent bank. For the outward transmission
exercise, we make use of data from the external position report. All
German banks, including their foreign affiliates (branches and sub-
sidiaries), are required to report foreign asset positions, broken down
by destination country. While foreign subsidiaries of German banks
have to report their foreign claims individually, foreign branches are
aggregated for each German parent bank by country.6 Our analy-
sis includes the fifty-two largest destination countries (in terms of
overall claims in the German banking system) and the ninety-two

3Deutsche Bundesbank’s data on the external positions of individual Ger-
man banks are confidential but can be used under certain conditions for
research projects. For more information, please see http://www.bundesbank.de/
Navigation/EN/Bundesbank/Research/RDSC/rdsc.html.

4For a more detailed discussion of the sectoral breakdown and the resulting
effects, we refer the reader to Ohls, Pramor, and Tonzer (2016).

5Please note that domestic affiliates owned by foreign global banks are not
included in the outward transmission exercise due to data restrictions. In the
inward transmission exercise, these banks are only included when specifically ana-
lyzing inward transmission through domestic affiliates of foreign global banks. We
cannot differentiate between branches and subsidiaries due to data limitations.

6For a comprehensive description of the external position report, see
Fiorentino, Koch, and Rudek (2010).
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largest banks (plus their foreign affiliates) in terms of foreign assets.
We thereby cover more than 90 percent of the German banking sys-
tem’s total foreign loans as of December 2013. Our analysis focuses
on the intensive margin, i.e., on lending growth, not on adjustments
along the extensive margin. In order to reduce the cases of entries
into and exits out of foreign markets in our data set, we exclude
small banks and less relevant destination countries. As a result, 84
percent of all bank/destination country combinations show up in at
least 75 percent of all sample periods.

Regarding the level of consolidation, we proceed as follows. When
studying the lending responses of German-owned banks, we use con-
solidated (parent plus foreign branch) data if a German global bank
owns foreign affiliates, but also include banks that lend directly
cross-border without owning a foreign affiliate. This is the case
for inward transmission through international activities of German
global banks and the outward transmission exercise. This consol-
idation choice accounts for the fact that parents and their foreign
branches are often subject to home-country regulation, whereas sub-
sidiaries are subject to foreign-country regulation. We approximate
consolidated exposures at the parent-foreign branch level by using
the unconsolidated positions of the parent and its foreign branches
and a proxy for intrabank flows. This proxy has been used in pre-
vious studies based on these data (Frey and Kerl 2015). For the
inward transmission specification through domestic affiliates of for-
eign global banks, we use unconsolidated data due to data con-
straints, but control for internal capital market positions.

To account for outliers, we drop observations for which the log
change of lending exceeds 100 percent in absolute terms. We only
keep series for which at least two consecutive observations and at
least eight observations in total are available. Qualitatively, our main
regression results are not affected by the sample adjustment. Sum-
mary statistics are provided in table 1.

2.1.2 Balance Sheet Characteristics

The balance sheet characteristics are taken from the monthly bal-
ance sheet statistics (BISTA). To remove outliers, we drop obser-
vations for which the ratios described below are less than zero
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or greater than 100 percent.7 Balance sheet variables include the
illiquid assets ratio, the core deposits ratio, the capital ratio, the
net intragroup funding ratio, the log of total assets, and the inter-
national activities ratio. These variables are defined in table 8 in
the appendix, with corresponding summary statistics provided in
table 1.

2.2 Data on Prudential Instruments

To analyze spillovers of regulatory policies, this study draws on the
IBRN Prudential Instruments Database described in Cerutti et al.
(2017), which provides quarterly information on changes in seven
prudential instruments plus a composite index for more than sixty
countries over the 2000–14 period. The prudential variables provide
information on tightening (coded by 1) and loosening (coded by
−1) of a specific instrument in the specific quarter when the change
came into effect, and zero otherwise. In this study, we focus on six
out of seven instruments to study spillovers of prudential policies:
general capital requirements, sector-specific capital requirements,
loan-to-value ratio limits, reserve requirements (in local and foreign
currency), and concentration limits. We exclude interbank exposure
limits from our analysis due to the small number of changes for this
instrument in our sample (see table 2).

We use this information in our analysis to control for individual
changes in prudential instruments in the home country of domestic
affiliates of global foreign banks and in the destination country of
lending by German banks. We do not analyze the effects of regula-
tory changes in Germany on bank lending because we do not observe
enough changes in regulatory instruments in Germany over the sam-
ple period. Instead, we control for German regulation through time
fixed effects. See Buch and Goldberg (2017) for more details on the
construction of regulatory measures. The variables are defined as
follows:

7The variable capturing internal capital market positions can also be less than
zero; we therefore drop values that exceed 100 percent in absolute terms.
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• Regulation weighted by foreign exposures (all exposures of
banks outside the home country): ExpPb,t−l (where l = 0, 1,
2) = foreign-exposure-weighted regulation

• Home-country regulation (home country = country of the
foreign parent bank): HomeP j,t−l (where l = 0, 1, 2) = home-
country regulation with zero, one, and two lags

• Destination-country regulation (destination country = coun-
try to which the loan goes): DestP j,t−l (where l = 0, 1, 2) =
destination-country regulation with zero, one, and two lags

Table 2 provides summary statistics for changes in these instru-
ments. We see that most changes occur for reserve requirements
on local- and foreign-currency deposits followed by capital require-
ments. A tightening of standards occurred more often than a
loosening.

Our sample is rather dominated by advanced economies (60
percent of the underlying observations in the inward A and out-
ward specifications, 90 percent of the underlying observations in the
inward B specification). However, we observe relatively more reg-
ulatory changes in emerging market economies for the significant
regulatory instruments. This holds particularly true for foreign and
local reserve requirements.

2.3 Data on the Business and Financial Cycles

The second database focuses on macroeconomic conditions and was
provided by the Bank for International Settlements (BIS). It allows
us to control for the current state of the business (output gap)
and financial (credit-to-GDP gap) cycles when assessing regulatory
spillovers (BIS 2014; Drehmann, Borio, and Tsatsaronis 2011). This
is important given that changes in regulation often take place in
response to economic and financial conditions while their implemen-
tation might, in turn, affect economic outcomes.

2.4 Stylized Facts

Fact 1: The degree of internationalization is heterogeneous across
German banks.
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Figure 1. Domestic and Foreign Lending
Activities of German Banks

Notes: This figure shows the evolution of German banks’ loan supply. Data are
observed quarterly from 2002:Q1 to 2013:Q4. The figure shows unweighted aver-
ages across the sample of German bank holding companies. Banking data are
taken from the monthly balance sheet statistics of Deutsche Bundesbank and
are reported at the group level for individual banks. Descriptive statistics are
shown for banks’ loan-to-asset ratios (in %), the breakdown into domestic versus
foreign loans to assets (in %), and the net intragroup funding (net due) variable
which measures, from the perspective of a bank’s headquarters, total net internal
borrowing, i.e., liabilities minus claims of the parent bank vis-à-vis all foreign
affiliates of the parent bank relative to total liabilities (in %).

A large percentage of German banks maintain international activ-
ities (Buch, Koch, and Koetter 2011b). Figure 1 shows that Ger-
man banks have recently increased their foreign loan supply relative
to assets (lower left graph), whereas this cannot be observed for
domestic lending (upper right graph). On average, German banks
are net lenders regarding their intragroup positions (lower right
graph). Hence, on average, they distribute liquidity to their foreign
subsidiaries rather than absorbing liquidity from them.
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Table 3. Correlations between Loan Shares
and Balance Sheet Characteristics

All Banks (Inward A)
(N = 3,852)

Domestic Foreign
Loans/ Loans/ Loans/
Assets Assets Assets

Variable (%) (%) (%)

Correlation with Balance Sheet Variable
(for Each Bank b and Quarter t)

Independent Variables:
Total Assets (EUR thousands) −0.24 −0.38 0.31
Capital Ratio (%) 0.20 0.16 −0.01
Illiquid Assets Ratio (%) 0.93 0.68 0.06
International Activity (%) −0.02 −0.59 0.94
Net Intragroup Funding/Liabilities (%) −0.09 0.12 −0.31
Core Deposits Ratio (%) −0.10 0.14 −0.35

Notes: This table shows correlations between banks’ loan-to-asset ratios and balance
sheet data. Data are observed quarterly from 2002:Q1 to 2013:Q4. Banking data come
from Deutsche Bundesbank’s monthly balance sheet statistics and are reported at the
(consolidated) group level. Descriptive statistics are shown for banks’ loan-to-asset
ratios (in %) and the breakdown into domestic versus foreign loans to assets (in %).
Balance sheet characteristics are as defined in table 8 in the appendix.

The size of international activities of German banks and thus pre-
sumably their potential to generate cross-border spillovers of regula-
tion varies with the banks’ business models: notably, large German
banks conduct a relatively large amount of their business abroad
(Fiorentino, Koch, and Rudek 2010). Table 3 shows correlations of
banks’ total, domestic, and foreign loan shares with balance sheet
characteristics. Besides the relevance of bank size, it can be seen that
German banks’ capital and core deposits ratios correlate positively
with the share of domestic loans to assets, whereas this finding is
less pronounced or even reversed for the share of foreign loans to
assets. We will therefore test whether banks’ balance sheet charac-
teristics affect their responses to regulatory changes abroad and at
home (section 3.1).

Heterogeneity in international activities also comes into play if
we look at foreign loans by bank group relative to total foreign
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lending by German banks. For example, in 2013:Q4, around 60 per-
cent of foreign loans granted by German banks can be attributed to
the “large commercial banks” and around 20 percent to the “head
institutes of savings banks and credit unions,” but only 6 percent to
“other commercial banks” and less than 1 percent to “savings banks
and credit unions.” The average bank size in the latter two banking
groups is significantly smaller compared with the former two banking
groups, such that the result is consistent with the relevance of bank
size for the conducting of international activities. Furthermore, com-
paring large commercial banks and head institutes of savings banks
and credit unions with banks in the other banking groups reveals
that they have, on average, a lower capital ratio and illiquid assets
ratio, they are net lenders regarding their intragroup positions, and
they are financed to a lower degree by core deposits. These differ-
ences in exposure to foreign activities as well as business models
might thus impact the transmission of prudential changes.

Fact 2: Foreign affiliates of German banks include both branches
and subsidiaries.

German banks maintain both foreign subsidiaries and foreign
branches in a large number of different countries. In an extended
analysis on the impact of the organizational structure, we cover
around forty destination countries with approximately 170 sub-
sidiaries and 190 aggregates of branches.8 Foreign subsidiaries are
assumed to respond differently to foreign regulation than foreign
branches. For example, German banks’ foreign branches, which are
under home-country regulation, can expand/reduce their activities
compared with other banks in the foreign country if the latter face a
tighter/looser regulatory environment. In section 3.2, we thus ana-
lyze whether foreign branches respond differently to a tightening or
loosening of foreign policies compared with foreign subsidiaries of
German banks.

8Note that, as described in the data section, we do not have data on indi-
vidual branches but on the aggregate of branches per German parent bank and
foreign country. For example, if the German parent bank A has two branches in
the United States, we have information on the sum of these two branches.
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3. Empirical Method and Regression Results

This section presents the baseline estimations for inward and out-
ward transmission of prudential instruments (section 3.1). We
extend our analysis and ask whether banks adjust their lending
growth differently depending on their organizational form (section
3.2).

3.1 Baseline Analysis of Inward and Outward Transmission
of Prudential Policies

In the following, we provide a description of the baseline empirical
model to study inward and outward transmission and comment on
the results. The analysis closely follows the approach described in
Buch and Goldberg (2017).

In each specification 1 to 3, we include our variable of inter-
est, a prudential policy change, both contemporaneously and with
its two lags. Furthermore, the prudential policy is interacted with
banks’ balance sheet characteristics, showing how banks with dif-
ferent (structural) balance sheet characteristics adjust their loan
growth in response to changes in regulation. In regression tables 4
to 7, for the sake of brevity, the reported coefficients are the sum of
the contemporaneous term and its two lags, with the corresponding
p-values of the F-statistics for joint significance in square brackets.
As the prudential instrument enters individually as well as in the
interaction effects with bank variables, we calculate a marginal effect
(at the average) for both the contemporaneous changes and the sum
of contemporaneous and lagged changes. These marginal effects give
the effects of regulation for the average bank and are reported at the
bottom of each table. Baseline regression models include time and
bank fixed effects.

Specification 1: Exposure-weighted inward transmission of regula-
tion (table 4).

ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 + α3ExpPb,t−2) + α4Xb,t−1

+ (β1ExpPb,t · Xb,t−1 + β2ExpPb,t−1 · Xb,t−1

+ β3ExpPb,t−2 · Xb,t−1) + fb + ft + εb,t, (1)
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where ΔYb,t is the log change in the domestic lending of bank
b at time t. Xb,t−1 is a vector of control variables that captures
the degree to which a bank is exposed to changes in regulation
through ex ante balance sheet composition as described in section
2.1. The prudential policy changes are captured by ExpP, which is
an index of exposure-weighted prudential policies outside the home
country.

Results for specification 1 are shown in table 4; we see that the
exposure-weighted index of changes in the overall prudential index
increases domestic lending growth for the average bank (see mar-
ginal effects at the bottom of table 4). While this effect is significant
contemporaneously, it becomes insignificant in the medium run if
we add the effects for the first and second lag to a joint effect.
One reason for the lack of medium-run effects can be that most
of the changes in instruments are clustered in 2012 and 2013. The
result on the prudential index is driven by two instruments: cap-
ital requirements and loan-to-value ratios. For the latter, we also
see a significant effect for the average bank over current and two
lags. In quantitative terms as well, the current effect of the loan-to-
value ratio is strongest: Given a tightening of the policy, loan growth
rates increase on average by 15.2 percent, which corresponds to an
increase of the median loan growth rate (0.27 percent per quarter)
by 0.04 percentage points in that quarter. Loan-to-value ratios have
been used actively by emerging market economies over our sample
period and have been both tightened and loosened. This provides a
solid ground for the empirical analysis.

Differences in bank characteristics do not seem to consistently
affect the response to regulatory changes abroad. The positive effect
in the case of the prudential index is weakened for banks with higher
net intragroup positions; banks’ response to a tightening in the
instrument is more than four times weaker if the net intragroup fund-
ing ratio increases by one standard deviation. This might be because
foreign affiliates have less scope to provide intragroup funding to the
German parent bank given tighter regulation.

Specification 2: Inward transmission of home prudential policy via
domestic affiliates of foreign global banks (table 5).
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ΔYb,j,t = α0 + (α1HomePj,t + α2HomePj,t−1 + α3HomePj,t−2)

+ α4Xb,t−1 + α5Zj,t + (β1HomePj,t · Xb,t−1

+ β2HomePj,t−1 · Xb,t−1 + β3HomePj,t−2 · Xb,t−1)

+ fb + ft + εb,j,t, (2)

where ΔYb,j,t is the log change in the lending to Germany of an affil-
iate bank b located in Germany with a foreign parent from countryj
at time t.9 The vector of bank control variables Xb,t−1 is the same
as above. The prudential policy changes are captured by HomeP,
reflecting prudential policy in the home country, i.e., the country
of the foreign parent bank of the affiliate located in Germany. Zj,t

represents the cycle variables for home country j.
Results of specification 2 are shown in table 5. For the average

affiliates owned by a foreign global bank (see marginal effects at the
bottom of the table), home-country policy is important for sector-
specific capital buffers, loan-to-value ratios, and reserve require-
ments on local-currency deposits. The latter two instruments have
been used mainly by emerging market countries in our sample. An
increase in these instruments reduces the host (i.e., German) lending
growth by affiliates located in Germany but owned by a foreign par-
ent bank. The economic magnitude of the current effect is strongest
for sector-specific capital buffers: Given a tightening of the policy,
on average loan growth rates decrease by 17.4 percent, which corre-
sponds to an increase of the median loan growth rate (1.43 percent
per quarter) by 0.25 percentage point.

This decrease in loan growth can be caused by foreign parents
drawing on resources of their affiliates located in Germany to fulfill
higher reserve or capital requirements and to maintain lending at
home. The effect is, for example, less pronounced for illiquid banks
which might have less scope to transfer liquidity to their parent bank.
Larger and better-capitalized banks are also affected less severely,

9Ideally, we would like to distinguish between foreign-owned affiliates that are
subject to German (i.e., host-country) regulation and those that are subject to
home-country regulation. Unfortunately, our data do not allow us to do so. How-
ever, regulatory changes in the home country might be important for both types
of foreign affiliates due to the internal capital market and the influence of the
parent bank.
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possibly due to higher buffers which allow them to maintain lend-
ing growth. Two conclusions can be drawn from these results. First,
reductions in lending growth in response to activity-based measures
such as loan-to-value ratios might be especially problematic from the
perspective of the German regulator if domestic and foreign finan-
cial cycles do not coincide. Second, affiliates located in Germany
and owned by a foreign parent bank are not independent of home-
country regulation; in particular, tighter regulation in their parent
bank’s country does not make it more attractive to increase lending
growth in Germany.10

Regarding the financial and business cycles, we find that an
upswing in the financial cycle of the home country has positive
effects on lending growth of affiliates of foreign global banks located
in Germany. In sum, this suggests that these affiliates are not inde-
pendent of developments in the country in which their parent bank is
located. Regulatory changes and macroeconomic developments alike
are mirrored in their lending activities within the host country.

Specification 3: Outward transmission of destination-country pru-
dential policy (table 6).

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)

+ α4Xb,t−1 + α5Zj,t + (β1DestPj,t · Xb,t−1

+ β2DestPj,t−1 · Xb,t−1 + β3DestPj,t−2 · Xb,t−1)

+ fj + ft + fb + εb,j,t, (3)

where ΔYb,j,t is the log change in the lending of a German global
bank b to a foreign destination country j at time t. The prudential
policy changes are captured by DestP, reflecting prudential changes
in the destination country j of the loan by bank b. All other variables
are defined in parallel to specifications 2 and 3. Again we interpret
the effect of the regulatory index by computing its marginal effect
for the average bank.

10Interestingly, a tightening in concentration ratios in the home market has the
opposite effect, namely an increase in lending growth to the host (i.e., German)
market. With tighter concentration ratios, banks might seek to increase diversi-
fication across regions. However, changes in this instrument go back to only two
countries (the Netherlands and France), such that these results should be viewed
with caution.
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Results in table 6 reveal that a tightening in the prudential index
of the destination country reduces lending growth of the average Ger-
man bank to this country. Hence, stricter policies in the destination
country spill over to German banks even though these are not always
directly subject to the change in regulation. The significant result
for the prudential index is driven in particular by changes in reserve
requirements. For local reserve requirements, banks not only react
in the short run, as can be observed for the prudential index, the
concentration ratio, or foreign reserve requirements. The cumulative
effect over the current and following two quarters is also negative
and significant. Our results thus suggest that reserve requirements
which have been used mostly by emerging market countries have
indeed been successful in dampening lending inflows.11 A tighten-
ing of local reserve requirements relates on average to a short-run
decline in loan growth rates by 0.41 percentage point. The negative
effect is smaller for banks with more liquid assets, possibly because
holding the required reserves may be less costly for these banks but
reinforced for banks that obtain higher net intragroup funding.

Finally, macroeconomic developments in the destination country
matter for German banks’ international loan portfolio. An upturn in
the business and financial cycles causes a positive response in loan
growth. This suggests that German banks expand across borders
during economic and financial upswings in the respective destination
country.

3.1.1 Robustness Tests

We test the robustness of our results by exploiting the granularity
of our data and conducting regressions in which the dependent vari-
able is broken down by loans to banks, the non-bank private sector
(i.e., non-financial firms and households), and the public sector. For
brevity, we do not report those results that are more explicitly dis-
cussed in Ohls, Pramor, and Tonzer (2016). The sector breakdown

11An increase in reserve requirements imposes additional costs on funding,
which might in turn be passed on to borrowers by increasing loan rates and
hence dampening credit growth. To simultaneously reduce the country’s attrac-
tiveness for foreign capital inflows, an increase in reserve requirements can be
accompanied by expansive monetary policy, which translates into lower returns
for foreign investors.
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shows that responses to prudential measures vary across loan sec-
tors and specifications, which might explain why we observe only a
few significant results for total loan growth. For inward transmis-
sion through foreign exposures of domestic global banks, our results
are strongest for lending growth to banks and less pronounced to
the non-bank private sector. For outward transmission, the nega-
tive effect of a tightening in local-currency reserve requirements on
German banks’ total international lending is confirmed contempora-
neously and in the medium run for loan growth toward the non-bank
private sector, as well as in the short run toward the bank sector.

We further test the robustness of our results by excluding small
exposures of a bank to a foreign country, as this might reflect idio-
syncratic business outside the scope of our model. Results remain
robust if we exclude the 1 percent or 5 percent smallest destination-
country bank positions. Finally, we alternate the set of fixed effects,
for instance by including country-time fixed effects controlling for
demand factors, and clustering the standard errors, which does not
cause major changes to our results.

3.2 Exploration of Organizational Structure

This section explores whether foreign affiliates of German global
banks differ in their lending behavior in response to prudential
instruments due to their organizational form. We focus on outward
transmission and distinguish between lending by foreign subsidiaries
and by foreign branches of German banks. This reduces our sample
size relative to table 6, as we exclude all German banks that do not
own foreign affiliates but only lend cross-border. Foreign branches
and subsidiaries might be affected differently by changes in pruden-
tial instruments in the home and the foreign country (Danisewicz,
Reinhardt, and Sowerbutts 2015). For institution-based instruments,
such as capital requirements or concentration limits, branches tend
to be subject to home-country regulation, whereas subsidiaries have
to comply with foreign regulation. We use this variation across bank
and instrument types to analyze banks’ differential responses.

Our approach is similar to specification 3, but the sample pools
across foreign branches and foreign subsidiaries of German banks.
We allow for heterogeneous effects of cycle variables, of regulation,
and of the interaction between regulation and bank variables by
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interacting them with an indicator variable that equals one in case of
a foreign subsidiary. At the bottom of table 7, we report the marginal
effects of the prudential instruments for branches and subsidiaries,
where the latter consists of the joint effect of the baseline category
(=branch) plus the interaction effect. We find that the average for-
eign subsidiary reduces lending growth contemporaneously following
a tightening in the prudential index, sector-specific capital buffers,
and loan-to-value ratios. A tightening in foreign reserve requirements
leads to a reduction in lending growth of foreign subsidiaries in the
medium run. While foreign subsidiaries are thus constrained by for-
eign regulation, we only find weaker evidence for foreign branches.
A tightening in concentration ratios leads to a reduction in lending
growth in the short run, while a tightening in the prudential index
leads to an increase in lending growth in the medium run (findings
significant at the 10 percent level only). Bank characteristics, other
than the organizational structure, seem to play a less important role
in the response of foreign affiliates to regulatory changes. Overall,
we find that foreign subsidiaries react more strongly to foreign reg-
ulation. Foreign branches do not generate regulatory leakages by
increasing lending growth after a tightening in foreign regulation.

4. Concluding Remarks

Global banks may generate cross-border spillovers of the regulatory
stance if they adjust their international loan portfolio in response
to foreign and domestic regulation. While prudential instruments
such as reserve requirements or loan-to-value ratios have mostly
been implemented by emerging market countries, in recent times
advanced countries have also increased their macroprudential toolkit
to target financial stability. For countries like Germany with a
highly internationalized banking system, concerns about regulatory
spillovers are a topic of utmost importance. Therefore policy dis-
cussions and coordination are conducted at the European level at
the ESRB. This macroprudential body has recently recommended
monitoring cross-border effects of macroprudential instruments on
an annual basis (ESRB 2015). Our study may inform this current
policy debate by analyzing the inward and outward transmission of
regulation for German banks.
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Overall, while we find evidence for cross-border spillovers of reg-
ulation, there is no general conclusion that holds true for all types of
policy instruments and banks. Instead, heterogeneity between banks,
loan types, and specification matters.

Foreign regulatory changes spill over to lending growth in Ger-
many through both domestic affiliates of global foreign banks and
German-owned banks which maintain international activities. Affil-
iates of global foreign banks reduce their local loan growth following
a tightening of sector-specific capital buffers, local reserve require-
ments, and loan-to-value ratios in their parent bank’s country. This
finding suggests that regulatory pressure can have indirect effects on
affiliates owned by global foreign banks if their parent bank draws
resources from them in order to fulfill tighter requirements in the
home country. German-owned banks also transmit changes in foreign
countries’ regulatory stance toward German borrowers. A tightening
of foreign regulation leads to an increase in domestic lending growth.

Furthermore, we find that German banks reduce foreign lend-
ing growth given a tightening in prudential instruments in the des-
tination country. However, these negative responses abate rather
quickly, except for reserve requirements. Thus, our results suggest
that reserve requirements have been effective in dampening lending
inflows by German banks into foreign economies.

Finally, transmission occurs not only because of regulatory
changes but also because of economic developments. This is reflected
by the fact that business and financial cycles matter for lending deci-
sions: affiliates of foreign global banks increase lending growth in the
host country in response to an upturn in the financial cycle of their
home country. Also, German banks’ international lending behavior
is procyclical in the sense that loan growth increases in response
to an upturn in the financial and business cycles of the destination
country.
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Appendix

Table 8. Construction of Balance Sheet
Independent Variables

Variable Name Description Data Source

Illiquid Assets
Ratio

(Loans and Advances to
Banks + Loans and
Advances to
Non-banks, including
Received Bills)/Assets
(in %)

Monthly Balance Sheet
Statistics (Deutsche
Bundesbank)

Core Deposits
Ratio

Savings Deposits/Assets
(in %)

Monthly Balance Sheet
Statistics (Deutsche
Bundesbank)

Capital Ratio Equity Capital/Assets
(in %)

Monthly Balance Sheet
Statistics (Deutsche
Bundesbank)

Net Intragroup
Funding

(Liabilities minus Claims
of the Parent Bank
vis-à-vis Foreign
Affiliates, Summed
across All Affiliates per
Parent Bank)/
Liabilities (in %)

Monthly Balance Sheet
Statistics (Deutsche
Bundesbank)

Log Total Assets Log (Balance Sheet
Total)

Monthly Balance Sheet
Statistics (Deutsche
Bundesbank)

International
Activity Ratio

Ratio of (Foreign Assets
+ Foreign Liabilities)
to (Total Assets +
Total Liabilities) (in %)

Monthly Balance Sheet
Statistics (Deutsche
Bundesbank)
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As part of the International Banking Research Network, the
Banque de France contribution to the research project on pru-
dential policy spillovers concentrates on the “outward” adjust-
ment of French banks’ cross-border lending. We consider both
adjustment of cross-border lending to foreign (“destination-
country”) and French (“home-country”) regulation and inves-
tigate differences between financial and non-financial counter-
parties. For some regulatory measures, we find that French
banks increase their cross-border lending growth in response
to regulatory tightening abroad—presumably because they are
not subject to these regulatory changes. All in all, we do not
find particularly large quantitative adjustments to changes
in foreign regulatory policies. Lastly, we find that balance
sheet variables are important for the adjustment of cross-
border lending growth in response to French regulatory policy
changes.

JEL Codes: F36, G21, G28.

1. Introduction

The recent financial turmoil in industrialized countries and the par-
ticular vulnerabilities of the banking sector have led to an increased
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discussion about how to strengthen the resilience of the financial
system via banking regulation and macroprudential policy. France,
which is characterized by a concentrated banking system in which
the four largest banking groups are classified as global systemically
important banks, is particularly concerned: regulatory changes are
potentially transmitted cross-border through the international activ-
ities of large banks. In this paper,1 we try to tackle these issues
using French micro-level bank data in order to explore whether
French banks adjust their external positions in response to reg-
ulatory changes in the destination country as well as to French
regulation.

International banking regulation was characterized by a stable
environment over 2000–06. While Basel II negotiations started in
2004, implementation in many European countries only began in
2007.2 Thus, the time period we cover (2000–13) is marked by a first
period with few regulatory changes (over 2000:Q1–2007:Q2) and a
second time period marked by many regulatory changes from Basel
II, Basel II.5, and Basel III in parallel to the subprime crisis and the
European debt crisis.3

In 2000, the main regulatory tools used in France4 were capital
requirements for credit and market risks,5 concentration limits on
large exposures as well as liquidity ratios. Neither a countercyclical
capital buffer nor a leverage ratio were used prior to the introduction
of Basel III regulation. Capital requirements significantly changed
with the implementation of Basel II in 2007–08, Basel II.5 at the
end of 2011, and Basel III starting from 2014 (with a phase-in).

1This paper presents the Banque de France contribution to a research project
undertaken within the International Banking Research Network (IBRN), which
aims to analyze issues related to global banks and their international activities.

2See Cornford (2006) for a detailed illustration.
3For example, as illustrated by the IBRN Prudential Instruments Database

described in Cerutti et al. (2017), one regulatory change concerning capital
requirements occurred in the period 2000:Q1–2006:Q4, one in 2007:Q1–2010:Q4,
and ninety-eight in 2011:Q1–2014:Q4.

4We abstract here from a discussion on reserve requirements in France, as these
are mainly used as a monetary policy tool in the Eurosystem. Reserve require-
ments are, however, used as a regulatory tool in emerging market economies.

5These were implemented respectively in 1993 and 1996; see Thoraval (1996).
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While liquidity regulation evolved in 2010, the main changes
came from the introduction of Basel III, namely the liquidity cov-
erage ratio (LCR) and the net stable funding ratio (NSFR). An
observation period for both ratios started in 2014:Q1 prior to the
implementation of the LCR with a phase-in over 2015–19. The NSFR
is planned to be implemented in 2018.

In the context of this IBRN project, we concentrate on the exter-
nal adjustment to regulatory changes abroad (“outward transmis-
sion”). We do so because the French banking system is strongly
dominated by French banks. The first nine French banking groups
cover 85 percent of credit to the real economy in France in 2006:Q4.
With regards to the remaining market share, foreign banking groups
are not very highly represented. Thus, we do not expect large effects
of regulatory changes “imported” to France by affiliates of foreign
banks (“inward transmission”).

More importantly, during the financial turmoil of 2008–09 as well
as 2010–12 (periods that coincide also with the introduction of var-
ious regulatory changes abroad), French domestic bank lending was
relatively stable, reflecting the fact that banks paid particular atten-
tion to their core business in France. As such, we do not expect large
adjustments at home, on the one hand since there were governmen-
tal actions aimed at facilitating the resolution of credit disputes and
curbing risks of a credit crunch, and on the other hand since domes-
tic retail business proved to be quite resilient to financial market
distress.6

We thus expect more adjustments to take place abroad, which
is why we concentrate on how foreign lending growth was adjusted.
The fact that French banks are large and very active abroad, both
through cross-border lending and through the establishment of affil-
iates abroad, is useful in this sense, as we can include a relatively
high number of countries and banks in our analysis.7 Using locational

6Figure 2 traces the growth rates of domestic as well as foreign lending (cross-
border as well as lending by French banks’ branches abroad). As shown, the low
variability of domestic lending, especially to the non-financial sector, exemplifies
the importance of the domestic retail market for the overall stability of the French
banking sector.

7Though we include a large number of banks, one should keep in mind that
those belong to a smaller number of banking groups.
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data (in contrast to consolidated data), however, we can only con-
centrate on cross-border loans from French banks and thus cannot
include lending by affiliates abroad in our measure of foreign loans.
This notwithstanding, the use of locational data allows better econo-
metric identification of regulatory changes abroad, as these are not
targeted at French banks. For the regulatory data, we use the IBRN
Prudential Instruments Database described in Cerutti et al. (2017).

Our findings can be summarized as follows: First, we find that
cross-border lending growth is driven by the business cycle in the
respective destination countries, but less so by regulatory changes.
We only find consistent and significant outward adjustment in
response to changes in capital requirements, reserve requirements,
and interbank exposure limits. In quantitative terms, these effects
are rather small. This finding is not surprising given that the bulk
of regulatory changes was implemented during the Great Recession.

Second, we find that French banks’ reaction to a regulatory tight-
ening abroad depends on the type of regulatory policy. Whereas
French banks decrease their cross-border lending growth in response
to a tightening in interbank exposure limits, they increase their
cross-border lending growth when reserve requirements are tight-
ened abroad. Our results show that the capacity of French banks
to adjust their cross-border loans depends on their balance sheet
variables—in particular, the illiquid assets ratio and the dependence
on net intragroup funding. If the latter two are very high, banks
might be constrained in their ability to extend cross-border loans
and actually decrease lending growth in response to a regulatory
tightening. All in all, we interpret our findings as indicative of regula-
tory leakages (for selected policy measures): while lending growth by
banks resident in the destination country that is tightening regula-
tion (“locally regulated banks”) presumably decreases, French banks
not subject to this foreign regulation substitute for the activities
of locally regulated banks by increasing their cross-border lending
growth. Since the results are driven by lending to the non-financial
sector, we conclude that French banks do not use their affiliate net-
work to substitute for a reduction in lending by “locally regulated
banks,” but rather lend directly to (non-financial) counterparties.

Third, the results show that banks’ balance sheet characteristics
are important for the cross-border transmission of domestic capital
regulation. We find that a high tier 1 capital ratio and a high reliance
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on net intragroup funding significantly reduce cross-border lending
growth in the case of a French tightening of capital requirements.
On the contrary, the availability of cheap and stable funding due
to a high reliance on core deposits can facilitate the maintenance of
strong cross-border lending growth in the case of such tightening.
However, the economic magnitudes of these effects remain small.

2. Data and Stylized Facts for France

2.1 Bank-Level Data

Our bank-level data come from the Statistics Department of the
Banque de France and the Autorité de Contrôle Prudentiel et de
Résolution (ACPR), the French supervisory body for the banking
sector.8 We use locational data for our analysis, thus concentrating
on the unconsolidated balance sheet of individual entities within a
banking group.9 However, as a robustness check, we include bal-
ance sheet variables from the consolidated level in the regressions
to check whether these affect the results.10 We specifically rely on
data of French banks’ outstanding amounts of cross-border loans for
which we know the country (as well as the sector) of the counter-
party. Though we also have information on French banks’ branches
abroad (as they are regulated by the French supervisor), a disaggre-
gation of their assets with regards to the country of residence of the
counterparty is not available. This is why we use these information
only for aggregate statistics and to restrict the sample of banks in
robustness checks.11

8The data are confidential. They can be accessed if the application for data
access has been approved by the Banque de France. External researchers as well
as Banque de France staff have to apply for data access.

9We do so for several reasons: The French banking system is very concentrated,
thus not allowing for a large number of banking groups to be analyzed. Further,
mergers and acquisitions lead to a considerable change in the size of banks and
their respective cross-border loans—a problem that is more pronounced on the
consolidated level than on the locational level. In addition, consolidated balance
sheet data are only available at biannual frequency.

10The sample size is thus reduced for these robustness checks.
11The underlying data in figures 1, 2 (cross-border loans), 3, 4, and 5 are based

on locational data of French banks’ cross-border loans which are collected by the
Statistics Department of the Banque de France for the purpose of the locational
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We cover the time period of 2000:Q1–2013:Q2 (with 2013:Q2
being the last available data point at the time we started implement-
ing this project). We restrict the sample in several dimensions. First,
we only consider countries reported in the IBRN Prudential Instru-
ments Database described in Cerutti et al. (2017). This leads us to
consider sixty-four countries, of which fifty-three are included in the
final data set. Second, we only include French banks and exclude
banks that are very small or have non-significant cross-border activ-
ities. Thus, we exclude bank observations with loans to non-banks
smaller than EUR 100 million, or total assets smaller than EUR
1 billion. We also restrict the sample to banks for which foreign assets
represent at least 0.5 percent of total assets all of the time. Third, we
only include bank observations if a bank has a positive stock of loans
in at least five countries.12 We impose continuity by including only
observations with eight consecutive quarters of non-missing observa-
tions of the left-hand-side (LHS) variable. We truncate observations
if cross-border lending growth exceeds +100/–100 percent.

From an initial sample of more than 500 banks, we finally retain
only 42 banks that have a stable presence over the entire sample
and have significant cross-border lending activity. Though the use
of locational data reduces the incidence of mergers and acquisitions
(in comparison with consolidated data), our individual bank series
contain a few breaks. These are most likely due to mergers and acqui-
sitions, but are taken care of by the truncation of the LHS variable.

2.1.1 Dependent Variables

The dependent variable, ΔYb,j,t, is the change in the log of loans
granted by bank b to counterparties in destination country j at time
t. We notably consider all cross-border loans as well as loans to the
non-financial and financial sectors only to specifically investigate the
importance of intragroup flows.

banking statistics of the Bank for International Settlements (BIS). The under-
lying data of figure 2 (domestic loans and loans by branches) and table 3 are
derived from balance sheet data collected by the ACPR. The underlying data of
table 2 are based on consolidated data of French banking groups’ foreign loans
which are collected by the Statistics Department of the Banque de France for the
purpose of the consolidated banking statistics of the BIS.

12We do so in order to only include banks with significant international activity.
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2.1.2 Balance Sheet Characteristics

We include the following balance sheet variables:

• Log of total real assets, i.e., assets deflated by the GDP defla-
tor (LogTotalAssetsb,t−1)

• Share of tier 1 capital to total assets in % (Tier1Ratiob,t−1)
• Share of illiquid assets over total assets in % (IlliquidAssets-

Ratiob,t−1)
• Share of a bank’s foreign assets relative to total assets in %

(InternationalActivityb,t−1)
• Share of a bank’s net intragroup funding, i.e., liabilities of the

bank vis-à-vis its branches abroad minus the corresponding
assets; this difference is scaled by total assets and reported in
% (NetIntragroupFundingb,t−1)

• Share of core deposits over total assets in % (Deposit-
Ratiob,t−1)

2.2 Data on Prudential Instruments

For the measures of regulatory changes, we rely on the IBRN Pru-
dential Instruments Database described in Cerutti et al. (2017). Reg-
ulatory changes associated with a tightening of regulation are coded
as 1 in the database, whereas a loosening of regulation is associ-
ated with –1. However, for the case of reserve requirements and
the sector-specific capital buffers, the numbers can take on absolute
values larger than 1 to capture the intensity of the change. We con-
sider seven instruments for the analysis: capital requirements, sector-
specific capital buffers, loan-to-value ratios, reserve requirements
(both for foreign- and local-currency deposits), interbank exposure
limits, and concentration ratios. An aggregate index (PruC) that
sums the changes across all seven instruments is also included. We
use the following definitions to measure the impact of regulatory
changes:

• DestP j,t−l (where l = 0, 1, 2): Destination-country regulation
(destination = foreign country receiving a loan) with 0, 1, and
2 lags

• HomeP t−l (where l = 0, 1, 2): Home-country regulation (home
= France) with 0, 1, and 2 lags
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Table 1 shows that the number of changes of prudential instru-
ments is rather small given the large number of observations.

2.3 Stylized Facts

The French banking sector is made up of a small number of bank-
ing groups, of which most are characterized as universal banks. This
concentration is illustrated in the French credit registry: 85 per-
cent of the credit exposure to the real economy in France is carried
out by nine banking groups in 2006:Q4. Four among those groups
have important international activities, leading the Financial Stabil-
ity Board to classify them as global systematically important banks
after the 2008 crisis.13 On the contrary, activities by foreign banking
groups in the domestic French market are rather limited.

2.3.1 Foreign Lending by French Banks

Figure 1 describes the sum of outstanding cross-border loans for
the banks that we retain in our sample. Compared with the over-
all cross-border loans by banks resident in France (depicted by the
official data series in the BIS international banking statistics), our
restricted sample closely follows the dynamics of the total amount,
though it only represents about half of the outstanding amounts.
The series show a strong upward trend, especially from 2004 to
2007, before stagnating due to the Lehman shock in 2008 and the
European sovereign debt crisis.

Figure 2 depicts the growth rates of French banks’ domestic and
cross-border lending over the time period in question. Whereas cross-
border lending growth fluctuates to a substantial amount, domes-
tic lending growth is more stable, displaying growth rates that are
smaller in absolute terms. In figure 2, we also compare these growth
rates with the one of lending by foreign branches—data for which we
do not have the disaggregation by destination country and which can
therefore only be used for comparison purposes. Figure 2 shows that
lending growth by branches abroad is also very volatile, thus con-
firming that foreign lending is inherently more volatile than domestic

13Financial Stability Board (2014): “2014 Update of List of Global Sys-
temically Important Banks (G-SIBs).” Available at http://www.fsb.org/wp-
content/uploads/r 141106b.pdf.
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Figure 1. Sum of Cross-Border Loans

Notes: The figure depicts the sum of outstanding amounts of cross-border loans
by banks resident in France over 2000:Q1–2013:Q2. The straight line represents
the overall sum, whereas the dashed line represents the sum computed from the
banks that are retained in the sample.

Figure 2. Growth Rates of Domestic and Foreign Loans

B. Loans to Non-financial Sector A. Loans to All Sectors 

Notes: The figure depicts the growth rate of the sum of outstanding amounts of
loans for a subsample of banks (those present over the entire sample 2000:Q1–
2013:Q2). Domestic loans denote loans to French residents, whereas cross-border
loans are extended to non-residents. Loans by branches abroad are extended by
the branches of the same subsample of banks.

lending. Panel B of figure 2 shows that this is especially the case for
lending to the non-financial sector, thus pointing to the resilience of
the French domestic retail market.

Much of French banks’ foreign lending is done through local lend-
ing by their affiliates abroad. Using consolidated data for six major
French banking groups over the period 2006:Q4–2013:Q2, one can
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Table 2. Sum of Foreign Lending of Six Major French
Banking Groups (consolidated data), Mean over

2006:Q4–2013:Q2, in EUR bn

Variable Mean Min. Max.

Foreign Lending 1,356.74 937.41 1,535.05
Cross-Border Lending 607.98 515.26 673.17

Lending to Financial Sector 276.54 150.94 419.16
Lending to Non-financial Sector 286.24 149.72 370.41

Lending by Affiliates Abroad 748.76 422.15 956.60
Lending to Financial Sector 121.36 34.98 201.36
Lending to Non-financial Sector 543.76 271.19 733.78

Notes: This table lists the sum of outstanding amounts of different types of loans
averaged over the period 2006:Q4–2013:Q2. Data are reported at the consolidated
level of six major banking groups and thus exclude intragroup flows. Foreign lending
is the sum of cross-border lending as well as local lending by affiliates abroad. The
financial and non-financial sector both exclude public entities.

see in table 2 that affiliates abroad mainly engage in lending to the
non-financial sector.14 At the locational level, we only have access
to cross-border loans. Figure 3 splits the sum of cross-border loans
into different counterparties, notably loans to the private financial
(bank and non-bank) and non-financial sectors as well as the public
sector. In terms of magnitudes, loans to the private financial sector
(left scale of figure 3) make up the bulk of the stock of cross-border
loans. Within the category of lending to the financial sector, we are
specifically interested in the part stemming from lending to banks,
as these represent largely intragroup flows (“internal capital mar-
kets”). Table 3 shows that cross-border interbank loans are largely
composed of intragroup flows: for the year 2010,15 the sum of out-
standing amounts of intragroup loans for the banks in the sample
is on average EUR 328.11 billion and makes up about 55 percent
of overall cross-border loans to the bank sector. Out of these intra-
group positions, only 28 percent are vis-à-vis subsidiaries, whereas

14Discrepancies between the numbers in tables 2 and 3 mainly stem from the
fact that consolidated data do not include intragroup positions.

15Unfortunately, we only have access to these data for 2010, which is why
table 3 is restricted to this time period.
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Figure 3. Sum of Cross-Border Loans, by Counterparty

Notes: The figure depicts the sum of outstanding amounts of cross-border loans
by the banks in the sample over the period 2000:Q1–2013:Q2. The counterparties
denote the sectors that receive the loans.

Table 3. Sum of Cross-Border Interbank Positions,
Mean over 2010:Q1–2010:Q4

EUR
Variable Billions

Interbank Loans to Subsidiaries 91.17
Interbank Loans to Branches 236.94
Interbank Loans to Financial Sector Outside of Group 268.03
Interbank Borrowing from Subsidiaries 78.18
Interbank Borrowing from Branches 319.06
Interbank Borrowing from Financial Sector 339.83

Outside of Group

Notes: The table lists the sum of outstanding amounts of cross-border interbank
lending and borrowing averaged over the period 2010:Q1–2010:Q4. Data are reported
at the locational level.

the remaining 72 percent are vis-à-vis branches. The importance of
intragroup flows within the category of cross-border flows to the
financial sector is important for the interpretation of the regression
results. As will be explained later in more detail, intragroup flows
represent one potential transmission channel, and we will test its
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Figure 4. Log Difference of Cross-Border Loans
(means across banks)

Notes: The figure depicts the mean of the dependent variables (in percentages)
across the banks in the sample over the period 2000:Q1–2013:Q2.

importance by running regressions for the subsample of lending to
the financial sector only.

Figure 4 traces the mean of the dependent variable, the differ-
ence of the log of loans. Cross-border lending growth to the non-
financial sector closely follows the pattern of overall cross-border
lending growth, whereas cross-border lending growth to the finan-
cial sector fluctuates to a larger extent. Though highly volatile, the
growth rates are clearly positive in 2005–07 before slumping into neg-
ative territory from 2008 onward. While regulatory changes could be
one of the factors behind these negative growth rates, the financial
crisis, the turmoil in interbank and wholesale funding markets, and
large changes in monetary policy have certainly also contributed to
the adjustments in foreign lending.

French banks’ cross-border loans are mainly directed at euro-area
countries and the United Kingdom, followed by the United States
and Asian countries (figure 5). With regards to the United King-
dom, this predominant position is mainly driven by flows to the
financial sector, reflecting the importance of the London interbank
market. The large exposure of French banks toward industrialized
countries implies that there is very little time variation of the regula-
tory changes in the countries that French banks are mainly exposed
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Figure 5. Sum of Cross-Border Loans, Different Regions

Notes: The figure depicts the sum of outstanding amounts of cross-border loans
by the banks in the sample for different regions of residence of the counterparty.

to: These countries did not implement a large number of regulatory
changes (in comparison with emerging market economies) and often
implement regulatory changes simultaneously (due to Basel II–III
or in the case of reserve requirements due to the common mon-
etary policy in the Eurosystem). In addition, these countries have
been affected the most by financial market distress during the recent
financial crisis.

2.3.2 Balance Sheet Characteristics

Summary statistics in table 4 describe the balance sheet features.
Real total assets continuously grew since 2002 before abating in
2008. The tier 1 capital ratio equals 6 percent on average. The illiquid
assets ratio rises from a mean of around 87 percent to 93 percent
in 2009 when this trend stalled, possibly due to increased liquid-
ity holdings during the European sovereign debt crisis. The variable
capturing banks’ international activities fluctuates around 24 per-
cent before decreasing steadily from 2010 onward. Once again, this
might be driven by the retrenchment from foreign markets and, in
particular, from periphery euro-area countries. Net intragroup fund-
ing, which was positive at the beginning of the sample, steadily
declined over 2000–13 to values as low as –5 percent, suggesting that



Vol. 13 No. S1 Lessons from France 177

Table 4. Summary Statistics

Variable Mean Median SD

Dependent Variables:
Δ Cross-Border Loans 0.16 −0.19 30.69
Δ Cross-Border Non-financial Loans 0.19 −0.44 27.32
Δ Cross-Border Financial Loans −0.66 0.00 36.92

Independent Variables:
Log Total Assets 16.97 16.79 1.76
Tier 1 Ratio 6.02 5.10 6.52
Illiquid Assets Ratio 90.14 98.81 16.70
International Activity 23.25 11.48 23.32
Net Intragroup Funding −0.75 0.00 7.87
Deposit Ratio 32.96 30.09 26.97

Notes: This table provides summary statistics for bank balance sheet and lend-
ing data. Data are observed quarterly from 2000:Q1 to 2013:Q2. Banking data
are reported at the locational level, i.e., the level of the individual bank. Only
banks resident in France and of French nationality are included in the sample.
The Net Intragroup Funding variable measures the difference of borrowing minus
lending from branches abroad and is scaled by total assets. All are expressed in
percentages.

French banks supported their affiliates abroad during the financial
troubles of 2007–09 as well as during the European sovereign debt
crisis. The mean core deposits ratio fluctuates around 31 percent
before increasing steadily from 2010:Q3 to over 40 percent in 2013,
reflecting banks’ desire as well as regulatory pressure to rely on more
stable sources of funding.

2.3.3 Prudential Instruments

We use locational data and thus only include cross-border loans
(loans granted by French banks resident in France to non-residents)
in our measure of foreign loans. In comparison with the other type
of foreign lending, namely local lending by French banks’ affiliates
abroad, this has one advantage, as we can be sure that the regulatory
change in a respective destination country is not directly targeted at
French banks resident in France (while their affiliates abroad might
be subject to regulation in the host country).
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The effect of a regulatory change in a given destination country
on cross-border lending growth by French banks might be driven by
several channels. Let us assume a regulatory tightening that is asso-
ciated with a reduction in lending. On the one hand, French banks’
affiliates in the respective destination country could be subject to
the regulation, thus reducing their lending and potentially requir-
ing less funding from the head office in France. This is the case for
French subsidiaries abroad, but potentially also their branches in
the case where the prudential regulation is targeted at the borrow-
ers, as could be the case for loan-to-value limits. On the other hand,
the reduction in lending by domestic and foreign banks resident in
the destination country implementing the regulatory change could
lead to increased cross-border lending by French banks, as these are
substituting for the reduction in lending by locally regulated banks.
They can do so either by increasing their direct cross-border lending
or by using their branches abroad that are presumably not subject
to the regulatory tightening in question. We therefore test all regres-
sions in terms of overall lending growth as well as growth of lending
to the non-financial sector (direct adjustment) and financial sector
(adjustment via branch network) to test these different channels of
adjustment.

As a first—preliminary and unconditional—look at the data, we
track the evolution of foreign loans around a regulatory tightening
in figure 6. Loans are normalized to 1 on the date of the regula-
tory tightening, and the graphs show the median evolution of loans
around the tightening. The graphs show that prior to a regulatory
tightening, stocks fluctuate around their normalized value of 1 and
pick up afterward for the case of capital requirements, sector-specific
capital buffers, and reserve requirements (both for local and foreign
currency). An opposite trend can be seen with regards to the loan-
to-value ratio, interbank exposure limits, and concentration ratios:
a decrease in lending can be observed following the implementa-
tion of a regulatory tightening. In the following analysis, we will
show that this preliminary assessment holds—in terms of statistical
significance—for reserve requirements in local and foreign currency
as well as interbank exposure limits.



Vol. 13 No. S1 Lessons from France 179

Figure 6. Median Time-Series Behavior around
Regulatory Changes (tightening)

A. Prudential Index 

C. Sector-Specific Capital Buffer

E. Reserve Requirements: Foreign 

G. Interbank Exposure Limits

B. Capital Requirements

D. Loan-to-Value Ratio 

F. Reserve Requirements: Local

H. Concentration Ratios

Notes: The figure depicts the median of the time-series behavior around a regu-
latory tightening event which happens at 0. Before taking the median, the series
have been normalized to 1 at the time of the regulatory tightening.
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3. Empirical Method and Regression Results

3.1 Baseline Analysis of Outward Transmission of
Prudential Policies

The analysis explores the effect of regulatory changes on banks’ lend-
ing growth, following the approach described in Buch and Goldberg
(2017).

Specification 1. Outward transmission of destination-country pol-
icy (see table 5).

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)

+ α4Xb,t−1 + α5Zj,t + fb + fj + ft + εb,j,t,

where DestP denotes the prudential policy of the destination coun-
try where the loan goes to. The regressions include bank, country,
and time fixed effects. In this first specification, we test the effect
of contemporaneous and lagged regulatory changes on cross-border
lending growth, controlling both for bank balance sheet character-
istics Xb,t−1 and destination-country demand factors Zj,t (financial
and business cycle). Table 5 describes these results. One first notes
the highly significant and positive coefficient of the financial and
business cycle indicators, thus suggesting that demand factors played
a significant role in the adjustment process. With regards to the bal-
ance sheet variables, the regression results in table 5 show that a low
tier 1 capital ratio and a high dependence on net intragroup funding
are associated with higher cross-border lending growth. The latter
suggests that banks relying to a large extent on affiliate funding are
the ones increasing lending growth the most via cross-border activi-
ties. This could on the one hand be related to large banks’ affiliates
obtaining cheap wholesale funding abroad which is then invested
cross-border by the head office in France (i.e., the “global banking
glut” story; see Shin 2012). On the other hand, those banks that sup-
ported their foreign affiliates to a large extent were thus constrained
in their ability to increase cross-border lending growth.

Our variable of interest is the regulatory change in the destina-
tion country. At the bottom of table 5, we summarize the effect of
destination-country regulation by summing the coefficients α1, α2,
and α3 and evaluating their joint significance with an F-test. In
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response to a tightening of interbank exposure limits (column 7),
French banks’ cross-border lending growth slows down or contracts.
On the contrary, a tightening of reserve requirements (columns 5
and 6) in the destination country leads to an increase of cross-border
lending growth by French banks. As already alluded to above, these
differences in reaction can be attributed to the ability of French
banks to substitute for the presumed contraction in lending by the
banks resident in the destination country that are subject to the reg-
ulatory tightening: Whereas tightened reserve requirements affect
the banks regulated in the destination country, French banks are
able to maintain cross-border lending growth, as they are not con-
cerned by this destination-country policy. In the case of interbank
exposure limits, however, French banks’ counterparties are directly
affected and, as a consequence, French banks are affected as well,
thus explaining the negative effect on cross-border lending growth.

In terms of economic magnitudes, these effects are relatively
small. A regulatory tightening of reserve requirements has a posi-
tive cumulative effect (sum of α1, α2, and α3) on cross-border lending
growth, increasing it by 2.3 percent. Given the extremely large stan-
dard deviation of the dependent variable (30.69 percent), this effect
can be categorized as quantitatively small. The cumulative reduc-
tion due to interbank exposure limits is also rather small, amounting
to –7.1 percent.

In the following specification, we want to investigate the role of
balance sheet variables in characterizing banks’ ability to maintain
or expand cross-border lending growth in response to a regulatory
tightening in the destination country. We therefore include inter-
action effects between regulatory changes and the aforementioned
balance sheet characteristics.

Specification 2. Outward transmission of destination-country pol-
icy: the role of balance sheet characteristics (see table 6).

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)

+ α4Xb,t−1 + α5Zj,t + (β1DestPj,tXb,t−1

+ β2DestPj,t−1Xb,t−1 + β3DestPj,t−2Xb,t−1)

+ fb + fj + ft + εb,j,t
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The interaction terms show how banks with different balance sheet
characteristics adjust their lending growth in response to regula-
tory changes. Thus, as in specification 1, we measure the impact
of regulatory changes abroad on cross-border lending growth by
French banks, but differentiate between the impact when balance
sheet characteristics are zero and the one provoked via balance sheet
characteristics.

Table 6 reports the results for this regression. Throughout all
regressions, the cycle variables are positively and significantly asso-
ciated with higher foreign lending growth as in table 5. With regards
to the regulatory variables, we concentrate on the sum of α1, α2, and
α3 (F-statistic at the bottom of table 6), which measures the effect
of regulatory changes if all balance sheet variables were equal to
zero, as well as the sum of β1, β2, and β3 presented in the bottom
half of table 6. With respect to reserve requirements (columns 5 and
6), table 6 shows that there is no statistically significant differential
impact of a tightening in reserve requirements when differentiating
between its direct impact (sum of α1, α2, and α3) and its impact
via balance sheet variables (sum of β1, β2, and β3).

However, the overall negative impact of regulatory tightening
of capital requirements (column 2) and interbank exposure limits
(column 7) can be decomposed into a positive direct effect (sum
of α1, α2, and α3) and a negative effect (sum of β1, β2, and β3).
The latter is brought about by large bank size and a high illiquid
assets ratio in the case of capital requirements and a high illiquid
assets ratio and a high dependence on net intragroup funding in the
case of interbank exposure limits. Banks with a high illiquid assets
ratio might therefore not be able to mobilize the funds necessary
to increase cross-border lending growth. Overall, the findings sug-
gest that, on average, balance sheet constraints can limit French
banks’ ability to substitute for the presumed contraction of lending
by the banks subject to regulatory tightening. In terms of economic
magnitudes, we note that the cumulative direct effect of regulatory
tightening (assuming balance sheet variables are zero) is not only
positive for capital requirements and interbank exposure limits but
also one order of magnitude larger (in absolute terms).

Our results are robust to the following modifications of the base-
line specifications. We include parent-bank controls (in this case,
the sample runs only from 2000:Q4 to 2013:Q2). We also restrict the
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bank sample to only comprise banks which have a very large presence
abroad and are present in the sample with at least 1,000 observa-
tions. Another robustness check that we perform is the restriction of
the country sample to include only those destination countries that
actually changed one of the instruments over the time period in ques-
tion. The use of exchange-rate-adjusted stocks for the calculation of
cross-border loan growth rates16 does not alter the results.

We also include all prudential instruments simultaneously
(excluding the aggregate PruC measure) for the case of specifica-
tion 1. Only the sums of α1 + α2 + α3 for foreign-currency reserve
requirements and interbank exposure limits are statistically signif-
icant and show the same sign as in table 5. Since specification 2
concentrates on the importance of balance sheet variables for the
adjustment to policy changes in destination countries (lower panel
of table 6), we also run this specification including country-time fixed
effects as well as a saturated model including country-time, bank-
time, and bank-country fixed effects. Whereas most of the signifi-
cant results carry over to the setup with country-time fixed effects,
only the respective interactions of interbank exposure limits with the
illiquid assets ratio and net intragroup funding remain significant in
the case of the highly saturated model.

3.2 Exploration of Loan Growth to the Non-financial and
Financial Sectors

In this section, we explore the channels of the adjustments demon-
strated in table 5. In particular, we want to test whether results
differ when considering different counterparties: lending to the non-
financial sector will automatically exclude intragroup flows, whereas
lending to the financial sector is presumably driven to a large extent
by intragroup flows, notably to branches: as described in section 2.3,
much of interbank lending is done with regards to branches and less
so to subsidiaries abroad (see table 3).

16We follow the BIS methodology and calculate stocks in original currency by
using average-of-period exchange rates and then calculate exchange-rate-adjusted
flows using end-of-period exchange rates. These flows are then used to construct
exchange-rate-adjusted stocks.
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The results for specification 1 are displayed in table 7, panel A
(non-financial sector) and panel B (financial sector).17 The aggre-
gate results in table 5 seem to be driven mainly by lending to the
non-financial sector: the sum of α1, α2, and α3 is statistically sig-
nificant and positive for both types of reserve requirements as well
as negative for interbank exposure limits. However, we also note the
significant and positive cumulative effect of foreign-currency reserve
requirements for lending to the financial sector. In this case, the eco-
nomic magnitudes are even double the size of the one for lending to
the non-financial sector (0.36 versus 0.18).

We thus do not find convincing evidence that French banks
increase their lending growth to branches abroad because these are
not regulated by the supervisory authority in the host country (the
destination country). Instead of these branches substituting for the
decrease in lending growth by the locally regulated banks, French
banks rather lend directly cross-border (to the non-financial sector),
thus potentially substituting for a presumed reduction in lending by
locally regulated banks. Interestingly, we also note the high signif-
icance of the financial cycle in the destination country for lending
growth to the financial sector, whereas it is the business cycle that
shows a high significance for lending growth to the non-financial
sector.

3.3 Exploration of External Adjustment in Response to
French Regulation

As pointed out in the introduction, the main regulatory instru-
ments used during the time period in question were capital require-
ments and concentration limits on large exposures. These regula-
tory changes motivate the choice of instruments for the analysis of
outward transmission of French regulation. We also include reserve
requirements for local-currency deposits, but keep in mind that this
is primarily a monetary policy tool in the euro area.

In particular, we estimate the following specification to measure
the adjustment of external lending growth to regulatory changes in
France:

17We note that the number of observations drops considerably when restricting
cross-border loans to financial counterparties.
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Specification 3. Outward transmission of French policy (see
table 8).

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)

+ α4Xb,t−1 + α5Zj,t + (β1HomePtXb,t−1

+ β2HomePt−1Xb,t−1 + β3HomePt−2Xb,t−1)

+ fj + fb + ft + εb,j,t,

where all variables are defined as above and HomeP t denotes changes
in French regulation.

Table 8 shows the impact of French regulatory changes on the
growth of cross-border credit by French banks. As time fixed effects
are set in the regressions, we measure only the differential impact
of regulatory changes through banks’ balance sheet characteristics.
With regards to the aggregate prudential index (column 1), French
banks with a high tier 1 ratio are the ones that are more constrained
in their ability to maintain cross-border lending growth. Most likely,
this effect is driven by the variation in French regulation on capital
requirements (column 2).

Overall, we find that the adjustment of cross-border lending
growth to French regulation due to balance sheet characteristics
is economically small: In the case of a regulatory tightening, a
bank with a one-standard-deviation higher capital ratio decreases its
growth of cross-border loans by 0.34 percent (= 0.052 × 6.52 per-
cent). The same goes for the effect on intragroup borrowing: a bank
that is characterized by a one-standard-deviation higher reliance on
intragroup funding (7.87 percent) will decrease cross-border lend-
ing growth by 0.07 percent. A high core deposits ratio is associated
with a better ability to extend loans abroad in response to a tight-
ening of capital requirements in France, but once again economic
magnitudes are small: a one-standard-deviation higher dependence
on core deposit funding (26.97 percent) increases lending growth by
0.22 percent.

We note that the economic magnitudes for the significant vari-
ables in column 2 of table 8 are nevertheless higher than in the case of
destination-country capital requirements (column 2 of table 6). This
can be related to the fact that French capital regulation specifically
targets French banks’ balance sheets and these constraints thus have
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Table 8. Outward Transmission of French Policy

Reserve
Capital Require- Concen-

Prudential Require- ments: tration
IndexC ments Local Ratios

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

Destination-Country Regulation 0.006 0.007 0.009∗ 0.021
DestPt (0.005) (0.016) (0.005) (0.017)

Destination-Country Regulation 0.002 −0.034∗∗ −0.003 0.022
DestPt−1 (0.005) (0.013) (0.004) (0.015)

Destination-Country Regulation −0.001 −0.021 0.011∗∗ −0.001
DestPt−2 (0.005) (0.018) (0.005) (0.020)

Log Total Assetst−1 −0.007 0.009 −0.011 −0.009
(0.013) (0.013) (0.012) (0.012)

Tier 1 Ratiot−1 −0.002∗∗ −0.002∗∗ −0.002∗∗ −0.002∗∗

(0.001) (0.001) (0.001) (0.001)
Illiquid Assets Ratiot−1 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000)
International Activityt−1 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000)
Net Intragroup Fundingt−1 0.003∗∗∗ 0.002∗∗∗ 0.002∗∗∗ 0.002∗∗∗

(0.000) (0.000) (0.000) (0.000)
Core Deposits Ratiot−1 −0.001 −0.001 −0.001∗ −0.001

(0.000) (0.000) (0.000) (0.000)
BIS Financial Cycle 0.046∗∗∗ 0.047∗∗∗ 0.046∗∗∗ 0.047∗∗∗

(Destination Country) (0.016) (0.016) (0.017) (0.016)
BIS Business Cycle 0.552∗∗∗ 0.562∗∗∗ 0.566∗∗∗ 0.555∗∗∗

(Destination Country) (0.112) (0.112) (0.114) (0.112)

Log Total Assets*HomeP 0.004 −0.013 0.022 0.004
[0.597] [0.457] [0.201] [0.612]

Tier 1 Ratio*HomeP −0.006∗ −0.052∗∗ 0.014 −0.004
[0.055] [0.013] [0.353] [0.239]

Illiquid Assets Ratio*HomeP 0.000 −0.004 0.003 0.000
[0.982] [0.128] [0.210] [0.858]

International Activity*HomeP −0.001 −0.002 0.000 −0.001
[0.119] [0.442] [0.871] [0.176]

Net Intragroup Funding*HomeP −0.001 −0.009∗ 0.001 0.001
[0.699] [0.069] [0.841] [0.770]

Core Deposits Ratio*HomeP 0.001 0.008∗∗∗ −0.003∗ 0.000
[0.297] [0.000] [0.084] [0.655]

Observations 27,414 27,414 27,414 27,414
R2 0.02 0.02 0.02 0.02
Adjusted R2 0.02 0.02 0.02 0.02
No. of Destination Countries 53 53 53 53
No. of Banks 42 42 42 42
Sum of α1 + α2 + α3 0.007 −0.048 0.017∗∗ 0.042
p(F-test) [0.337] [0.127] [0.028] [0.0233]

Notes: This table reports the effects of changes in destination-country regulation and bank char-
acteristics on log changes in cross-border loans by destination country. Data are collected at the
locational level. The data are quarterly from 2000:Q1 to 2013:Q2. DestP refers to the changes in
regulation in the destination country of the loan. For HomeP (French regulation) and its interac-
tion effects, the reported coefficient is the sum of the contemporaneous term and two lags, with
the corresponding p-values for significance in squared brackets. For more details on the variables,
see table 9 in the appendix. Each column gives the result for the regulatory measure specified
in the column headline. All specifications include bank, country, and time fixed effects. Standard
errors (in parentheses) are clustered at the country level. ***, **, and * indicate significance at
the 1 percent, 5 percent, and 10 percent level, respectively.
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a larger impact on the outward adjustment of foreign lending growth
than in the case of destination-country policy which is not directed
at French banks.

4. Concluding Remarks

In this paper, we investigate the outward adjustment of French cross-
border lending growth to changes in regulatory policies in desti-
nation countries as well as in reaction to French domestic policy
changes.

We first note that we cannot rule out that the scarcity of reg-
ulatory changes, both in France and in countries to which French
banks are exposed, might drive some of the results. This problem is
further exacerbated by the fact that most regulatory changes were
implemented during times of financial turmoil.

This caveat notwithstanding, we find that French banks some-
times expand their cross-border loans in response to a regulatory
tightening abroad, thus suggesting that international banking might
be contributing to regulatory leakages. This is especially the case
for the tightening of reserve requirements. For the case of capital
requirements and interbank exposure limits, banks are only able to
increase cross-border lending growth if their balance sheet charac-
teristics allow them to do so. Differentiating between lending to the
financial and non-financial sector shows that the overall results are
driven by lending to the latter. Combining these results with the
stylized facts on French banks’ cross-border lending, we thus do not
find evidence that French banks use their branch network abroad to
substitute for the presumed contraction in lending by locally reg-
ulated banks; they rather do so directly using their cross-border
operations.

The findings also imply that balance sheet characteristics such
as the tier 1 capital ratio, dependence on intragroup funding, or the
core deposits ratio matter for the transmission of French domestic
regulation to foreign lending growth. This is coherent given the fact
that French domestic regulation specifically targets changes in the
balance sheet structure of French banks, whereas French banks that
are not subject to foreign regulation can adjust their cross-border
lending growth independently of their balance sheet constraints.
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Appendix

Table 9. Construction of Balance Sheet Variables

Variable Description

Log Total Assets Log(Total Assets, Deflated by GDP
Deflator)

Tier 1 Capital Ratio Capital without Subordinated Debt/Total
Assets

Illiquid Assets Ratio Total Assets – (Cash + Central Bank
Accounts + Assets from Repo
Transactions + Other Liquid Financial
Securities)/Total Assets

International Activity Assets vis-à-vis Non-residents/Total Assets
Net Intragroup Funding (Borrowing from Branches Abroad –

Lending to Branches Abroad)/Total
Assets

Core Deposits Ratio Deposits (without Term Deposits, nor
Special Savings Accounts like “Livret
A”/Total Assets
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1. Introduction

While prudential policies have been increasingly tightened by poli-
cymakers globally to contain systemic risk after the global financial
crisis (figure 1), their implementation may have unintended interna-
tional spillover effects. The issue of international spillovers of pru-
dential policies has drawn increasing attention from policymakers.
Hong Kong is an international financial center with a strong pres-
ence of foreign banks, implying that the Hong Kong banking sector
is not immune to the spillover effects arising in the home countries
of foreign affiliate banks in Hong Kong.

To broaden our understanding of this policy issue, this paper
focuses on the cross-border inward spillover effects of prudential poli-
cies from a host-country perspective. More specifically, we examine
how foreign banks’ affiliates (FBAs)1 in Hong Kong adjust their
lending in response to tighter prudential policies imposed in their
home countries.

The strong presence of FBAs in Hong Kong provides a nat-
ural and suitable experiment setting to study the issue of inward
spillover effects of prudential policies from the home countries of
foreign banks. At the end of 2014, there were 191 FBAs operating
in Hong Kong, accounting for 73 percent of total banking assets.2
Although these FBAs operate with different business functions, in
aggregate they account for 74 percent of total banking-sector loans.
Since these FBAs are subject to prudential policies imposed in their
home countries (HomeP), by studying how their change in lending
in Hong Kong is associated with changes in HomeP, we can iden-
tify the inward spillover effects of HomeP empirically. The large
number of foreign banks in Hong Kong is conducive to a reliable
statistical result. Meanwhile, the inward spillover of foreign pruden-
tial measures could also arise through domestic banks’ exposure of
their affiliates in foreign markets, which, in turn, affects their lend-
ing behavior in Hong Kong. However, the identification of spillover
effects for this specification is not feasible, as there are only a few
domestic banks in Hong Kong that have operations in many foreign
countries, and is therefore not examined in this study.

1This includes foreign bank branches and subsidiaries in Hong Kong.
2Of the total 191 FBAs in Hong Kong, 145 are foreign bank branches and 46

are foreign subsidiaries.
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Figure 1. Average Cumulative Prudential Index of
Advanced and Emerging Market Economies
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Source: Authors’ estimates based on IBRN Prudential Instruments Database
described by Cerutti et al. (2017).
Notes: The index reflects the average cumulative number of prudential pol-
icy actions by assigning a positive value for tightening and a negative value
for loosening. Policy instruments include general capital requirements, sector-
specific capital requirements, limits on interbank exposure, concentration ratio
limits, caps on loan-to-value ratios, and reserve requirements on local and foreign
currencies.

We conduct our empirical study using a confidential panel data
set reported by foreign banks to the Hong Kong Monetary Authority
(HKMA) from 2000:Q1 to 2014:Q4, with parent-bank data obtained
from Bankscope. Data on prudential policies are from the Interna-
tional Banking Research Network (IBRN) Prudential Instruments
Database (Cerutti et al. 2017). All empirical estimations are based
on the baseline analytical framework described in Buch and Gold-
berg (2017).

This study aims to answer two questions: First, do balance
sheet characteristics matter for the inward transmission of prudential
measures through FBAs’ operations in Hong Kong? This question is
particularly relevant to host-country policymakers, as international
banks generally have very different balance sheet structures due to
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their heterogeneous business models.3 Second, do banks respond dif-
ferently to alternative types of prudential measures and what is the
economic magnitude of their response? We answer the second ques-
tion by studying the directional changes of lending among FBAs in
Hong Kong in response to various types of prudential measures and
their aggregate impact on the banking sector’s lending.

For the first question, we identify a set of bank balance sheet
characteristics that could significantly affect the inward spillover
effects of four types of prudential policies considered in this paper.
We find that these bank balance sheet characteristics vary across
prudential measures but are strongly associated with the nature of
the prudential measure (i.e., capital or liquidity related) being stud-
ied. Specifically, we find that in response to tighter capital require-
ments in the home country, a bank with a higher tier 1 capital ratio
tends to sustain higher loan growth of its affiliates in Hong Kong
than that of other FBAs in Hong Kong. For tighter liquidity pru-
dential measures (e.g., higher reserve requirements), a bank’s core
deposit share and its reliance on net intragroup funding are found to
significantly affect the loan response of its affiliates in Hong Kong.
Overall, these findings may reflect the notion that the loan response
of FBAs in Hong Kong to tighter prudential measures in the home
country is crucially dependent on how the tighter requirements pro-
duce a binding constraint on the capital or liquidity ratios of its
banking organization.

For the second question, among the four types of prudential
measure considered, only the overall capital requirements are esti-
mated to have a clear pattern of spillover effects: most FBAs in
the sample are estimated to reduce their lending in Hong Kong in
response to tighter overall capital requirements in their respective
home country. Consistent with this finding, the size of the spillover
effects for the overall capital requirements is found to be larger than
the size of those associated with sector-specific prudential measures.
We attribute the latter finding to a significant portfolio rebalancing
effect of FBAs in Hong Kong.

3Recent studies on international banking have found empirical evidence to
support the idea that the balance sheet characteristics of global banks matter for
the international transmission of risk. See Cetorelli and Goldberg (2012a, 2012b)
and Buch and Goldberg (2014).
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The remainder of this paper is organized as follows. Section 2
provides a brief description of data and stylized facts for foreign
affiliates in Hong Kong. Section 3 discusses the empirical models
and results. Section 4 concludes.

2. Data and Stylized Facts for Foreign Affiliates
in Hong Kong

2.1 Bank-Level Data

We construct affiliate-level variables for foreign banks in Hong Kong
using regulatory data from the return of assets and liabilities and the
quarterly analysis of loans and advances and provisions submitted
to the HKMA. Parent-level variables are constructed using consoli-
dated data of the ultimate parent from Bankscope.4 Details of the
variables are shown in appendix 1 of Ho, Wong, and Tan (2016).

2.1.1 Dependent Variables5

This empirical study includes the quarterly change in log total loans
(ΔLoansb,j,t) in the baseline estimation. In addition, changes in log
mortgage loans (ΔMortgageb,j,t), corporate loans (ΔCorpb,j,t), and
consumer loans6 (ΔConsumerb,j,t) are analyzed to complement our
investigation on whether foreign banks have an incentive to rebal-
ance their loan portfolios in response to a tightening in prudential
measures.

2.1.2 Balance Sheet Characteristics

We follow Cornett et al. (2011) in assuming that the ex ante balance
sheet condition of a bank matters for the transmission of regulatory
spillover effects. The ex ante balance sheet condition of a banking

4Since quarterly data are only available in recent years for most of our sample,
missing quarterly data in the early part of the estimation period are obtained by
linearly interpolating the annual data.

5All dependent variables considered are winsorized at the 1st and 99th per-
centiles. Apart from winsorizing the dependent variables, a robustness check has
been conducted by excluding the log changes of loans exceeding 100 percent and
–100 percent; the results remain broadly unchanged.

6This is defined as household loans excluding mortgage loans.
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organization is proxied by three parent-level variables: the fraction of
the parent bank’s assets that are illiquid at the beginning of period
(IlliquidAssetsRatiob,j,t−1), the fraction of the parent bank’s bal-
ance sheet financed with core deposits (CoreDepositsb,j,t−1), and
the parent bank’s regulatory tier 1 capital ratio (Tier1Ratiob,j,t−1).
All specifications include the log of real total assets of the parent
bank as a control variable (LogRealAssetsb,j,t−1). In addition, we
also include a ratio of NetDueTo to liabilities (NetDueTob,j,t−1) in
the regression equation, where NetDueTo is defined as “due to over-
seas offices” (i.e., liabilities of foreign affiliates in Hong Kong) minus
“due from overseas offices” (i.e., assets of foreign affiliates in Hong
Kong), to capture an FBA’s net intragroup funding. By definition,
a positive (negative) NetDueTo for an FBA in Hong Kong means
the FBA is a net borrower from (lender to) the rest of its banking
group. An FBA with a large positive NetDueTo suggests that the
FBA is more reliant on its parent bank’s funding.

2.2 Data on Prudential Instruments

Regarding data on prudential instruments (HomePj,t), this study
considers four types of policy instruments, which differ in scope
of application and policy objectives. The first two are related
to a bank’s capital adequacy: the overall capital requirements
(CapitalRegj,t) and sector-specific capital buffers (SSCBj,t), with
the latter generally imposed on loans to the real estate sector. These
two measures are usually applied on a consolidated basis at the
parent-bank level. The loan-to-value ratio cap for mortgage loans
(LTV Capj,t), which is conventionally applied in a geographically
confined area (e.g. mortgage loans in the home country), is also
considered in this study. In addition, reserve requirements on local-
currency deposits (RRLocalj,t), a measure affecting banks’ liquidity
is included in the analysis.7 The variable HomePj,t considered in
the study is defined in the following fashion: 1 if country j tightens

7Sector-specific capital buffers for consumer and other loans, the reserve
requirements on foreign-currency deposits, interbank exposure limits, and con-
centration limits are excluded in estimation, as there is too little variation in
these instruments in our sample (see table 2).
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a particular measure at time t, −1 if a country loosens the measure,
and 0 otherwise.8

Furthermore, a prudential index (Prucj,t), which measures the
aggregate prudential policy stance in the home country, is included
in the estimation. The index is defined as being equal to 1 if the sum
of all instrument indexes is greater than or equal to 1 at time t, −1
if that same sum is less than or equal to –1, and 0 otherwise.

The estimation sample includes seventy foreign banks in Hong
Kong, covering the period 2000:Q1–2014:Q4. These banks are
selected using the following criteria: We first include all licensed
banks with their parent bank’s home country not equal to Hong
Kong (i.e., the estimation sample includes both foreign bank
branches and subsidiaries). We then exclude banks that are no longer
active at the end of 2014 and have less than seven years of oper-
ation.9 Banks that have experienced mergers and acquisitions or
changes in their home country or no lending operation during the
sample period are also excluded. The estimation sample of banks
accounts for about 79 percent of the total assets of all foreign banks
in Hong Kong at the end of 2014.

2.3 Stylized Facts

The summary statistics for major variables in our estimations are
shown in table 1. There is a significant variation in the balance
sheet structure among FBAs’ parent banks, as reflected in a rel-
atively large standard deviation for the tier 1 ratio, illiquid assets
ratio, and core deposits ratio. This feature is consistent with the fact
that international banks generally have very different balance sheet
structures due to their diverse range of business functions. Similarly,
the business functions of FBAs also exhibit a large degree of het-
erogeneity, as indicated by a large standard deviation for NetDueTo
(i.e., 32 percent). The large standard deviation indicates that some
FBAs in Hong Kong are highly reliant on net intragroup funding,

8For reserve requirements, changes in a given period t could take a value of
greater (lower) than 1 (–1) to account for the intensity of the change in the
instrument that the index captures.

9Thus, the selected FBAs have lending operations that cover at least half of
the estimation period.
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while some FBAs would instead act as net lenders to their banking
organization.

Table 2 presents summary statistics on changes in the regulation
in the home countries of the FBAs in our sample. The home countries
of FBAs in our sample include twenty-one countries,10 of which six
are emerging Asian economies and the rest are advanced economies.
In general, the set of prudential instruments being implemented in
each country tends to vary, and largely depends on country-specific
conditions. Specifically, among the prudential measures being con-
sidered, overall capital requirements are the most widely adopted
instruments, with all countries having tightened the requirements
at least once over the estimation period. On the other hand, inter-
bank exposure limits and concentration limits are the least-adopted
instruments, with only a few countries implementing these types of
instrument in our sample.

3. Empirical Method and Regression Results

3.1 Baseline Analysis of Inward Transmission of
Prudential Policies via Foreign Affiliates

This section draws mainly on the framework developed by Buch and
Goldberg (2017) to examine the inward spillover effects of pruden-
tial policies implemented abroad on Hong Kong via foreign bank
affiliates. The empirical model is specified as follows11:

ΔYb,j,t = α0(α1HomePj,t + α2HomePj,t−1 + α3HomePj,t−2)

+ α4Xb,j,t−1 + α5Zj,t

+ (β1HomePj,t + β2HomePj,t−1 + β3HomePj,t−2)

· Xb,j,t−1 + fb + ft + εb,j,t, (1)

10These include Australia, Austria, Belgium, Canada, China, France, Ger-
many, Indonesia, India, Italy, Japan, Malaysia, the Netherlands, Singapore, South
Korea, Spain, Sweden, Switzerland, Thailand, the United Kingdom, and the
United States.

11The empirical model, without the interaction term between changes in the
home-country prudential measures and bank-level variables, is also estimated and
results are reported in appendix 2 of Ho, Wong, and Tan (2016).
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where ΔYb,j,t is the log change in total lending of the foreign bank
b in Hong Kong whose parent bank is headquartered in country j
at time t (ΔLoansb,j,t). Xb,j,t−1 is a vector of bank-level variables
{IlliquidAssetsRatiob,j,t−1, CoreDepositsb,j,t−1, T ier1Ratiob,j,t−1,
LogRealAssetsb,j,t−1, NetDueTob,j,t−1}, which captures the degree
to which a foreign bank b is exposed to changes in regulation in
the home country j through ex ante balance sheet composition and
market access, while NetDueTob,j,t−1 captures the FBA’s depen-
dence on net intragroup funding. Zj,t represents the business and
financial cycle variables for country j, as compiled by the Bank for
International Settlements (BIS).12 The business cycle is defined as
the output gap measured as a percentage of potential output, which
is estimated by a Hodrick-Prescott filter on log real GDP, while
the financial cycle is measured by the credit-to-GDP ratio gap. The
prudential policy changes are captured by the variable HomeP.

The baseline model includes bank and time fixed effects, fb and
ft respectively, with the latter capturing changes in loan demand
conditions and host-country prudential measures that are common
across banks in Hong Kong.13 Since the regression model includes
fb and ft, the estimated β(= β1 + β2 + β3) reflects the importance
of cross-sectional differences in balance sheet characteristics on the
response of ΔYb,j,t to changes in HomeP.

Table 3 reports the estimation result for equation (1) by types of
prudential policy instruments. For brevity, the reported coefficients
on the interaction terms (i.e., Xb,j,t−1 * HomeP) are the sum of the
contemporaneous term and two lags (i.e., β = β1 + β2 + β3). The
interaction terms show how banks with different balance sheet char-
acteristics adjust their FBA total lending in Hong Kong in response
to regulatory changes imposed in the home country.

12For details on business cycle variables, see Drehmann, Borio, and Tsatsaronis
(2011). For financial cycle variables, see BIS (2014).

13While the time-effect dummies capture the economy-wide loan demand that
is common across banks in Hong Kong, these dummies may not fully absorb
the country-specific component of the loan demand. Specifically, to the extent
that the FBA’s borrowers in Hong Kong have some ties to the home country of
the foreign banks, it is possible that the country-specific component of the loan
demand may be related to home-country regulatory changes. Therefore, busi-
ness and financial cycle variables of the home countries of the foreign banks are
included in the model to account for the country-specific component of the loan
demand.
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We focus on the bottom panel of table 3, where the estimation
results for the interaction terms between HomeP and the selected
balance sheet characteristics are presented. The estimation results
show that bank balance sheet characteristics do affect the inward
spillover effects of HomeP. Specifically, we find that in response to
tighter capital requirements (both for CapitalReq and SSCB), a bank
with a higher tier 1 ratio tends to sustain higher loan growth of its
affiliates in Hong Kong than that of other FBAs in Hong Kong
(see row Tier1Ratio*HomeP).14 This may reflect that tighter capi-
tal requirements may be less likely to produce a binding constraint
on well-capitalized banks, and therefore their affiliates can register
higher loan growth than the FBAs of less capitalized banks.

However, the significance of tier 1 ratio as a determinant of the
inward spillover effects does not carry over for liquidity-related meas-
ures (see columns 5 and 6). Instead, we find that the liability struc-
ture of banks matters more in determining cross-sectional differ-
ences in lending by FBAs in Hong Kong. For RRLocal, we find that
banks with a higher deposits ratio tend to reduce lending growth
of their FBAs in Hong Kong by more than their peers (see row
CoreDepositsRatio*HomeP in column 5). This probably reflects the
notion that tighter reserve requirements tend to reduce the lending
capacity more for banks with a higher deposits ratio.

The reliance on internal funding, as proxied by NetDueTo, is
another important factor in determining the extent of the inward
spillover effects for RRLocal (see row NetDueTo*HomeP for col-
umn 5). Specifically, FBAs that rely more on net intragroup fund-
ing (i.e., a high positive value of NetDueTo) are estimated to have
lower loan growth than their peers in Hong Kong in response to a
tighter RRLocal, suggesting that a bank’s internal capital market
is an important channel in transmitting inward spillover effects of
liquidity-related HomeP internationally.

Finally, for LTVCap (see column 4), our findings suggest that
both banks’ capital adequacy and liquidity are important factors

14To reveal whether differences in loan responses are driven by home-country
effects, we reestimate the baseline model and replace the bank fixed effects with
home-country fixed effects as a robustness check. The results are broadly in line
with those reported in table 3, suggesting that the significant differences in loan
response arising from cross-sectional differences in a bank’s capital adequacy posi-
tion are not driven by home-specific effects. The estimation results are presented
in appendix 3 of Ho, Wong, and Tan (2016).
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affecting inward spillover effects. This result shows that banks with
stronger balance sheet conditions (i.e., higher tier 1 ratio, lower illiq-
uid assets ratio, and higher core deposits ratio) tend to have higher
loan growth of affiliates in Hong Kong than their counterparts.

The above findings suggest that cross-sectional differences in the
balance sheet composition of banks influence the international trans-
mission of prudential policy.15 To reveal whether the findings in table
3 are robust to alternative specifications, we reestimate the baseline
model without bank fixed effects and find that the results are sim-
ilar (table 4).16 In table 4, the β coefficients capture absolute and
cross-sectional differences in balance sheet composition.

In the final part of the baseline analysis, we conduct a simple
exercise to assess the economic significance of differences in loan
responses arising from cross-sectional differences in balance sheet
characteristics based on the estimation results reported in table 3.
First, we consider tier 1 capital ratio. The coefficient on the inter-
action between CapitalReq and tier 1 capital ratio (2.556, from the
second column of the bottom panel of table 3) and the standard
deviation of tier 1 ratio (2.74, percent from table 1) implies that
an FBA moving its tier 1 ratio up by one standard deviation will
increase total loan growth by 7.0 percent relative to its initial posi-
tion. We repeat this exercise for all significant balance sheet char-
acteristics for the four types of prudential policies and report the
results in table 5, panel A. The economic magnitude of the differ-
ences in loan responses (in absolute terms) ranges from 3 percent
to 12.3 percent.17 In table 5, panel B, we present the economic sig-
nificance of differences in loan responses by increasing the balance
sheet variables from a position at the 25th percentile to the 75th
percentile. These results suggest that the lending growth of FBAs
in Hong Kong is quite sensitive to home prudential policies through
the balance sheet of their banking organization.

15Recall that the baseline regression model includes both bank and time fixed
effects. The coefficient on the interaction terms β therefore measures how the
structure of banks’ balance sheets affects the response of an FBA’s lending to
tighter prudential policies in the home country.

16The adjusted R2 remain broadly similar after excluding bank fixed effects
(i.e., table 4), suggesting that bank time-invariant fixed effects only have limited
explanatory power for log changes in total loans.

17The former is for the difference in loan response to tighter reserve require-
ments due to NetDueTo, while the latter is for the difference in loan response to
tighter reserve requirements due to CoreDepositsRatio.
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3.2 Economic Magnitude and the Pattern of
Inward Spillover Effects

The significant impact of balance sheet characteristics on the loan
responses of FBAs to home prudential policies, as identified in the
previous section, together with the heterogeneous balance sheet
structure among international banks poses an important question.
What is the degree of diversity in the inward spillover effects among
FBAs both in terms of the direction and size of their loan responses?
Answering this question may help policymakers gauge the potential
impact of inward spillover effects on loan supply in their banking
sectors. To shed light on this issue, we analyze the distribution of
loan responses among FBAs to different prudential measures. Our
core interest is on whether FBAs would generally adjust their loans
in the same direction in response to tighter home prudential policy.
We are also interested in assessing the aggregate impact of FBAs’
loan responses on total lending in the banking sector. All estimates
in this section are based on the estimation results reported in table
4 (i.e., without bank fixed effects), as they capture both absolute
and cross-sectional differences in loan responses.

Figure 2 presents the distribution of the estimated marginal effect
of tighter home prudential policies on total loans of FBAs based on
our estimation results. Recall that from equation (1), the marginal
effect on the log change of total loans over quarter t, due to home-
country regulatory changes over the three quarters, for each FBA
can be obtained by summing the partial derivative of ΔYb,j,t with
respect to contemporaneous HomeP and the two lags of HomeP,
which is equal to (α1 +α2 +α3)+ (β1 +β2 +β3)Xb,j,t−1. Taking the
sample mean of balance sheet characteristics of bank b (i.e., X̄b,j)
together with the estimated coefficients α̂ and β̂ gives an average
estimated marginal effect of HomeP for bank b. To reveal a fuller
picture, figure 2 shows the estimated impact of contemporaneous and
three-quarter cumulative changes of home-country prudential meas-
ures.18 The bars show the average loan responses by quantile (which

18The estimated contemporaneous impact of HomeP is calculated by the par-
tial derivative of ΔYb,j,t with respect to the contemporaneous HomeP at time t,
which is equal to α̂1 + β̂1X̄b,j .
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Figure 2. Distributions of Inward Spillover Effects on
Total Loans (by type of instrument)
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are sorted by the estimated loan responses). Among the four pruden-
tial measures considered, only the overall capital requirements are
estimated to generate a clear pattern of spillover effects: most FBAs
in the sample reduce their loans in response to tighter overall capital
requirements in the home country. One plausible explanation is that
the overall capital requirements are a consolidated and non-sectoral
specific measure such that the loan response of FBAs is consistent
with the expected loan response of the whole banking organization
(i.e., reducing loans). Affected banks may not have much room to
mitigate the regulatory impact through rebalancing loan portfolios
among entities within the banking organization (i.e., a “waterbed
effect”).19 Consistent with the above conjecture, we find a mixed

19For RRLocal, the differences in loan response among FBAs may be attrib-
utable to the fact that the scope of application for reserve requirements varies
across countries. For example, European bank branches located outside Euro-
pean Union member states are not subject to home reserve requirements. In this
regard, banks may respond differently to the same tightening stance depending on
whether the foreign banks in Hong Kong are subject to the reserve requirements
imposed in their respective home country.
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pattern of loan responses among FBAs to sector-specific prudential
measures. Broadly speaking, our results suggest that half of FBAs
in Hong Kong increase their loans in Hong Kong in response to a
tighter SSCB and LTVCap in the home country, and the remaining
half of FBAs reduce their loans.

One hypothesis that may account for the mixed pattern of loan
responses to sector-specific prudential measures is that banks mit-
igate the regulatory impact by rebalancing their loans portfolio
between and/or within bank affiliates. To test this hypothesis, we
repeat our estimation exercise on log changes in mortgage loans,
corporate loans, and consumer loans, respectively. The estimation
results are reported in table 6. Based on the estimation results,
we estimate the marginal impact on FBAs’ mortgage, corporate,
and consumer loan growth to tighter SSCB and LTVCap. The dis-
tribution of loan responses among FBAs is presented in figure 3,
which generally supports the view that affected banks may try to
partially offset the regulatory impact by redistributing their loan
portfolio toward exposures that are not subject to or outside the
scope of tighter prudential policies. Specifically, for SSCB, most of
the affected banks are estimated to contract their mortgage and
consumer loans while expanding their corporate loans. Likewise, it
is found that most affected banks expand their mortgage loans in
Hong Kong in response to lower LTV caps imposed in the home
country, probably reflecting the fact that banks have strong incen-
tives to maintain their portfolio mix by increasing mortgage loans
in overseas markets.20

Finally, we assess the possible impact of inward spillover effects
on the banking sector, by estimating the aggregate loan response
among FBAs for different prudential policies. Table 7 reports both
the aggregate marginal impacts of contemporaneous and three-
quarter cumulative changes in home-country prudential measures
on total loans of affected FBAs (as a percentage of the banking sec-
tor’s loans). To calculate the aggregate marginal impact of HomeP,
we compute the estimated change in a bank’s loans by multiplying a

20The directional change in corporate and consumer loans is less clear in the
case of LTVCap, which may partly reflect the possibility that some banks expand
their mortgage loans at the expense of corporate and consumer loans.
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Figure 3. Distributions of Inward Spillover Effects on
Mortgage, Corporate, and Consumer Loans to Tighter

Sector-Specific Measures (SSCB and LTVCap)
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bank’s estimated marginal effect of HomeP by its total loans at the
end of 2014. We then sum across the estimated change in loans of the
affected FBAs and divide by the total amount of loans in the Hong
Kong banking sector at the end of 2014. In computing the aggregate
marginal impact of a prudential measure, we further assume that
all countries which have adjusted prudential measures during the



Vol. 13 No. S1 Lessons from Hong Kong 219

T
ab

le
7.

E
st

im
at

ed
M

ar
gi

n
al

Im
p
ac

ts
of

C
on

te
m

p
or

an
eo

u
s

an
d

C
u
m

u
la

ti
ve

C
h
an

ge
s

in
H

om
e-

C
ou

n
tr

y
P

ru
d
en

ti
al

M
ea

su
re

s
on

th
e

L
oa

n
S
u
p
p
ly

of
H

on
g

K
on

g
B

an
k
in

g
S
ec

to
r

R
es

er
ve

R
eq

u
ir

em
en

ts
on

C
ap

it
al

S
ec

to
r-

S
p
ec

ifi
c

L
o
ca

l-
C

u
rr

en
cy

R
eq

u
ir

em
en

ts
C

ap
it

al
B

u
ff
er

LT
V

C
ap

D
ep

os
it

s

C
on

te
m

po
ra

ne
ou

s
C

ha
ng

e
in

H
om

e-
−

0.
5%

0.
2%

0.
6%

2.
8%

C
ou

nt
ry

P
ru

de
nt

ia
l
M

ea
su

re
T

hr
ee

-Q
ua

rt
er

C
um

ul
at

iv
e

C
ha

ng
e

in
−

4.
1%

−
3.

9%
−

0.
8%

6.
2%

H
om

e-
C

ou
nt

ry
P

ru
de

nt
ia

l
M

ea
su

re

N
o
te

:
T

hi
s

ta
bl

e
sh

ow
s

ch
an

ge
s

in
le

nd
in

g
as

a
p
er

ce
nt

ag
e

of
th

e
ba

nk
in

g
se

ct
or

’s
lo

an
s

at
th

e
en

d
of

20
14

.



220 International Journal of Central Banking March 2017

estimation period simultaneously tighten the policy.21 The size of
the spillover effects is larger for the overall capital requirements and
the reserve requirements on local-currency deposits. The impact of
three-quarter cumulative changes in home-country prudential meas-
ures is equivalent to a 4.1 percent decline in total loans in Hong
Kong for CapitalReq and a 6.2 percent increase in total loans for
RRLocal. Conversely, the impact of sector-specific prudential meas-
ures is relatively small, which may be attributable to a significant
portfolio rebalancing effect within FBAs.

4. Concluding Remarks

Using a confidential data set of FBAs in Hong Kong, our study
finds evidence of an international transmission of prudential policy
through banks’ balance sheets. The set of balance sheet factors that
influence the spillover transmission is found to vary according to the
nature of the prudential measure (i.e., capital or liquidity related)
considered. Specifically, a bank’s tier 1 capital ratio affects the loan
response of its FBAs in Hong Kong to tighter capital requirements in
the home country, while a bank’s core deposit share and its reliance
on internal funding affects its loan response to tighter liquidity
requirements. One implication is that, from a host supervisor’s per-
spective, understanding the balance sheet structure of the banking
organization of an FBA is important in assessing the international
transmission of prudential policy.

From a host country’s perspective, the spillover effects from pru-
dential measures abroad on loan supply of the domestic banking
sector may be the most important policy question. Our empiri-
cal findings show that the size of the spillover effects arising from
changes in the overall capital requirements and reserve requirements
is larger than the size of those for sector-specific measures. The rela-
tively smaller spillover effects for sector-specific prudential measures
can be partly explained by a significant portfolio rebalancing effect
across and within affiliates of international banks, thus making the
net impact on the host country less clear.

21This assumption provides a hypothetical scenario which is similar to an
upper-bound estimate of the aggregate spillover effects on the Hong Kong banking
sector.
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International Banking and Cross-Border Effects
of Regulation: Lessons from Italy∗

Marianna Caccavaio, Luisa Carpinelli, and Giuseppe Marinelli
Banca d’Italia

In this paper we study how foreign lending by Italian banks
adjust to prudential policy changes of destination markets over
the period 2000–14. We find a positive prudential spillover
effect: Italian banks tend to lend more to countries that tighten
a prudential measure. The impact is not very large neverthe-
less, and it is driven by cross-border lending and lending by
hosted branches that are not directly affected by the changes in
regulations. This evidence highlights the need for international
cooperation among authorities.

JEL Codes: G20, G21.

1. Introduction

The aim of this paper is to assess how and to what extent the regula-
tory changes that have interested the prudential environment of the
countries to which Italian banks are exposed might have affected the
growth rate of lending to foreign residents. We do so by examining
the lending of Italian banks over the period 2000–14. The analy-
sis of this topic is particularly insightful for policymaking activity
in a supranational environment, in which issues like cross-country
prudential spillovers must be taken into account when assessing the
effectiveness and outcomes of new measures.

There is the possibility that the non-synchronized introduction of
regulatory rules in economies that are financially linked might induce
a different behavior in the intermediaries that are headquartered in
such countries. Following Buch and Goldberg (2017), we refer to

∗Author e-mails: marianna.caccavaio@bancaditalia.it, luisa.carpinelli@
bancaditalia.it, giuseppe.marinelli@bancaditalia.it.
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spillover-type mechanisms as the consequences that regulations in
one market might have on other markets or other institutions. This
behavior does not necessarily reflect regulatory arbitrage or policy
leakages. Specifically, in our paper we look at how Italian banks
adjust credit in response to variations in the prudential settings of
foreign markets to which they are exposed. We find a positive pru-
dential spillover effect: lending tends to increase to markets where
prudential instruments are tightened.

This impact is not necessarily detrimental to the original purpose
behind the tightening of rules. If a stricter regulation is introduced
within a prudential framework, with the aim to reduce credit growth
in relation to GDP so as to preserve financial stability, then the
effect of regulatory spillover can defeat the original objective of reg-
ulation. On the other hand, if a tighter regulation is driven by other
reasons, regulatory spillover might also have some beneficial effect,
in that the presence of foreign banks, sustaining credit to the non-
financial sector, mitigates the negative impact that more severe rules
might have on credit supply by domestic banks, at least in the short
run.1

The research question is particularly important, from a policy
perspective, because the presence of international spillovers of reg-
ulation warrants coordination of policies, as pointed out by Visco
(2011) and Panetta (2013). A potential case for spillover occurs
when prudential policy measures introduced in one country propel
imbalances elsewhere in the system, by modifying the flow of credit
toward countries other than the one where the regulatory change
has occurred. The existence of such spillovers calls for cooperation
among authorities, which in turn needs to be grounded in sound
empirical analysis of their nature.

We choose to concentrate on outward lending by Italian banks,
as we deem outward transmission to be particularly sensible in the
Italian case for a number of reasons. First, although a large part of

1To fully assess the degree to which the spillover mechanism can weaken the
regulatory purpose or, alternatively, mitigate its negative effects, one would need
to examine the behavior of foreign banks jointly with the response of local banks
to the introduction of the rule. Unfortunately, since we do not have informa-
tion on loans by domestic banks of destination countries, we are only partially
addressing this question and we cannot draw any conclusion on substitutability.
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outward credit flows is directed toward EU destinations, cross-
country heterogeneity in the destination markets of Italian banks
is still quite large, and it is certainly more diversified than the vari-
ety of the headquarters’ countries of foreign intermediaries operating
in Italy. To our knowledge, from a methodological point of view, for-
eign regulatory tools have not yet been mapped to the presence of
Italian banks in each of these markets. Second, it is more meaning-
ful to examine the regulatory frameworks of foreign countries and
the outward transmission, given that the Italian regulatory setting
varied very little over the period of our analysis. The few relevant
measures introduced basically consisted of a tightening of capital
requirements and were undertaken mainly after the financial crisis
of 2007–08 to address existing risks. The impact of capital require-
ments on bank lending and real activity is still an open issue (see
De Nicolo 2015 for details) and there is no empirical evidence based
on Italian data. More significant effects might emerge in the near
future with the Basel III full implementation in the European Union
through the Capital Requirements Directive IV (CRD IV) and the
Capital Requirements Regulation (CRR).

This paper sheds some light on these phenomena. It illustrates
how Italian banks have modified their loan growth rates not only
based on the destination countries’ business cycle but also, though
to a lesser degree, depending on the tightness of their regulatory
environment. In particular, lending by Italian banks responds pos-
itively to tighter rules in the destination markets; the effect is not
very large economically, and it is driven by direct cross-border lend-
ing and lending by foreign branches. The paper then shows that,
on the contrary, Italian banks did not adjust their loan quantities
to a specific country depending on the average regulatory stance
of the third countries to which they are exposed, thus highlight-
ing the absence of spillover effects across different sets of regulatory
stances. Furthermore, we explore the main result more in depth,
by examining whether the main finding is common to both banks
with foreign subsidiaries and banks that lend to foreign residents
through cross-border lending and branches. We find that the two
types of international banks adjust their lending to different sets of
regulatory instruments. Finally, we also look separately at loans to
households and loans to non-financial corporations and find some
heterogeneity in their response to regulation.
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2. Data

We use data coming from a variety of sources for a period that
spans from the first quarter of 2000 to the end of 2014. A first set
of data are obtained from statistical and supervisory reports and
are relative to banks’ balance sheet statistics. A second part of the
data set comes from a cross-country database on a set of pruden-
tial policy indicators (Cerutti et al. 2017). Country-level measures
of economic and financial activity, such as the output gap and the
credit-to-GDP ratio, were provided by the Bank for International
Settlements (BIS).

2.1 Bank-Level Data

Bank-level statistics are collected from the statistical and supervi-
sory reports that all the banks resident in Italy must transmit to
the Bank of Italy. Data for banking groups are taken from the con-
solidated statistics, while data on stand-alone intermediaries come
from the individual reports. We use information at the consolidated
level for banking groups (or aggregate information at the banking
group level, where only individual information is available) since
lending policies are typically decided at the banking group level. The
perimeter of consolidated data includes branches and subsidiaries
abroad, which could turn out to be problematic in the economet-
ric identification, as branches are in principle subject to the home-
country supervision/regulation, whereas subsidiaries are subject to
the supervisory and regulatory authority of the host country. The
richness of the data set allows us to distinguish lending extended
by these two distinct components of the banking groups, which are
likely to display different behavior.

2.1.1 Dependent Variables

The baseline dependent variable is the quarterly change in the log-
arithm of loans to the private non-financial sector broken down by
destination country. Moreover, we are able to identify the borrower
sector (households and non-financial corporations) and the bank-
ing group component which actually extends the loans (the parent
bank or one of the domestic banks of the group, the branches, or
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the subsidiaries abroad). Our dependent variables therefore are as
follows:

• ΔYb,j,t, the change in the logarithm of loans extended by bank
b during quarter t in destination country j

• ΔY HH
b,j,t, the change in the logarithm of loans extended by

bank b to households (HHs) during quarter t in destination
country j

• ΔY NFC
b,j,t , the change in the logarithm of loans extended by

bank b to non-financial corporations (NFCs) during quarter t
in destination country j

• ΔY PB
b,j,t, the change in the logarithm of loans extended by the

parent bank b and its branches abroad during quarter t in
destination country j

• ΔY SU
b,j,t, the change in the logarithm of loans extended by the

subsidiaries of bank b during quarter t in destination country j

2.1.2 Balance Sheet Characteristics

The regression specifications include several bank balance sheet
characteristics, which are used as control variables and as a measure
of possible differential effects of regulation based on bank hetero-
geneity. All variables are lagged by one period to avoid simultaneity
problems. They are as follows:

• The ratio of illiquid assets to total assets (IlliquidAsset
Ratiob,t−1)

• The ratio of deposits placed by households (HHs) and
non-financial corporations (NFCs) to total liabilities (Core
Depositsb,t−1)

• The banking organization’s ratio of capital to total assets
(CapitalRatiob,t−1)

• The log of real total assets (LogRealAssetsb,t−1)
• The ratio of foreign assets plus foreign liabilities relative to

total assets plus total liabilities (InternationalRatiob,t−1)

Table 7 in the appendix provides further details on how variables
are obtained and on other methodological aspects.

Our analysis focuses on international banks. Under such label
we include intermediaries characterized by the presence of affiliates
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abroad (branches or subsidiaries) and intermediaries that, albeit not
having foreign affiliates, hold a share of claims toward foreign coun-
tries of at least 2 percent. As illustrated by Caccavaio et al. (2015),
international banks (with or without affiliates) are characterized
by larger assets, a lower proportion of liquid assets, and a more
diversified portfolio of loans and securities with respect to domestic
banks. International banks tend to be less capitalized than domestic
banks; a significant part of their funding consists of stable deposits
placed by households and non-financial corporations (more than 40
percent), but they still rely on the wholesale interbank markets and
on intragroup funding more than domestic intermediaries. The pro-
portion of illiquid assets is slightly larger than that of domestic
banks.

As already mentioned, in the most recent years about one-fifth of
loans of Italian banks has been extended to foreign counterparties.
Italian banking groups include several branches and subsidiaries, as
several acquisitions of foreign banking groups took place since 2006–
07. Prior to that, in the first part of the sample period (2000–06), the
average proportion of loans to non-residents was smaller, around 8
percent. Subsidiaries in the first phase (2000–06) predominantly lent
to households. They are now the main source of loans for both house-
holds and firms: over the period 2007–14, subsidiaries represented 85
percent of total lending to foreign non-financial corporations, and
over 97 percent of lending to foreign households.

Italian banking groups mostly lend to European (85 percent) and
North American (6 percent) borrowers. Aside from these areas, coun-
try shares are negligible (up to 0.1 percent) or smaller than 1 percent,
as shown in figure 1, which displays average loan shares by destina-
tion country during our period of reference. In Europe, as shown in
figure 2, the largest loan shares are directed to Germany, Austria,
Poland, and Croatia, which all represent more than 5 percent of
loans to foreign residents. Smaller but still significant shares can
be found in France, United Kingdom, Russia, the Czech Republic,
Slovakia, and Hungary.

Table 1 reports a few descriptive statistics of the variables used
in our regressions. The dependent variable, loans extended by bank
b at time t to destination country j, on average slightly decreased
in our sample period. The breakdown by counterparty sector shows
that the non-financial corporations component is responsible for the
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Figure 1. Loan Shares by Destination Country
in the World

Notes: The figure represents the average loan shares by destination country of
Italian international banks in the sample period (2000–14). The shares are calcu-
lated as the percentage ratio of the sum of loans over time in a specific country
over the total sum of loans to foreign counterparties over time. A comprehensive
description of the variables can be found in table 7 in the appendix.

Figure 2. Loan Shares by Destination Country in Europe

category

(0,0.1]
(0.1,1]
(1,2]
(2,5]
(5,100]

Notes: The figure represents the average loan shares by destination country of
Italian international banks in the sample period (2000–14). The shares are calcu-
lated as the percentage ratio of the sum of loans over time in a specific country
over the total sum of loans to foreign counterparties over time. A comprehensive
description of the variables can be found in table 7 in the appendix.
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decrease of loans extended by international banks. The different
growth patterns of loans to households and to non-financial corpo-
rations may suggest heterogeneity in the response of banks depend-
ing on the composition of their portfolios and on the nature of the
prudential policy instrument.

2.2 Data on Prudential Instruments

Data on prudential instruments, drawn from the International Bank-
ing Research Network (IBRN) Prudential Instruments Database
described in Cerutti et al. (2017), are available for more than sixty
countries over the period 2000–14. Each indicator is expressed in
terms of change over the previous quarter; a zero value means an
unchanged prudential policy relative to the past, a positive value
represents a tightening, and a negative value represents a loosen-
ing. The prudential policy instruments include capital requirements,
sector-specific capital ratios, loan-to-value ratios, reserve require-
ments for local and foreign currencies, interbank exposure limits,
and concentration ratios. An aggregated prudential policy index is
calculated as the sum of all the available indexes in terms of change
and of cumulative change over time. Such indicators are employed
to capture the response of bank loans to changes in the destina-
tion countries’ regulations (DestPj,t). Tables 2 and 3 provide some
key statistics about the above-mentioned indexes for destinations of
Italian banking groups. The instruments that have been activated
more frequently in the sample period are the reserve requirements on
local and foreign currencies, capital ratios, loan-to-value ratios, and
sector-specific capital buffers overall, whereas concentration ratios
and interbank exposure limits have been used less frequently. Most
of the changes in the prudential policy instruments were in the form
of a tightening. Unfortunately, the information on certain instru-
ments is missing for some combinations of bank-country-year of our
sample, thus reducing the number of observations.

The impact of changes in the regulation of third countries is cap-
tured with a second measure, namely the foreign-exposure-weighted
regulation index (ExpPb,j,t). This is derived for each bank b and
destination country j through a weighted mean of the prudential
regulation indexes Pi,t in all the countries other than the home and
destination ones. The weights φb,i,t at time t are the shares eb,i,s of
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total exposure of bank b to each country except j, as given by over
the four preceding quarters s. Thus the exposure-weighted regulation
index is represented by

ExpPb,j,t =
∑

i�=j

Pi,t · φb,i,t−1

φb,i,t−1 =
∑t−1

s=t−4 eb,i,s
∑

i�=j

∑t−1
s=t−4 eb,i,s

,

where exposures eb,i,s are calculated as the sum of loans, holdings of
securities, deposit liabilities, and other debts, as described in table
7 in the appendix. Figure 3 shows the developments of prudential
policy indexes in terms of unweighted average for the full sample
of countries in the database (graph on the left) and in terms of
Italian banks’ exposure-weighted mean (graph on the right). While
the former is calculated as a simple mean of the prudential indexes
across countries over time, the latter takes into account the relative
importance of the exposure to each country for Italian banks. The
comparison of the two indexes suggests that the general index moved
more steadily, thereby reaching higher values in cumulative terms
with respect to the Italian banks’ exposure-weighted index. This is
mostly explained by the larger exposures of Italian banks toward
European countries versus the rest of the world. The largest pru-
dential policy changes occurred in the emerging economies, namely
China and India, which have a relatively small weight in Italian
banks’ portfolios.

3. Empirical Method and Regression Results

3.1 Baseline Analysis of the Outward Transmission of
Prudential Policies

We now proceed with the empirical analysis of the effect of changes
in regulation on banks’ lending growth, following the approach
described in Buch and Goldberg (2017). As mentioned above, our
interest is in assessing if and to what extent changes in lending
to foreign residents respond to changes in prudential policies in
destination markets. We begin by estimating the following equation:
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Figure 3. Prudential Policy Indexes

2000 Q1 2004 Q2 2008 Q3 2012 Q4

Unweighted average index

0
1

2
3

4

Change
Cumulative change

2000 Q1 2004 Q2 2008 Q3 2012 Q4

Italian banks' exposure−weighted index

0
1

2
3

4

Source: Authors’ calculations on Cerutti et al. (2017) and Bank of Italy data.
Notes: The graph on the left represents the simple mean of prudential policy
changes and cumulative changes for the full sample of countries in the IBRN Pru-
dential Instruments Database described in Cerutti et al. (2017). The graph on
the right represents Italian banks’ exposure-weighted index of prudential policy
changes and cumulative changes, with exposures being calculated as the sum of
loans, holdings of securities, deposit liabilities, and other debts. Further details
and a comprehensive description of the variables can be found in table 7 in the
appendix.

ΔYb,j,t = α0 + (α1 ∗ DestPj,t +α2 ∗ DestPj,t−1 +α3 ∗ DestPj,t−2)

+ α4 ∗ Xb,t−1 + α5 ∗ Zj,t + fj + ft + fb + εb,j,t, (1)

where ΔYb,j,t is the log change in lending of bank b toward coun-
try j at time t, Xb,t−1 is a vector of bank balance sheet variables
that proxy for the degree to which a bank is exposed to changes in
regulation, and Zj,t is the vector of financial and business cycle indi-
cators in country j represented by the credit-to-GDP ratio and the
output gap. The prudential policy changes are captured by DestPj ,
the prudential policy measures adopted in country j to which the
loan is directed. fj , ft, and fb are, respectively, country, time, and
bank fixed effects. The inclusion of a measure of business cycle and
time-invariant country fixed effects allows to control for demand
effects.

Estimates of this specification, which we consider the baseline
model, are shown in table 4, where we report the cumulative effects
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of the prudential measures (α1+α2+α3) over the three periods.2 We
notice that, overall, larger and more illiquid banks tend to increase
lending to foreign counterparties at a lower growth rate. Also, lend-
ing growth consistently responds to economic activity of the destina-
tion country: loans increase (decrease) more toward those countries
that are experiencing an expansionary (contractionary) phase of the
business cycle.

Then, moving to the prudential variables that are the core of
our analysis, we observe that Italian banks increase lending to coun-
tries with an overall tighter regulation, as shown by the sign of the
aggregated prudential index of column 1. The impact is statistically
significant and sizable: a unit variation in the prudential instrument
determines a positive readjustment in loans of 1.1 percent. The eco-
nomic effect is non-negligible but not very large: it corresponds to
4.5 percent of the standard deviation of loans. Such result shows that
foreign banks modify their lending policy based on the differences of
the regulatory regimes of destination and home countries. Also, the
finding has relevant policy implication, as it shows a potential ben-
eficial effect associated with the presence of foreign intermediaries
in an environment where regulation is tightened. In case such reg-
ulatory change induces a negative credit supply shock for domestic
banks, foreign intermediaries seem to be able to step in and offset
the decline in loans to local borrowers.

Looking at the specific regulatory measures, lending growth is
higher toward destinations that have stricter sector-specific capi-
tal buffers (column 3), higher reserve requirements in foreign cur-
rency (column 5), and higher reserve requirements in local cur-
rency (column 6). We will give a more specific interpretation of
the impact of the single measures by looking at the breakdown
between different types of international banks in section 3.3. Our
baseline estimation was repeated on the subset of observations for
the years following 2006, which is when major acquisitions of for-
eign banks by Italian groups took place, thereby shaping the current

2For robustness purposes we also ran weighted regressions with banks’ size
(logarithm of total assets) as weights so as to take into account the magnitude
of the behavior of each bank within our sample. Additionally, we winsorize bank
characteristics variables at the 1st and 99th percentiles. In both cases all the
results hold.
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organization of Italian intermediaries abroad. All results hold in this
subperiod.

In order to explore these findings more in depth, we expand our
baseline model of table 4 in different directions.

3.2 Third-Country Exposure

First, we examine outward transmission toward the given country j
also taking into account what happens in the regulatory framework
of all the other countries to which the bank is lending, weighted by
the size of its exposure to each one of these countries. The specifi-
cation is then

ΔYb,j,t = α0 + (α1 ∗ DestPj,t +α2 ∗ DestPj,t−1 +α3 ∗ DestPj,t−2)

+ α4 ∗ Xb,t−1 + α5 ∗ Zj,t

+ (β1 ∗ ExpPj,t + β2 ∗ ExpPj,t−1 + β3 ∗ ExpPj,t−2)

+ fj + ft + fb + εb,j,t, (2)

where ExpPj,t is the measure of exposure-weighted prudential pol-
icy of bank b toward all the countries it lends to except country j, at
time t. Estimates of this specification are shown in table 5, where we
report the cumulative effects for α1+α2+α3 and β1+β2+β3. It can
be argued that third-country changes in prudential regulation basi-
cally leave lending growth unaffected, whereas destination-country
regulation shifts consistently affect lending growth as in the baseline.
This provides evidence of absence of regulatory spillovers between
the different destination countries of financial intermediaries.

3.3 Exploration of Heterogeneity by Type of
Internationalization and by Borrowing Sector

Second, we rerun the baseline equation jointly to include the main
regulatory measures of destination countries, so as to address our
main question and, at the same time, to take into account cross-
correlation between the different prudential indicators. Now DestPj

of equation (1) is a matrix of the prudential policy measures adopted
in country j to which the loan is directed. Results are shown in
table 6.
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Of all the measures in the original data set, we select those that
have enough observations in our sample of destination countries.
These are capital requirements, sector-specific capital ratios, and
reserve requirements for local and foreign currencies, for which we
have more than 28,000 bank-country-time observations. As can be
seen in table 4, observations on concentration ratios, interbank expo-
sure limits, and loan-to-value ratios drop to half to a quarter of that
number, hence we chose to exclude them.

Within this setting, we begin by rerunning the basic regression
(column 1) and then add the third-country exposure-weighted index
(column 2), in order to check the consistency with the results found
in tables 4 and 5. Then, we explore the heterogeneity across banks
in their degree of internationalization, to shed light on whether the
type of foreign presence determines a different response to the regu-
latory framework. Indeed, one possibility is that subsidiaries’ lending
is characterized by a different response of lending policy to pruden-
tial regulation of destination countries relative to cross-border and
branches’ lending. Whereas subsidiaries located in EU countries are,
all in all, legal entities of the destination market and are fully subject
to its legal framework, Italian banks and their branches abroad might
be differently affected, as they have to respect the domestic legal set-
ting and comply with less foreign regulation. Thus we run equation
(1) separately for cross-border and branches’ lending ΔY PB

b,j,t and
subsidiaries’ lending ΔY SU

b,j,t; results are shown in columns 3 and 4.
Finally, we also examine the possibility that the response to

regulation might differ depending on whether loans are directed to
households or non-financial corporations. Indeed, ex ante, one could
expect that regulatory tools, such as sector-specific capital buffers
(mostly associated with lending to residential and commercial real
estate) and capital requirements, might affect different components
of lending. Sector-specific capital buffers will presumably have a
stronger effect on households’ financing, since they are largely related
to the real estate market, while capital requirements will presum-
ably have an impact on loans to firms, since these are the ones that
display higher probability of default and therefore imply a higher
absorption of capital. The specification is therefore the same as in
equation (1), except that the dependent variables are now ΔY HH

b,j,t

and ΔY NF
b,j,t; estimates are shown in columns 5 and 6.
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Results show an interesting picture. First, adding the four meas-
ures of prudential rules together does not alter the picture of the
baseline: lending growth is higher toward countries that are eco-
nomically growing more and also responds positively to a stricter
regulation in the destination country, namely in the form of higher
reserve requirements in the local currency (column 1). The result
is unchanged once one takes into consideration the possible interac-
tions with the regulatory frameworks of the other countries toward
which the bank is lending, which are confirmed to be irrelevant
(column 2).

Second, we observe that the impact of reserve requirements in
local-currency and sector-specific capital buffers on lending growth
operates through branches and direct cross-border lending by Italian
banks (columns 3 and 4). Domestic banks and branches operating
abroad are not subject to these requirements and can easily step
in with more expansive credit policy, possibly substituting credit
that might be reduced by local banks that suffer a negative regula-
tory shock. Subsidiaries are instead behaving differently. Not only
do they remain unaffected by regulatory changes in reserve require-
ments and sector-specific capital buffers, but they also do not adjust
lending based on balance sheet characteristics. Presumably this lat-
ter phenomenon is due to the very limited degree of heterogene-
ity among this class of banks, since subsidiaries all belong to very
large banking groups, with a similar business model and funding
structure. Interestingly, subsidiaries’ lending growth is higher toward
countries whose capital requirements become stricter. Although they
are subject to the destination-country regulation, these banks more
likely benefit from a more than adequate capitalization and liquid-
ity position of their parent, which allows them to easily comply with
destination-country regulation and to increase their lending toward
the private non-financial sector of those destinations. Furthermore,
tightening capital requirements might signal a generally sounder
financial environment in the destination country, making foreign
banks more inclined to strengthen their position in the credit market.
Finally, as to the type of borrower (columns 5 and 6), we observe that
reserve requirements play a role in lending growth to households,
whereas lending to non-financial corporations is less responsive to
the regulatory stance of the destination country.
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4. Concluding Remarks

This paper provides evidence on the impact of foreign regulatory
measures on international credit flows by Italian banks. We take into
account the regulatory regime of the recipient country itself, but also
of the whole set of countries toward which the bank is exposed, so
as to assess the existence and the size of the impact of regulatory
spillovers on these flows. The issue is of central importance for reg-
ulators and is a relevant empirical background to evaluate the pros
and cons of coordination among prudential authorities.

We find that Italian banks adjusted their lending to the strictness
of the regulatory environment of destination countries, whereas they
did not modify lending patterns depending on the regulatory regime
of their overall foreign exposure, highlighting the absence of spillover
effects. Interestingly, Italian banks increased lending toward coun-
tries with stricter regulation, although the effect is not very large.
This seems to point to a mechanism of regulatory spillover by which
foreign banks are more insulated from the stricter requirements and
can increase their market shares. This implies that the presence of
foreign banks might make a prudential policy aimed at reducing the
credit-to-GDP ratio less effective; at the same time it possibly offsets
a potential retrenchment by local banks, thus working as a cushion
for local negative temporary shocks.

When exploring heterogeneity by type of presence that Italian
banks establish abroad, we find that most of the response to for-
eign regulation of the destination country takes place through cross-
border and branches’ lending, which are insulated from changes in
the regulation of the recipient country. Subsidiaries’ lending seems
overall less responsive to changes in regulation, although it interest-
ingly responds positively to tighter capital requirements.
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International Banking and Cross-Border Effects
of Regulation: Lessons from Mexico∗
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Following the methodological specification provided by the
International Banking Research Network (IBRN), a panel data
model was estimated using bank-level data to assess the inward
cross-border spillover effects in Mexico of prudential policies
implemented in other jurisdictions. Two specifications were
tested, the cross-border spillover effects of prudential policies
implemented in counterparty jurisdictions and those in the
home countries. It was shown that when home countries of
global banks with foreign affiliates operating in Mexico imple-
ment prudential policies, there can be a significant impact in
such affiliates. In particular, increasing capital requirements
in the United States have a negative and significant impact
on bank lending growth in Mexico. However, the specification
assessing the average effects of prudential policies of counter-
party jurisdictions yields results that are not significant or
not robust to changes in the specification, which makes them
harder to interpret.

JEL Codes: G01, G21, G28, E58, F65.

1. Introduction

The conditions of the Mexican financial system have been shaped
by the recent history and evolution of the Mexican economy and its
transition from being a closed economy to a small open economy. In

∗The views expressed in this paper are those of the authors and do not neces-
sarily reflect the opinion of Banco de México. The authors are grateful to the ref-
erees for their insights and to Guzel Valitova, Matthieu Bussière, and Linda Gold-
berg for their comments and editorial assistance. Corresponding author (Calixto
López): clopezc@banxico.org.mx.
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turn, the Mexican financial system hosts many foreign affiliates1 of
international banks, and in the wake of the 1995 crisis it has become
more susceptible to shocks generated abroad. Although the litera-
ture has emphasized the impact of economic-related shocks such as
terms of trade or trade partners’ total factor productivity shocks,
the effect of changes in another country’s regulation should not be
underestimated given the large presence of foreign affiliates.

Although prudential regulation and other policy measures have
always been present, since the last financial crisis there has been
a notable update of the international agreed regulation, encom-
passing changes in the regulatory framework and new rules that
will be enforced in the near future. These prudential policies have
a clear target—microprudential, such as fostering the resilience of
each bank in the financial system, or macroprudential, focusing on
the system as a whole—depending on the scope of the regulation.
Each target is well delimited, yet the reach of the policies is not;
for some recent studies, we refer the reader to Berrospide and Edge
(2010), Akinci and Olmstead-Rumsey (2015), Aiyar, Calomiris, and
Wieladek (2014, 2015), and Cerutti, Claessens, and Laeven (2015).
This, in turn, could generate cross-border spillover effects that are
not limited to the country which enacted the policy, as well as other
unintended consequences. Even though these kinds of effects have
usually been present, there has been no systematic record or quan-
tification of the unintended cross-border effects of prudential policies
implemented in foreign jurisdictions. Taking this into consideration,
the International Banking Research Network (IBRN) decided to lead
a joint effort among different countries to assess the impact of these
kinds of shocks, to determine whether these policies (intended to
have a more limited scope) produced effects on aggregated credit
growth in other jurisdictions, as well as having other implications,
such as affecting other aspects of banking activity at their costs, like
holdings of sovereign securities, risk-taking incentives, rebalancing of
credit and trading portfolios, and retrenchment of certain activities
and/or markets, among others. This paper constitutes the Mexi-
can contribution to this effort, which has already produced some

1Foreign banks participate in Mexico only with subsidiaries. This is an impor-
tant point to emphasize given that subsidiaries are formally independent legal
entities, but they follow the guidelines of the parent bank.
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Table 1. Prudential Policies by Target Effects

Limiting Resource Availability Limiting Resource Allocation

Capital Requirements Sector-Specific Capital Buffers
Loan-to-Value Ratios Interbank Exposure Limits
Reserve Requirements Concentration Ratios

relevant results, as is shown in Berrospide et al. (2017), Buch and
Goldberg (2017), Bussière, Schmitt, and Vinas (2017), Cabezas and
Jara (2017), Damar and Mordel (2017), Frost, de Haan, and van
Horen (2017), Ho, Wong, and Tan (2017), and Ohls, Pramor, and
Tonzer (2017).

Bank regulation and prudential measures are in general justi-
fied because there are market failures. These measures are aimed
at mitigating these market failures. The problem of cross-border
spillover effects is that the consequences of prudential measures can
go beyond the market where these were intended to act, and affect
the way other jurisdictions’ banking systems work, and this could be
reflected in bank lending growth. Credit availability plays a crucial
role in the economic development of a country, while at the same
time, excessive credit growth has been identified as one of the key
elements leading to financial crises. In many countries, banks are
the most important credit suppliers and are subject to prudential
regulation. Prudential regulation affects both sides of the banks’ bal-
ance sheet—the availability of resources (the liability side) as well as
the allocation of resources through intermediation and credit supply
(the asset side). Table 1 divides the different policies that will be
studied in this paper according to which element of credit supply is
affected.

Even though it is empirically difficult to disentangle the effects of
prudential regulation (resource availability and allocation), the clas-
sification proposed in table 1 provides a framework to analyze the
possible spillover effects to other countries, allowing empirical test-
ing of the unintended consequences of regulation. When binding,
policies induce banks to reallocate funds to other purposes. This
paper intends to measure which prudential policies have affected
credit growth in the Mexican banking system and to what extent.
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Exposures of foreign intermediaries to Mexican banks are small.
For that reason, the main analysis in this paper is related to the
inward transmission of prudential policies implemented abroad. For
instance, we found that there is a negative significant effect in
lending growth of U.S. foreign affiliates with residence in Mex-
ico when additional capital requirements are imposed in the home
country.

The rest of this paper is organized in the following way: section
2 outlines the main features of the Mexican banking system, section
3 describes the data used, section 4 explains the empirical specifica-
tions and the main results, and section 5 concludes.

2. The Mexican Banking System

Banking systems with several international links are more suscep-
tible to shocks originating from abroad than those that are mostly
home grown. In Mexico fifteen out of the forty-three banks currently
in operation are domestic affiliates of foreign globally active banks.
This causes the Mexican banking system to be potentially affected
by shocks at the parent bank’s country.2

Domestic affiliates of foreign global banks in Mexico vary signif-
icantly in size and scope, ranging from banks with relatively limited
activity to some which are among the largest in the Mexican financial
system. In Mexico the seven largest banks hold around 80 percent of
the system’s assets, and five out of these seven banks are domestic
affiliates of foreign global banks. This adds to the possibility of wide
and significant transmission mechanisms from any regulatory change
in the parent country of any of these banks. As figure 1 illustrates,
around 10 percent of the banks hold more than 50 percent of the
assets. Any regulation that affects the allocation of resources of the
most important players in the system will likely have a large impact
on the system as a whole.

Another significant feature of the Mexican banking system is that
banks tend to keep very high capital buffers. Figure 2 shows that
capital ratios are well above regulatory limits. The available data
do not allow identification of whether this is due to risk aversion,

2It is worth mentioning again that foreign global banks only operate through
subsidiaries. Branches of foreign banks are not present in Mexico.
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Figure 1. Lorenz Curve of Banks’ Assets
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Figure 3. Bank Credit-to-GDP Ratio
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business strategies, or simply spare capacity. If the capital levels cho-
sen by some banks are above the regulatory minimum, their response
to prudential measures abroad, such as higher capital requirements
in the home country, could be more moderate than those of banks
with capital levels closer to the limits. This could affect the esti-
mation results, because if the choices of capital levels above the
regulatory minimum are not based on hard constraints, it is likely
that non-binding capital adequacy limits could dilute the impact of
some regulatory measures abroad. On the other hand, higher capital
levels could be due to higher risk aversion, which could lead banks
to be more responsive to policies implemented abroad, resulting in
relatively higher cross-border spillover effects. Even though there is
not enough information to assess this, it is important to keep it in
mind to interpret results.

Bank credit to GDP is relatively low in Mexico, as figure 3 shows,
although this indicator has grown in recent years. There is a possibil-
ity that an external shock might further hamper financial intermedi-
ation by limiting credit availability even more. This in turn may have
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an adverse effect on the real economy; therefore, it is important to
measure if exogenous changes in regulation could affect the financial
deepening process.

3. Data

In order to study the impact of external regulatory shocks on bank
credit growth in Mexico, the guidelines of the IBRN are used, and
data from a panel of Mexican banks from the second quarter of
2001 until the fourth quarter of 2013 will be used. The dependent
variable is the quarterly log change of total loans of each bank.
The focus will be only on observations where the dependent vari-
able is bound between –100 and 100, and on banks for which there
are at least two years (eight quarters) of information in a row.3

This leaves thirty-four banks (thirteen domestic affiliates of foreign
global banks) and 1,310 observations. Data come from the following
sources: the National Banking and Securities Commission (CNBV),
Banco de México, the IBRN, the different participating countries,
and cycle variables from the Bank for International Settlements.

The CNBV information is mainly balance sheet data.4 Banco
de México collects daily data on banks’ counterparties exposures;
we used this data to compute an international activity ratio.5

Finally, the data set compiled by the IBRN includes information
on changes on eight types of regulations in sixty-four different coun-
tries. The policies being considered are capital requirements, sector-
specific capital requirements, loan-to-value ratios, reserve require-
ments (both in local and foreign currency), interbank exposure lim-
its, and limits on concentration ratios. Also, the IBRN provides
information on a prudential index, which is a summary measure.

3During the time frame considered, some banks entered the market and a
few left. It has been observed that new banks go through an adjustment period,
and though it is difficult to judge how long this period may last, some observa-
tions lead us to consider two years as a reasonable time frame to go through the
adjustment phase. Some new domestic banks did not have the required operating
time.

4For the estimation some indicators such as the illiquid assets ratio, real assets,
core deposits ratio, and tier 1 capital ratio are constructed using this information.

5From this data set, the information at the end of each quarter was used to
build weights to calculate the exposure of each bank to counterparties in specific
countries.
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Table 2. Summary Statistics (balance sheet
information main variables)

Balance Sheet Characteristics Median SD Median P75

Log Assets 10.470 1.769 10.232 11.684
Tier 1 Capital Ratio 20.462 15.379 16.172 20.861
Illiquid Assets Ratio 41.020 24.661 40.470 57.370
International Activity Ratio 46.063 78.437 17.757 36.617
Deposits Ratio 15.640 15.496 10.964 24.098
Loans (Log Change) 4.716 15.483 3.391 9.340

Table 3. Summary Statistics (weighted exposure)

Max. Min. Mean SD < 0 > 0

Prudential Index 1.000 −1.000 0.041 0.171 107 275
Capital Requirements 1.000 0.000 0.037 0.140 0 142
Sector-Specific Capital Buffers 0.423 −0.001 0.003 0.029 1 32
Loan-to-Value Ratios 0.934 −1.000 −0.003 0.071 90 73
Reserve Requirements: Foreign 0.135 0.000 0.0003 0.006 0 14
Reserve Requirements: Local 0.135 −1.000 −0.005 0.055 35 26
Interbank Exposure Limit 0.889 0.000 0.008 0.067 0 39
Concentration Ratios 0.889 0.000 0.008 0.068 0 36

Table 2 shows the summary statistics of the balance sheet infor-
mation main variables used for the estimation. Table 3 shows the
weighted exposure statistics. Finally, table 4 shows the summary
indicators of prudential policies implementation in different juris-
dictions.

4. Empirical Method and Regression Results

The models are those included as part of the joint IBRN research
project. These consisted in testing the transmission of regulatory
shocks through each bank’s counterparties, using an exposure-
weighted average of the changes in policy as well as the transmis-
sion of regulatory changes through each bank’s parent bank. The
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Table 4. Summary Statistics (indicators of prudential
policies implementation)

Median SD < 0 > 0

Prudential Index 0.046 0.235 8 73
Capital Requirements 0.039 0.194 0 55
Sector-Specific Capital Buffers 0.001 0.038 0 2
Loan-to-Value Ratios −0.001 0.088 6 5
Reserve Requirements: Foreign 0.000 0.000 0 0
Reserve Requirements: Local −0.003 0.053 4 0
Interbank Exposure Limit 0.009 0.096 0 13
Concentration Ratios 0.009 0.092 0 12

research project considered a third specification to assess the out-
ward transmission, but because Mexican banks that are not domestic
affiliates of foreign global banks are small on a global scale, they do
not have many operations abroad. Hence, the foreign exposure to
Mexican banks is negligible and an assessment of outward trans-
missions for Mexico will not be done; therefore, for the Mexican
case, only the inward transmission of prudential policies will be
evaluated.

4.1 Baseline Analysis of Inward Transmission of Prudential
Policies

In accordance with the research protocol established by the IBRN,
we will analyze two transmission channels for the prudential policies.
The first one is through each bank’s counterparties. Three different
specifications will be considered:

• Specification 1: ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 +
α3ExpPb,t−2) + α4Xb,t−1 + fb + ft + εb,t

• Specification 2: ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 +
α3ExpPb,t−2) + α4Xb,t−1 + (β1ExpPb,tXb,t−1 +
β2ExpPb,t−1Xb,t−1 + β3ExpPb,t−2Xb,t−1) + fb + ft + εb,t

• Specification 3: ΔYb,t = α0 + α1ExpPcum,b,t + α2Xb,t−1 +
α3ExpPcum,b,tZt + fb + ft + εb,t
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In the above specifications ΔYb,t is the log change of credit for
bank b at time t; ExpPb,t is the exposure-weighted change in policy
for bank b at time t, that is, an indicator variable that is activated
when a country implements a policy measure, weighted by the total
exposure of the bank to that country; Xb,t is a vector of controls
(mostly balance sheet indicators); fb and ft are bank and time fixed
effects, respectively; ExpPcum,b,t is the exposure-weighted cumula-
tive change in prudential policies; and Zt is a set of variables that
capture the financial and business cycle conditions at the time.

The first specification intends to measure the raw effect of policies
implemented abroad on credit growth. The second one recognizes the
fact that banks with differing characteristics may be hit differently
by changes in regulations, hence the interaction terms. Finally, the
third specification takes into account the fact that policy changes
may accumulate over time and that different cycle conditions may
modify the strength of the cross-border impact of foreign regulation.
The aim of these specifications is to assess the indirect cross-border
spillover effects that prudential policy measures in different jurisdic-
tions may have in the analyzed jurisdiction (in this case, Mexico).

The disadvantage of this approach is that given the way the
exposure variable was constructed, using relatively aggregated data
and by using weights based on country exposure, it may aggregate
several possibly offsetting effects and therefore prevent the identifi-
cation of any possible cross-border effect of the policy at the bank
level. In addition to this, as can be seen in table 3, exposures to
other jurisdictions are relatively low. Hence, the weighted exposure
measure on average has a small magnitude, and it is expected for
these indicators to have a moderate effect on bank credit, at least
in economic terms.

Table 5 shows the results for specification 1. This table shows the
estimated coefficients for the policy measure (denoted by ExpPt)
contemporaneously and with one and two lags, as well as the sum of
all these effects. Considering the joint effects, only the loan-to-value
ratio and the reserve requirement in foreign currency are statisti-
cally significant. Contemporaneous interbank exposure limits are
negative and significant, as well as concentration ratio limits, both
contemporaneously and with one lag, but the sum is not significant.

Table 6 shows the result for specification 2. When considering
interactions with bank-specific controls, only the effects of reserve
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requirements in foreign currency are significant. Finally, table 7
shows the results for specification 3, which uses a cumulative vari-
able to identify policy changes as well as credit and business cycle
indicators. The results also show that the only prudential policy
showing significant effects is the reserve requirement in foreign cur-
rency, and the interaction with the cycle variables is not significant
for any policy measure.

As stated above, the results are not surprising for several reasons.
The exposure to the jurisdiction implementing the policy measures
analyzed is relatively small, with the exceptions of the policies that
were implemented in Mexico.6 Hence, the effects on credit, not sur-
prisingly, are not significant. Even further, credit dynamics in Mex-
ico in the period analyzed seem to be more responsive to macro-
economic variables, which are captured to some extent with the
time dummies used in the framework. The significant coefficients for
the reserve requirements in foreign currency are somewhat puzzling,
given the low exposure to jurisdictions where this policy has been
implemented. For instance, no home country of the banks analyzed
has implemented this policy (table 4).

In a financial system such as Mexico’s, where a significant frac-
tion of the banks are domestic affiliates of foreign global banks,
including some of the largest banks, a better avenue to test cross-
border spillover effects is measuring the effects of prudential poli-
cies implemented in the home countries of subsidiaries operating in
Mexico.

The second transmission channel examined considers the impact
of regulation in the home country of each of the domestic affiliates
of foreign global banks on lending growth in Mexico. As mentioned,
five out of the seven largest banks in Mexico are domestic affiliates of
foreign global banks. This specification provides a more interesting
case, because it allows us to test in a more direct way the possible
spillover effects on lending growth in Mexico taking into account
home-country changes in policies and also (non-observable) possible
changes in corporate policies or business strategies. Once again, fol-
lowing the research protocol established, the following specifications
are estimated:

6Capital requirements, interbank exposure limits, and concentration limits.
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• Specification 4: ΔYb,j,t = α0+(α1HomePj,t+α2HomePj,t−1+
α3HomePj,t−2) + α4Xb,j,t−1 + α5Zj,t + fb + ft + εb,j,t

• Specification 5: ΔYb,j,t = α0+(α1HomePj,t+α2HomePj,t−1+
α3HomePj,t−2) + α4Xb,j,t−1 + (β1HomePj,tXb,j,t−1 +
β2HomePj,t−1Xb,j,t−1+β3HomePj,t−2Xb,j,t−1)+fb+ft+εb,j,t

• Specification 6: ΔYb,j,t = α0 +α1HomePcum,j,t +α2Xb,j,t−1 +
α3HomePcum,j,tZt + fb + ft + εb,t

In the above specifications ΔYb,j,t is the log change of credit for
bank b, in country j at time t; HomePj,t is the change in policy in
country j at time t; HomePcum,j,t is the cumulative effect of policy
in country j at time t; Xb,t is a vector of controls (mostly balance
sheet indicators); fb and ft are bank and time fixed effects, respec-
tively; ExpPcum,b,t is the exposure-weighted cumulative change in
prudential policies; and Zt is a set of variables that capture the finan-
cial and business cycle conditions at the time. That is, the notation
remains unchanged except for sub-index j, which indicates the home
country of each bank. The spirit of each specification is the same as
those used for the first transmission channel.

Tables 8, 9, and 10 show the estimation results. The lack of sig-
nificant results for the effects of the prudential policies implemented
in the home countries is noteworthy. The coefficients for most bank-
specific controls are consistent and keep values that are roughly sim-
ilar; however, the significance can vary. However, as can be seen in
table 8, none of the policy indicator variables are significant. The
case of specification 5 is not very different, though in this case there
are some significant coefficients for the concentration limit variable
with lags, though jointly not significant. And finally, specification
6 using the cumulative policy indicator variable and cycle variables
yields significant coefficients in the interactions terms.

A closer examination of the data suggests two modifications to
the framework that can improve the explanatory power of the model.
First, the policy indicator variables can show a simultaneous appli-
cation of the same policy in two jurisdictions at the same time. How-
ever, the indicator only identifies whether there have been changes
or not, without providing further information on the relative magni-
tude of the policy measure. To account for this, instead of using the
indicator variable, regressors for home country were used to identify
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when a given policy measure was taken. Second, another particular-
ity of the Mexican banking system is that there are some banks that
do not perform typical banking activities, so the amount of credit
they provide is relatively small, and many of them are domestic affil-
iates of foreign global banks. Hence, banks with credit levels at less
than 30 percent of their assets were dropped. At the end, twenty-six
banks remained for the analysis, from six different countries.

We will name this specification 7, and it has the advantage of
allowing us to identify whether there are differentiated patterns
depending on the home country of the parent bank. Specification 7,
analogous to specification 4, was estimated, and tables 11 and 12
show the results.

Table 11 shows that the limits to loan-to-value ratios in Canada
had a positive significant effect in credit, as well as for Spain, with
zero lags. Table 12 shows the effect of capital requirements in Japan.
There is a negative, significant impact from limits to concentration
ratios in Mexico and a negative, significant impact from capital
requirements in the United States. Given the relative importance
of U.S. subsidiaries in Mexico, this negative effect on bank lend-
ing growth can be a significant cross-border spillover, and it occurs
regardless of the conditions of the Mexican financial system or the
set of policy measures implemented locally.

5. Conclusions

The introduction of any regulation may have unintended effects
besides the intended original targets of the regulation. These effects
become even more problematic when the affected entities are not
part of the jurisdiction of the authority enforcing the regulation.
This is the case of prudential regulations; prudential policies are
intended to regulate banks in a certain jurisdiction, yet, given the
international activity of many banks and the fact that they are
implemented in consolidated terms, the effects of these policies may
find their way to different banking systems across the world. Until
now there has been no systematic record or measurement of these
unintended effects. This paper is part of a multi-national joint effort
led by the IBRN to quantify the impact.

To achieve this measurement, a baseline protocol was established
which used a panel of banks and a data set compiled by the IBRN
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including changes in prudential policies in sixty-four different coun-
tries. According to the findings of this paper, several policies have
distorted the growth of Mexican credit in both directions. For exam-
ple, increased capital requirements in the United States have had a
negative effect on bank credit growth in Mexico, and this effect tends
to show with more lags. It shows also that reserve requirements in
foreign currency appear to have had a negative impact on credit
growth when considering indirect transmission channels through
banks’ counterparties. Limits to loan-to-value ratios in Canada have
had a positive effect in bank lending growth in Mexico. Other poli-
cies that were found to affect our variable of interest were interbank
exposure limits and concentration ratios.

Further research should explore the possibility of recording
spillover effects from these policies on risk taking by banks and other
dimensions. Also, if available, micro data at the creditor level should
be used in order to cross-validate the results found here.
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International Banking and Cross-Border Effects
of Regulation: Lessons from Korea∗

Hyunggeun Park and Jungyeoun Lee
Bank of Korea

This paper analyzes the inward spillover effects of over-
seas prudential policy changes through foreign bank affiliates
in Korea. We do not find strong evidence of inward spillover
effects: in general, a change in the prudential policies in the
home countries of foreign bank affiliates has not led to signifi-
cant changes in the lending behaviors of the bank affiliates in
Korea. However, for some prudential measures such as sectoral-
specific capital buffers and reserve requirements, we observe
negative correlations between home countries’ tightening of
those instruments and the changes in their lending.

JEL Codes: G01, F34, G21, G28.

1. Introduction

International bank lending is becoming increasingly important for
the safety of the global financial system, in that swings in cross-
border bank lending can amplify domestic credit trends and thus
trigger booms and busts in individual countries. For example, while
the total foreign debt by Korea’s depositary institutions tripled from
2006 to the second quarter of 2008 ($51.1 billion to $159.1 billion),
it shrank by 34 percent to $104.6 billion in just half a year after the
global financial crisis broke out in the third quarter of 2008. This
sudden stop in cross-border loan supply brought a foreign-currency
liquidity problem to these institutions, subsequently exacerbating
the credit crunch in the financial markets during the period.

In the case of Korea, capital controls prior to the Asian finan-
cial crisis in 1997 limited the spillover of global monetary shocks,

∗Author e-mails: hyungg@bok.or.kr (Park) and jyeoun@bok.or.kr (Lee).
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but financial deregulation and capital liberalization after the crisis1

increased the vulnerability to global shocks such as the monetary
and financial policies of foreign countries on the domestic finan-
cial market. In particular, with the introduction of macroprudential
policy after the global financial crisis—in Korea as well as in major
countries—the cross-border spillover has become an important issue.

The footprint of foreign banks in Korea in terms of the number
of banks and the scale of assets is still small. As of end-2014, for-
eign banks’ total assets accounted for 15.5 percent of that of the
whole Korean banking sector, of which bank loans accounted for 8.3
percent.

Foreign bank branches operate quite differently from domestic
banks in terms of their business model. Their principal means of
funding is borrowing from both their head offices abroad and the
Korean financial market via currency/interest rate swap transac-
tions. Deposits accounted for only 17.2 percent of their total funding
as of end-2014.

Turning to their asset management, derivative transactions such
as interest rate swaps and currency swaps are major business con-
cerns, whereas loans are relatively minor. Loans accounted for 29.1
percent of foreign banks’ total assets as of end-2014, which is quite
small compared with that of domestic banks (73.7 percent).

The significance of foreign banks in Korea in terms of systemic
risk seems unremarkable considering that their assets comprise only
a small portion of the Korean banking industry. However, taking
into account the fact that they provide an important source of for-
eign wholesale funding in the Korean financial system, and consider-
ing that their transactions with Korean financial institutions have a
great impact on liquidity conditions in the Korean financial market,
their systemic importance should not be overlooked.

On top of that, foreign banks’ derivative activities through swap
transactions are sensitive to foreign exchange rate and interest rate
movement. This high sensitivity of foreign banks tends to make the
Korean financial system fragile to any changes in the global financial

1For major changes in the capital account regulations in Korea before and
after the 1997 crisis, refer to Yang-taek Lim, “Liberalization Process of Korean
Capital Markets,” Investment Management and Financial Innovations 1 (2004),
25–44.
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market and to policy changes in foreign countries. In this sense, the
investigation of the impact of prudential policies abroad on foreign
banks in Korea will have important implications in terms of financial
stability in Korea.

In this respect, we have explored in this paper the evidence of
inward spillover effects of prudential policy changes in foreign coun-
tries through their affiliates in Korea. In general, the results suggest
that changes in prudential measures in home countries do not have
an effect on the lending behavior of foreign banks in Korea. Though
we observed statistically significant coefficients for some pruden-
tial measures such as sectoral-specific capital buffers and reserve
requirements, the results are not robust enough to provide consis-
tent implications across different model specifications and confirm
the existence of inward spillover effects in Korea.

The remainder of this paper is organized as follows. Section 2 dis-
cusses the empirical models utilized to analyze the impact of home
countries’ prudential policies on foreign banks’ lending in Korea.
Section 3 provides a brief description of the data used, while section
4 presents the empirical results. Section 5 concludes and presents
some policy implications.

2. Data

We collect the bank-level statistics from the FAIRS2 (Financial
Analysis Information Retrieval System) database, which provides
various data from the financial statements of Korean financial insti-
tutions. As of end-2013, the amount of loans from foreign banks,
which is the main focus of the analysis, is relatively small com-
pared with asset levels, as foreign banks occupy 8.1 percent of total
banking loans in Korea. While subsidiaries and branches have a sim-
ilar amount of total loans (subsidiaries 4.1 percent and branches
4.0 percent of total banking loans), the composition of the loans
is strikingly different. Subsidiaries account for 4.0 percent of the
total loans issued in Korean won, compared with only 0.5 percent

2FAIRS is a database developed by the Bank of Korea (BOK) using the data
provided by the Financial Supervisory Service (FSS) in accordance to the mem-
orandum of understanding on the information sharing between the FSS and the
BOK.
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for branches. In contrast, branches account for 14.6 percent of the
loans denominated in foreign currency, compared with 1.4 percent
for subsidiaries.

Among the forty-two foreign banks in Korea, we exclude those
that had no balance in loans as of the end of 2013. Banks that have
had at least one zero loan balance since 2000 are further excluded.3

Lastly, banks from countries that are not included in the pruden-
tial database or the BIS cycle database are excluded. Applying
these criteria, twenty-eight foreign banks are selected, including two
subsidiaries and twenty-six branches. As of end-2013, these banks
accounted for 98.6 percent of total foreign bank loans, and the
twenty-six branches included in the sample made up 97.4 percent
of total foreign bank branch loans. The sample period covers from
2000:Q1 to 2013:Q4.

For the prudential policy index, we use the International Bank-
ing Research Network (IBRN) Prudential Instruments Database
described in Cerutti et al. (2017). The foreign banks included in the
sample are from eleven countries: the United States, Canada, the
United Kingdom, France, Germany, Australia, New Zealand, India,
Singapore, Japan, and China. Each country operates prudential
measures in a different way. The prudential database summary shows
that emerging countries use prudential policies more frequently than
advanced economies. For this reason, in the case of Korea the sample
includes very few observations that have non-zero values in regula-
tion index, as most of the parent banks of foreign banks in Korea
are located in advanced countries. Changes in reserve requirements
for foreign-currency-denominated deposits are observed only in one
country, and we also identify only ten changes in sector-specific cap-
ital buffer and seven changes in interbank exposure limits among
1,423 observations.

The most widely used measure is capital requirements, of which
there are twenty observations, since most countries in the sample
have adopted Basel-type capital regulation schemes. There are ten
episodes of loan-to-value (LTV) ratio limits, which are relatively
large considering the fact that most of the observations are from a

3As of the end of 2013, more than ten banks had no loan balances in their
balance sheet. The businesses of those banks are concentrated on incidental
businesses, such as securities investment.
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Table 1. Summary Statistics on Bank Characteristics

75th
Balance Sheet Characteristics Median Percentile

Log Assets 14.84 16.01
Tier 1 Ratio 20.54 40.78
Illiquid Assets Ratio 46.62 70.09
Net Intragroup Funding/Liabilities 35.77 71.38
Deposits Ratio 3.42 11.42
Loans (Ln Change) 2.35 13.19

Notes: This table provides summary statistics for bank balance sheet and lending
data. Data are observed quarterly from 2000:Q1 to 2013:Q4. Banking data come from
the FSS and are reported at the unconsolidated level. The Net Intragroup Funding
variable measures from the perspective of a bank’s head office total net internal
lending (or borrowing) vis-à-vis all its related domestic and international offices.

few countries. There are forty-one observations of reserve require-
ments for deposits denominated in local currency. For concentration
ratio limits we have twenty-one observations in the sample, and three
countries are implementing the instrument. Among 112 episodes in
total, measures were tightened in ninety-four cases (84 percent) and
loosened in 18 cases (16 percent).

The summary statistics on bank characteristics and changes in
prudential instruments are shown in tables 1 and 2.

3. IBRN Baseline Model Specification

Our work follows the empirical approach set by the IBRN, which
suggests four main model specifications. The first model is specified
as follows:

ΔYb,j,t = α0 + αi

3∑

i=1

HomePj,t−1 + α4Xb,j,t−1

+ α5Zj,t + fb + ft + εb,j,t. (1)

ΔYb,j,t is the quarterly change in log loans of foreign bank b in
Korea whose parent bank or head office is located in country j. Only
the change in total loans is considered, as foreign bank branches do
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not actively provide all types of loans in the Korean domestic credit
market.

HomePj,t is the quarterly change in a macroprudential policy
index for country j at time t. Xb,j,t−1 is a vector of bank character-
istics control variables and Zj,t represents the business and financial
cycle indexes for country j, which are compiled by the Bank for
International Settlements (BIS). The baseline model includes not
only bank fixed effects (fb) but also time fixed effects (ft).

ΔYb,j,t = α0 + αi

3∑

i=1

HomePj,t−i+1 + α4Xb,j,t−1 + α5Zj,t

+ βi

3∑

i=1

HomePj,t−i+1 · Xb,j,t−1 + fb + ft + εb,j,t. (2)

The second model above adds to model (1) interaction
terms between prudential policy variables and bank-specific
characteristics.

The third model is specified as follows:

ΔYb,j,t = α0 + αiHomePcum,b,j,t + α2Xb,j,t−1 + α3Zj,t

+ α4HomePb,j,t · Zj,t + fb + ft + εb,j,t. (3)

HomePcum,b,j,t is a cumulative macroprudential index showing
the level of policy tightness of country j at time t. On top of that,
HomePcum,b,j,t interacts with home-country cycle indicators, Zj,t in
the regression.

ΔYb,j,t = α0 + αi

3∑

i=1

HomePj,t−i+1 + α4Xb,j,t−1 + α5Zj,t

+ α6Zhost,t + βi

3∑

i=1

HomePt−i+1 + fb + εb,j,t. (4)

The final model considers the variables of the host country
(Korea). More specifically, HostPt represents changes in prudential
measures in Korea at time t and Zhost,t represents Korea’s real and
financial cycles. This reflects the fact that the activities of foreign
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bank subsidiaries and branches are significantly influenced by the
host country’s economic situation and regulatory environment. In
Korea in particular, where even foreign branches are regarded as
independent legal entities and supervised by the FSS, it is natural
to think that host-country variables may be more relevant.

4. Estimation Results

In this section, we discuss the empirical evidence presented in tables
3–6. In general, a foreign bank would respond to prudential regu-
lations in its home country by adjusting its lending. However, the
degree of this adjustment could vary depending on the country or
type of regulation. In response to prudential policy, the parent bank
in the home country could reduce its exposures to the country to
which it has the most significant amount of exposures. In this case,
loans may not decrease in countries such as Korea that host banks
with smaller assets or banks that concentrate on business types
other than loans. The resulting regulatory coefficients would not
be negative.

If tight regulations are applied on a country-specific basis instead
of being applied to every country, they can lead to changes in the
lending behavior of banks. For instance, if LTV caps were to be tight-
ened in a specific country, the parent bank could respond by reducing
loans in that country and increasing loans in countries that have not
tightened the caps.

As seen so far, the response of loans to changes in regulations,
or the sign of the regulatory coefficient, could differ depending on
the countries analyzed. This should be taken into account when
analyzing the empirical results in Korea’s case.

4.1 Reactions to Capital-Related Regulations and
Reserve Requirements

For general capital requirements, the estimated coefficients show dif-
ferent patterns among the specifications, as can be seen in the second
columns of tables 3–6. The sums of coefficients in the models show
different signs (negative in the first and fourth models, positive in
the second), and the result from the F-test to check the statistical
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significance of the joint hypothesis fails to present clear evidence
for the inward spillover effect of capital requirements regulation
(p-values are greater than 10 percent in all specifications).

These results may reflect the relatively small size of foreign banks
in Korea. In other words, as the loan assets of foreign bank affili-
ates in Korea are of relatively little importance in the consolidated
level, the changes in capital requirements in the home countries have
not made a significant impact on the loan-supplying activities of
those banks in Korea. In addition, in response to a change in cap-
ital requirements regulation, banks adjust the composition of their
asset portfolios to manage the optimal level of risk. This process
is done at the consolidated level, so the headquarters’ decisions on
the degree of adjustment at the foreign branch level depend on the
relative importance of the branch in terms of the total exposure.
In this sense, it is possible that foreign bank branches, which have
a relatively small exposure in the consolidated view, are pushed
back on the priority list when the parent banks redistribute their
portfolios.

An alternative explanation for the weak results is that in terms
of the capital requirements there may not have been great opportu-
nities for regulatory arbitrage, as the development of global capital
requirements regulation has been led by the BIS, and most coun-
tries included in the sample (including Korea) have followed the
supervisory guidance agreed to among BIS member countries.

Meanwhile, it is discovered that foreign bank loans do not
respond significantly to capital requirement changes in Korea. In
Korea, foreign bank branches are also required to meet capital ratio
regulations based on the same criteria as Korean domestic banks.
However, they normally tend to resort to headquarter financing,
directly adjusting regulatory capital rather than adjusting their asset
portfolios.

For the sector-specific capital buffer, in models using policy vari-
ables only, without balance sheet variables interactions (i.e., in mod-
els 1, 3, and 4), it turns out that tightening the sector-specific capital
buffer in the home country generally leads to a decrease in the lend-
ing growth of foreign banks in Korea, as shown in the third column
of tables 3, 4, and 6. It is applied at the consolidated balance sheet
level, so the negative sign of the coefficients can also be interpreted
to reflect the tendency that international banks adjust their total
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lending portfolios and simply redistribute the adjustments to their
business units.4

With respect to reserve requirements, our analysis consistently
shows that a tightening of reserve requirements in home countries,
whether it be for local- or foreign-currency deposits, has a negative
inward spillover effect on the lending activities of foreign banks in
Korea, as we can observe in the fifth and sixth columns of tables 3–6.
Like LTV ratio limits, reserve requirements also control the supply
of credit by banks directly. Thus, it is possible that a tightening
in reserve requirements reduces the lending capacity of the parent
banks in general, which also undermines the financing of foreign affil-
iates from their parent banks. Considering the fact that foreign bank
affiliates in Korea and foreign bank branches in particular depend
heavily on financing from their headquarters, these results seem rea-
sonable. In contrast, changes in Korea’s reserve requirements have no
significant impact on the changes in the loan supply of foreign banks
in Korea. We see this result as a reflection of the low dependency on
deposits of foreign bank branches in Korea.

4.2 Reactions to the Other Policy Instruments

In the analysis of LTV limits, as shown in the fourth columns of
tables 3–6, there is no striking evidence observed in the estima-
tion results. An LTV ratio limit is a measure that directly controls
the quantity of the mortgage loan supply. Therefore, it is generally
expected that a forced shrinkage in the domestic mortgage mar-
ket caused by a tightening of LTV limits will encourage banks to
seek opportunities abroad, thus leading to an increase in the lend-
ing of foreign bank branches. However, considering the lack of retail
banking activities of foreign bank branches in Korea, the absence
of linkage between loan supply from foreign banks and LTV limit
changes in the home country is not surprising. The result that for-
eign bank branches in Korea do not respond to LTV limit changes

4Among the countries included in the analysis, only two countries have imple-
mented this regulation, and policy changes occurred only ten times in total.
Also, there are only two foreign bank branches from these countries, one from
each country, and the loans supplied by these banks account for just 3 percent of
total foreign bank branch loans.
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of Korea also reflects this characteristic of the business activities of
foreign bank branches.

For the last two dependent variables, interbank exposure limits
and concentration ratio limits, this study does not find any connec-
tion between the lending behaviors of foreign banks in Korea and
the changes in these regulations in home countries, as shown in the
seventh and eighth columns of tables 3–6. Interbank exposure lim-
its have been implemented by a very limited number of countries
and have not changed frequently. In addition, this measure focuses
on limiting the contagion channel of a failure of a globally impor-
tant financial institution. Even though foreign banks in Korea are
involved in various interbank activities in the Korean financial mar-
ket, generally with Korean domestic banks, this regulation seems to
have had little influence on their activities, since Korean domestic
banks are not classified as “systemically important” from a global
view. Regarding the concentration limits of home countries, it is dif-
ficult to find any plausible reason to think that they may change the
business activities of the foreign affiliates, because those measures
intend only to mitigate the market domination of big banks in their
domestic banking industries.

4.3 Note on the Reactions to the Korean Financial Cycle

Among the other independent variables, we would like to take notice
of cycle variables. In most of the specifications, the loan-supplying
behavior of foreign affiliates in Korea turned out not to be influenced
by home countries’ financial and business cycles. In contrast to this,
we observe statistically significant positive coefficients for the finan-
cial cycle of the host country (Korea) in table 6, which implies that
foreign bank branches are more sensitive to changes in the macroeco-
nomic situations of host countries than home countries. Meanwhile,
home countries’ cycle variables turn out to have marginal effects on
the inward spillover of regulatory changes in some cases. In table
5, which displays the coefficients on the interaction term between
the financial cycle and regulatory variables, we can observe statisti-
cally significant positive numbers for LTV, reserve requirements, and
interbank exposure limits. This means that the negative (positive)
effects of regulation tightening on log loan changes are weakened
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(strengthened) when the measure is implemented in the expansion-
ary phase of the financial cycle. The business cycle has also a similar
effect on capital requirements, sector-specific capital buffers, and
interbank exposure limits.

4.4 Spillover through the “Funding Channel”

Foreign banks in Korea may contribute to total bank lending by
providing liquidity through swap operations with domestic Korean
banks. (We will refer to this channel in Korea as the “funding chan-
nel.”) Thus, we investigate whether there is a significant spillover
through the funding channel—specifically, changes in the internal
funding of foreign bank affiliates. We slightly modify the first model
specification, using a change in the intragroup funding (borrowing
from the head office) ratio to total liabilities as a dependent variable
and keeping other explanatory variables except the net intragroup
funding ratio in the model. In general, we fail to find strong evi-
dence to confirm a meaningful change in the funding behavior of
foreign banks in response to changes in prudential measures of home
countries.

However, this does not mean that the foreign banks’ swap oper-
ations have no effect on total bank lending in Korea, considering
that our dependent variable includes only lending by foreign banks.
Additional analysis will be necessary to verify the funding channel,
although that is beyond the scope of this IBRN project on prudential
regulation spillover through foreign banks.

Regarding the above analysis, it should be pointed out that the
activities of foreign banks in Korea are heavily influenced by Korean
regulation of cross-border capital flows. In Korea, prudential poli-
cies related to foreign exchange risk have been implemented since
the global financial crisis.5 As these measures change the funding
conditions of foreign banks, it is possible that their business activi-
ties are more significantly influenced by these regulations in Korea
than by the home countries’ prudential measures.

5Leverage caps on banks’ foreign exchange (FX) derivatives positions require
banks to limit their FX derivatives positions at or below a targeted level. Further-
more, a macroprudential stability levy (MSL) aims to limit the level of banks’
non-core FX liabilities.
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5. Conclusion

Since the global financial crisis, most countries have been introduc-
ing or strengthening prudential policies to limit systemic risk in the
financial sector to a manageable level. However, in a world where
financial markets are being globally integrated and the national-
ity of money is becoming less and less important, the effectiveness
of prudential policy in one country can be significantly restricted
by policy actions of other countries. In this sense, a multilateral
approach in designing an effective prudential policy scheme is very
crucial.

This paper aims to find evidence of inward spillover effects of
prudential policy changes through foreign bank affiliates in Korea.
The general conclusion is that the evidence of inward spillover effects
is not strong; that is, a change in prudential policies in home coun-
tries has not led to significant changes in the lending behaviors of
foreign banks in Korea generally. However, with respect to some pru-
dential measures, such as sectoral-specific capital buffers and reserve
requirements, we observed negative correlations between the tight-
ening of those instruments in home countries and the changes in the
lending of foreign bank affiliates in Korea.

As we discussed in an earlier section, we conjecture that the
generally weak evidence is mainly due to the business practices of
foreign banks in Korea. Lending is not their primary business activ-
ity, even though foreign banks are steadily expanding their retail
banking activities. Instead, their role as providers of foreign curren-
cies in the Korean financial markets remains crucial. In addition, the
business model of foreign banks differs by nationality. For example,
foreign bank branches from the United States and Europe act as
investment banks, while Asian banks are more actively involved in
trade finance.

Additional analysis on whether macroprudential policies affect
the funding of foreign banks from their headquarters and thus even-
tually affect foreign bank lending in Korea produced a negative
result. In other words, we could not find support for the hypothesis
that foreign bank lending is affected by variation in funding from
home-country headquarters caused by any macroprudential policy
change. Despite this result, we cannot completely discard the possi-
bility that foreign banks’ funding from headquarters affects the bank
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lending of Korean banks that engage in swap transactions with for-
eign banks in Korea. However, clarification of this issue seems to be
beyond the scope of the current IBRN project, and we would like to
leave it for future research.
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The large and concentrated international activities of
Dutch banks make the Netherlands particularly relevant for
assessing the outward transmission of prudential policies.
Analysis of the quarterly international claims of twenty-five
Dutch banks in sixty-three countries over 2000–13 indicates
that Dutch banks increase lending in countries that tighten
prudential regulation. This result is driven particularly by
larger banks, by banks with higher deposit ratios, by lend-
ing to advanced economies, and by lending in the post-crisis
period. The result is not significant in most other subsamples.
These findings suggest that banks react to changes in local
prudential regulation via foreign lending—which could come
either from regulatory arbitrage or from signaling effects of
prudential policy on country risk. This contributes to the case
for the reciprocation of macroprudential policy.

JEL Codes: F42, F44, G15, G21.

1. Introduction

In response to the global financial crisis, microprudential and macro-
prudential regulations have been tightened in most countries to
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strengthen the stability and resilience of the banking system (Aiyar,
Calomiris, and Wieladek 2015). This, in turn, has led to a discussion
about the spillover effects of regulation (see Buch and Goldberg 2017
for a review of relevant studies). The Netherlands presents a unique
testing ground for analyzing the outward transmission of pruden-
tial regulation, i.e., the impact of changing prudential regulation in
country j on lending growth by international banks to country j.

The Dutch economy has a large banking sector relative to GDP
(De Nederlandsche Bank 2015). After peaking at 562 percent of GDP
in 2007, Dutch banking-sector assets have since fallen to around 380
percent of GDP by the end of 2015, still well above the euro-area
average. The sector is very concentrated: the largest three banks—
ING, Rabobank, and ABN Amro—hold 80 percent of overall Dutch
deposits and also have dominant market shares in the mortgage and
business loan markets. While foreign-owned banks hold only about
10 percent of domestic banking-sector assets in the Netherlands, sev-
eral Dutch banks have significant foreign activities. Together, such
foreign claims amount to over €1 trillion, or about 39 percent of
Dutch banks’ consolidated total assets in 2015. This share, too, has
fallen since the crisis, following the acquisition and breakup of ABN
Amro by a banking consortium consisting of the Royal Bank of Scot-
land, Santander, and Fortis in 2008,1 and the sale of some of the
foreign business units of ING, which was required by the European
Commission as a condition for state support in 2008 (see figure 1).

The Dutch banking sector has gone through some important reg-
ulatory changes over the period, most particularly after the crisis,
when bank capital requirements were raised significantly and bind-
ing loan-to-value and debt-service-to-income ratios were instituted
for domestic mortgages. Yet these measures were often taken con-
temporaneously, meaning that there is relatively little variation in
the domestic prudential index. Due to this feature and the relatively
limited domestic activities of foreign banks in the Dutch banking
system, we do not study inward transmission, which is the focus of
a number of other country chapters.

1The Dutch parts of Fortis and ABN Amro were nationalized in 2009; at the
end of 2015 the Dutch government sold part of its shares to the private sector
in an initial private offering. The remaining shares will—at some point—also be
sold.
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Figure 1. Foreign Activities of the Dutch Banking
Sector by Geography, 2004–15

Note: The figure shows the geographical distribution of foreign activities of
Dutch banks; foreign activities are defined as foreign claims of the consolidated
banking sector on an ultimate-risk basis. Left axis: € billions; right axis: percent-
age of total assets.

Notably, the Dutch banks’ foreign activities are relatively diversi-
fied. In contrast to many other national banking sectors, which often
have a strong regional focus, Dutch banks have a global footprint (see
chapter 10 in de Haan, Oosterloo, and Schoenmaker 2015). While
the European Union (EU) accounts for 58 percent of foreign activi-
ties, Dutch banks are also active across North American, Asian, and
Latin American markets. Therefore, studying the behavior of Dutch
banks can provide important insights into how changes in prudential
regulation in destination countries affect foreign lending activities,
both cross-border and through local branches and subsidiaries. Over-
all, we find evidence that Dutch banks increase their foreign lending
in countries that tighten prudential regulation. Looking at relevant
subsamples, we find that this result is driven particularly by larger
banks, by banks with higher deposit ratios, by lending to advanced
economies, and by lending in the post-crisis period. The results are
not significant in most other subsamples.

We offer two competing interpretations for these results. The first
is that Dutch banks engage in regulatory arbitrage: when domestic
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banks in destination markets are constrained by prudential policy
measures, Dutch banks, not bound by such measures, may have seen
an opportunity to increase lending and gain market share. An alter-
native, and more benign, interpretation is that Dutch banks view the
tightening of prudential measures as a positive signal about the regu-
latory quality of the respective country. Perceived country risk may
decrease when authorities take measures to combat systemic risk,
and this in turn could persuade Dutch banks’ risk-management func-
tions to increase country lending limits. For both interpretations, it
is clear that the increase in lending runs counter to the intended
effects of the prudential measure. As such, this supports the case
for the reciprocation by the home authorities of macroprudential
measures in the host country in line with recent policy initiatives in
Europe (European Systemic Risk Board 2015).

The rest of this paper is organized as follows. Section 2 presents
the data and stylized facts. Section 3 presents the methodology and
key results in both the pooled sample and relevant subsamples.
Section 4 concludes with some further discussion of the interpre-
tation of our results and the policy implications.

2. Data and Stylized Facts for the Netherlands

2.1 Bank-Level Data

The bank-level data for this project are taken from bank-specific
reporting to De Nederlandsche Bank (DNB), which acts both as
the national central bank and as the prudential supervisor of the
Dutch financial system (banks, insurers, pension funds, and invest-
ment funds). As a member of the Eurosystem and a reporter to
the Bank for International Settlements (BIS) international bank-
ing statistics, DNB collects data using internationally comparable
templates. Confidential data for twenty-five internationally active
Dutch banks in sixty-three countries have been collected for the
period 2000:Q1 to 2013:Q4. The data on the foreign activities of
Dutch banks, necessary for the dependent variable, are taken from
bank-specific reporting to DNB for the BIS international banking
statistics. We use the claims on all sectors, based on the sum of cross-
border lending, local lending in foreign currency, and local lending
in domestic currency. These bank-specific data are accessible within
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DNB for research and policy purposes, but are not shared publicly.2

The aggregated data on such foreign claims are available on the DNB
website3 and are included in external publications of the BIS. Our
dependent variable, foreign loans, captures the quarterly growth in
such claims (measured by taking the log difference), i.e., ΔYb,j,t for
Dutch bank b in destination country j in quarter t.

Bank balance sheet data, necessary for the construction of
independent variables, come from regulatory financial reporting
(FinRep).4 These include the size of the bank captured by the log of
total assets; its core deposits ratio, measured by core deposits over
total assets; the unweighted tier 1 capital ratio, i.e., tier 1 capital
divided by total assets, without any risk weighting; and the inter-
national activity ratio, which is defined as total foreign claims over
total assets. All data are on a consolidated basis.

Table 1 offers some descriptive statistics. Across the sample,
Dutch banks received only 30 percent of overall funding in the form
of deposits, reflecting the relatively high use of wholesale funding.
The median unweighted tier 1 capital ratio was 5 percent of total
assets, and foreign activities accounted for 30 percent of the median
bank’s balance sheet, but with a relatively wide standard deviation.
The median quarterly change in foreign activities is close to balance
at 0 percent.5

Table 2 shows the correlations between the key bank-specific vari-
ables. Notably, among our sample of twenty-five Dutch banks, we see
that larger banks tend to have lower deposit ratios (i.e., more whole-
sale funding), higher tier 1 capital ratios, and lower international

2Under certain restrictions (anonymized) micro data are available for visiting
scholars for specific research projects or to replicate research results. Interested
parties may contact Jakob de Haan (j.de.haan@dnb.nl).

3See http://www.dnb.nl/en/statistics/statistics-dnb/financial-institutions/
banks/consolidated-banking-statistics-supervisory/index.jsp, table 5.9, “Consoli-
dated Assets of Domestic Credit Institutions: International Claims on Immediate
Borrower Basis.”

4Because the relevant reporting templates have changed over time, it has been
necessary to merge the bank balance sheet time-series data from different report-
ing standards (2000–04, 2004–07, and 2008–13). The commitment ratio and net
due to/net due from foreign office are not available in the relevant data sources.

5In line with the International Banking Research Network (IBRN) project
methodology, and in order to correct for structural breaks, values of the depen-
dent variable larger than 100 percent and smaller than –100 percent have been
dropped.
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Table 2. Correlations between Data on the
Dutch Banks in the Sample

Inter-
Log Total national

Assets Deposits Tier 1 Activity

Foreign Loans (Ln Change) 0.001 0.009 0.011 0.007
Log Total Assets −0.299 0.289 −0.373
Core Deposits Ratio (%) −0.280 0.119
Tier 1 Capital Ratio −0.139

(Unweighted, %)
International Activity

Ratio (%)

Notes: The core deposits ratio, tier 1 capital ratio, and international activity ratio are
defined, respectively, as core deposits (entrusted savings and other funds entrusted), tier 1
capital, and total foreign claims over total assets. Median values may diverge significantly
from the (weighted) mean of indicators across the Dutch banking sector. See table 7 in
the appendix for further details on the construction of variables.

activities (reflecting a few small banks with a very high share of
activities abroad). The correlations are still low enough that the
variables can be included together without any worries about mul-
ticollinearity.

2.2 Data on Prudential Instruments

Data for prudential instruments in destination countries draw on the
IBRN Prudential Instruments Database described in Cerutti et al.
(2017). As in other papers that are part of the IBRN project and
that focus on outward transmission, we use “destination-country
regulation” (DestPj,t) to capture tightening or loosening of pruden-
tial measures in destination country j and time t. DestPj,t has a
value of +1 when prudential measures are tightened and –1 when
measures are loosened. Over the course of the sample period there
have been 419 changes in prudential regulation—both tightening
and loosening—in the sixty-three countries in which Dutch banks’
foreign activities are examined.

Table 3 shows the breakdown by instrument. Overall the whole
sample, especially capital requirements, loan-to-value (LTV) limits
on mortgages, and foreign-currency and local-currency reserve
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Table 3. Summary Statistics on Changes in Prudential
Instruments in Destination Countries

No. of No. of
Changes Changes

Instrument (Tightening) (Loosening)

All Instruments 273 146
General Capital Requirements 61 0
Sector-Specific Capital Buffer 34 11
Loan-to-Value (LTV) Ratio Limits 58 22
Foreign-Currency (FX) Reserve

Requirements
65 37

Local-Currency (LC) Reserve
Requirements

93 117

Interbank Exposure Limit 19 1
Concentration Ratio 25 3

Notes: Tightening (+1) refers to, e.g., an increase in capital or reserve require-
ments or a reduction in exposure limits; these changes make regulation more binding.
Moves in the other direction are loosening (–1). The “All Instruments” variable is a
tightening or loosening of any of the seven subcategories of instruments in a given
quarter.

requirements have been tightened. As an illustration, many emerg-
ing market economies tightened local-currency reserve requirements
before the global financial crisis (e.g., Brazil and Turkey in 2002,
China several times in 2006–08), and most advanced economies
increased capital requirements at least once in 2011 and 2012. Sev-
eral EU countries tightened interbank exposure limits or concentra-
tion limits during the sample period (though this data is missing for
a substantial number of countries). Local-currency reserve require-
ments have also been loosened in a large number of cases—for exam-
ple, in the euro-area countries, where the reserve requirements were
lowered for all currency union members in 2000 and 2012.

2.3 Macroeconomic and Financial Controls

One obstacle in the analysis of Dutch banks is the relatively small
number of banks active in each country. While the twenty-five banks
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Figure 2. Changes in Foreign Claims after Tightening,
Loosening, and Neutral Quarters

Note: The figure shows the change in foreign claims of Dutch banks after changes
in prudential policies in destination countries (mean changes in the dependent
variable, ΔYb,j,t, in the quarter after a change in DestPj,t) over the full sample.

in our sample all have foreign activities, there are significant differ-
ences between institutions. The largest banks are generally active
on some scale in all of the sixty-three countries for which policy
and macro data are available, while the smaller banks are in general
active in only ten to twenty of the possible foreign markets. This
makes it difficult to control for country-quarter effects. In order to
ensure that loan demand effects and other macroeconomic factors
are taken into account, we control for the business cycle using the
output gap and the financial cycle using the credit-to-GDP gap as
constructed by the BIS. Both measures are available at quarterly
frequency.

2.4 Stylized Facts

An initial look at the data shows a clear result even without con-
trolling for relevant macroeconomic and bank-specific characteristics
(see figure 2). Dutch banks seem to have increased their foreign
claims by about 0.6 percent within one quarter in countries which
tightened prudential policy. They decreased claims by 0.86 percent
within one quarter after policies were loosened. This offers a priori
evidence of our key result on outward transmission. Yet notably,
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the economic relevance of this effect is relatively small—only about
0.02 standard deviations of the dependent variable. Examining this
relationship while controlling for relevant macroeconomic and bank-
specific characteristics is the focus of the next section.

3. Empirical Method and Regression Results

Following the approach to examining outward transmission
described by Buch and Goldberg (2017), we use the following regres-
sion to explain how changes in prudential policies in a destina-
tion country affect changes in Dutch banks’ lending growth to that
country:

ΔYb,j,t = α0 +
2∑

k=0

αk+1DestPj,t−k + α4Xb,t−1 + α5Zj,t

+ fj + ft + fb + εb,j,t,

where ΔYb,j,t denotes quarterly changes in the log of claims of Dutch
bank b to destination country j in quarter t. DestPj,t,DestPj,t−1, and
DestPj,t−2 are changes in prudential policies in the destination coun-
try in, respectively, the current quarter, the previous quarter, and
two quarters previously. Meanwhile Xb,t−1 is a vector of lagged bank-
level controls, namely size tier 1 capital ratio international activity
ratio and core deposits ratio; Zj,t is country-level controls (out-
put gap and credit gap); and fi, ft, and fb are destination-country,
quarter and bank fixed effects.

3.1 Baseline Analysis of Outward Transmission of
Prudential Policies

The empirical results confirm that Dutch banks increase their activ-
ities in countries that tighten prudential regulation after one quar-
ter. As shown in table 4 (column 1), the coefficient of all measures
combined is positive and statistically significant at the 5 percent
level. These findings are in line with the evidence for French banks
reported by Bussière, Schmidt, and Vinas (2017), and for the for-
eign branches and cross-border lending of Italian banks reported by
Caccavaio, Carpinelli, and Marinelli (2017). The index is not sig-
nificant contemporaneously, or two quarters after the measures are
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taken. In economic terms, a tightening of prudential policies in one
quarter leads to a 1.35 percent increase in cross-border claims one
quarter later—which is about twice the size of the unconditional
results reported in section 2.4, but still relatively small compared
with the sample variance.

Among individual measures (columns 2–8), we find that espe-
cially increased capital requirements and local-currency (LC) reserve
requirements tend to precede higher activity in the host coun-
try, again after one quarter. A tightening of capital requirements
leads to an increase of 2.96 percent in international claims. Most
other measures have positive coefficients after one quarter, but are
not statistically significant. Interestingly, interbank exposure lim-
its actually have a significantly negative sign during the quarter of
activation, while concentration limits have a significantly negative
impact two quarters later. It is possible that these instruments have
been designed in ways that are binding even for foreign banks (see
below).

Our findings for capital requirements are similar to results
reported by Ohls, Pramor, and Tonzer (2017) and Damar and
Mordel (2017) for German and Canadian banks, respectively, while
our results for local-currency requirements are in line with those of
Avdjiev et al. (2017) which are based on sixteen banking systems
and fifty-three counterparty countries. The latter authors argue that
a tightening of local-currency reserve requirements in the destination
country may lead to an increase in foreign affiliates’ local lending for
two reasons: foreign branches are not subject to the reserve require-
ments of the destination country, and foreign subsidiaries (which are
subject to such requirements) can obtain funding from their parent
if they get close to the regulatory minimum. So foreign branches and
foreign subsidiaries are likely to step in and replace domestic banks
when reserve requirements increase. Likewise, foreign banks may
increase cross-border lending if domestic banks reduce their lend-
ing due to increased prudential regulation. Cerutti, Claessens, and
Laeven (2015) find that the greater use of macroprudential policy is
associated with more reliance on cross-border credit, in particular
for open economies.

Among bank controls, we find that smaller banks and those
with greater deposit funding tend to have higher loan growth in
foreign countries. On the other hand, the tier 1 capital ratio and
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Figure 3. Schematic View of the Application of
Prudential Policies

international activity ratio are not significant.6 Among the macro-
economic controls, we find—as expected—that Dutch banks tend to
increase exposures in those countries where the business cycle and
financial cycle are in an upturn phase.7

The results on prudential policies may be interpreted as evidence
of regulatory arbitrage. Previous research on regulatory arbitrage
reports that banks in countries that tighten banking regulations are
induced to increase their claims on countries that are less regulated
(Houston, Lin, and Ma 2012; Ongena, Popov, and Udell 2013). In
our case, the story is slightly different. Because most prudential rules
only apply to domestic banks and foreign subsidiaries, foreign banks
active in a host country may circumvent local prudential regulation
through branches and cross-border lending (figure 3). In our data
set, which includes both local (branch and subsidiary) activities and

6Changes in the lag structure for bank balance sheet variables, such as lag-
ging by two quarters, lead to a decline in significance for the coefficients of total
assets and deposit funding, but not to any notable changes in the coefficient of
the prudential policies variables (results available on request).

7It is possible that prudential policy variables will be determined in part based
on credit market conditions—meaning an endogeneity problem with including the
credit gap in our regressions. As an alternative, we have run the baseline without
the credit gap. Results are very similar; only the coefficient for capital require-
ments loses statistical significance. Lagging the credit gap and output gap by one
quarter does not lead to a change in the results (details available on request).
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cross-border lending,8 this would mean that Dutch banks increase
their activities when domestic competitors are constrained by pru-
dential policy. In this way, foreign banks operating through branches
or direct cross-border lending can gain market share from domestic
banks and foreign subsidiaries. These results are consistent with ear-
lier studies for the United Kingdom (Aiyar, Calomiris, and Wieladek
2014; Reinhardt and Sowerbutts 2015) and with recent work on
cross-sector substitution effects of macroprudential policy (Cizel
et al. 2016).

An alternative, and more benign, interpretation is that Dutch
banks see prudential measures as a signal of stronger regulatory
quality. There is some evidence suggesting that regulatory quality
is a pull factor for foreign direct investment by banks. For instance,
Galindo, Micco, and Serra (2003) find that host-country banking
regulations that converge toward international standards have a pos-
itive impact on foreign bank penetration. Likewise, Claessens and
van Horen (2014) find that the absolute difference between home-
and host-country regulation is significant in explaining bilateral for-
eign bank presence using a large database on 1,199 foreign banks
from 75 home countries present in 110 host countries. In this case,
the internal risk-management function of banks, which is responsible
for setting country limits, may judge that prudential measures cause
country risk to decline, or indicate a proactive stance by regulators
that reflects well on overall country risk. This is consistent with the
results of the controls for the output and credit gap. The fact that
Dutch banks increase lending in countries experiencing strong GDP
and credit growth may reflect both greater loan demand and greater
risk appetite by Dutch banks in these countries. As will be discussed
below, this is still problematic from a policy perspective, as it implies
that banks tend to increase activities at precisely the moment that
credit excesses are building up, which prudential policies are seeking
to mitigate.

8Unfortunately, we are not able to distinguish between branches, subsidiaries,
and cross-border lending. The breakdown that does exist in the BIS data is
between cross-border lending and claims in foreign currency (i.e., domestic FX
lending) on the one hand, and local claims in local currency (branches and sub-
sidiaries) on the other. Because this conflates currency denomination with the
type of bank operations, the breakdown is not useful for this analysis.
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3.2 Bank Characteristics and Relevant Subsamples

In order to better understand the link between bank characteris-
tics and prudential policies, we split our sample along the four bank
characteristics analyzed in the baseline regression: total assets, tier 1
capital ratio, international activities ratio, and deposit ratio. In each
case, banks are assigned to a “high” or “low” group depending on
whether they are above or below the median value across the whole
sample. The regression results (table 5) show that the impact of
prudential policies in the previous quarter (DestPj,t−1) is strongest
among large banks (column 1) and those with high deposit ratios
(column 7). The impact is also significant for banks with low tier
1 capital ratios (column 4) and for the subsamples with high (col-
umn 5) and low (column 6) international activities ratios.

It is difficult to gauge whether these results support the regu-
latory arbitrage or country risk signaling interpretation. For both
narratives, large banks may be better placed than small banks to
monitor changes in regulation and to respond quickly to them. Those
with high deposit financing may find that they have more available
liquidity to grow abroad in selected markets when opportune than
banks that already depend to a large extent on wholesale funding.
Yet each of these effects is possible in case of regulatory arbitrage
or signaling.

As a final exercise, we also look into the results over relevant geo-
graphic and time subsamples—particularly in advanced and emerg-
ing market economies, and before and after the global financial crisis.
The former are defined based on the International Monetary Fund’s
World Economic Outlook definition, while the break for the global
financial crisis is 2008:Q1 (around the collapse of Bear Stearns, which
marked a starting point for the buildup of financial market stress
that culminated in September 2008 with the bankruptcy of Lehman
Brothers). Table 6 shows that the coefficient for prudential policies
only maintains statistical significance for advanced economies (col-
umn 1), and for the post-crisis period (column 4). It is not significant
for emerging market economies (column 2) or the pre-crisis period
(column 3). When splitting measures into tightening and loosen-
ing (column 5), the signs of the coefficients remain as expected: we
find that tightening leads to greater cross-border lending by Dutch
banks, while loosening leads to reduced lending of a roughly equal
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magnitude (symmetric effect). Yet with t-values of 1.57 and 1.64,
both coefficients are just shy of statistical significance at the 10
percent level.

4. Concluding Remarks

Our results show that Dutch banks increase their local and cross-
border lending in countries that tighten prudential policies, and
decrease such lending after the loosening of policies. These results
can be interpreted in terms of regulatory arbitrage or country risk
signaling. Distinguishing between these two explanations will require
further quantitative and qualitative analysis. Yet in either case, our
results imply that Dutch banks have ramped up their exposures
precisely when host authorities intend to put a brake on excessive
lending through prudential measures. This is likely to undo part of
the intended effects of the policy measures.

As such, our results support the case for reciprocation of macro-
prudential measures. Reciprocity means that the macroprudential
authority in one country applies the measures of another jurisdic-
tion for the activities of its banks in that jurisdiction. Right now,
reciprocity of macroprudential instruments is largely voluntary and,
even within the EU, has been very rare.9 The European Systemic
Risk Board (ESRB) recently adopted a recommendation for a reci-
procity framework in the EU, based on a “comply or explain” mech-
anism (ESRB 2015). This should lead to more reciprocity decisions
within the EU and greater cross-country experience to build on at
a global level. If reciprocity dampens the substitution of domestic
credit by foreign bank lending after macroprudential measures are
tightened, such a framework may contribute to greater effectiveness
of macroprudential policy in the future.

9EU member states may reciprocate measures of other member states based
on an explicit passage in the European Capital Markets Directive and Regulation
(CRD IV/CRR). Yet of the fifty substantive macroprudential measures taken in
the EU in 2014, only three were voluntarily reciprocated: the Estonian systemic
risk buffer (SRB), which was reciprocated by Sweden and Denmark; the Swedish
countercyclical capital buffer (CCB of 1 percent), reciprocated by Denmark,
Slovakia, Finland, and the United Kingdom; and the Belgian risk weights for
mortgages, reciprocated by the Netherlands (DNB).



Vol. 13 No. S1 Lessons from the Netherlands 311

Table 7. Definition of Balance Sheet Independent
Variables

Variable Name Description Data Source

Log Assets Log (Balance Sheet
Total)

FinRep (De Nederlandsche Bank)

Core Deposits Ratio Funds Entrusted/
Total Assets (in %)

FinRep (De Nederlandsche Bank)

Tier 1 Capital Ratio Tier 1 Equity Capital/
Total Assets (in %)

FinRep (De Nederlandsche Bank)

International Activity Foreign Claims/Total
Assets (in %)

BIS Reporting and FinRep (De
Nederlandsche Bank)

Appendix

The dependent variable, ΔYb,j,t, denotes the change in foreign claims
by bank b in destination country b in quarter t. All values greater
than 100 percent and less than –100 percent have been removed.
This controls for the restructuring of certain banking groups and
the sale of foreign activities in specific countries during the sample
period. Data come from bank-specific reporting to DNB for the BIS
international banking statistics. We use the claims on all sectors,
based on the sum of cross-border lending, local lending in foreign
currency, and local lending in domestic currency.

Table 7 details the construction of bank-specific variables. The
ratio of illiquid assets and the net due to/due from head office are
not available in the regulatory databases. All data are on a consoli-
dated basis, and thus include the assets of foreign branches and sub-
sidiaries as well as cross-border lending. Because reporting templates
have changed during the sample period, we have merged time-series
data over the periods 2000:Q1 to 2004:Q3, 2004:Q4 to 2007:Q4, and
2008:Q1 to 2013:Q4. Luckily, the definitions of our variables of inter-
est have remained constant across the reporting templates such that
they do not contribute to trend breaks. All data are reporting in
(current) thousands and are not corrected for inflation or exchange
rate movements.
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The main goal of this paper is to determine whether foreign
banks adjust their lending in Poland in response to changes to
regulatory policy in their home countries. Poland, with its con-
servative, predominately foreign-owned banks concentrated on
domestic activities, is an interesting case to study the exis-
tence of inward policy spillovers. Bank-level data and fixed-
effect panel models are used to assess the impact of home-
country regulations on the quarterly growth rate of lending
to the domestic non-financial private sector. We especially
focus on the changes in capital requirements, as they have
been expected by Polish regulators to negatively affect the
operations of foreign-owned banks in Poland. We find that
tightening capital requirements in the home countries of Polish
foreign-owned banks has a significant, negative effect on credit
extension in Poland; however, when we also account for Polish
regulations in this area, the impact of home-country changes
is no longer significant, which suggests that local regulatory
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1. Introduction

The increase in the number of regulatory actions across the globe
(especially after the global financial crisis) has sparked concerns over
the cross-border effects of such policies (see Buch and Goldberg
2017 for a review of the literature). This is especially important for
many emerging economies which are hosts to international banks and
therefore are highly vulnerable to potential cross-border deleverag-
ing.1 The aim of this paper is to verify the existence of inward policy
spillovers in the Polish context and to determine whether interna-
tional banks adjust their lending growth in Poland in response to
changes in the regulatory policy in their home countries. This ques-
tion is especially important from a Polish perspective, as the bank-
ing system in Poland is dominated by foreign-owned banks. Over
the analyzed period (2002–14), the share of such institutions in the
assets of the banking sector has never fallen below 50 percent. Inter-
national banks operate in Poland mostly as subsidiaries of large
banking groups; branches of foreign banks have never played a sig-
nificant role in the Polish market, with their combined share in assets
rarely exceeding 5 percent. At the end of 2014, the most important
foreign-owned institutions were banks with headquarters located in
Italy (13 percent of assets), Germany (10.3 percent of assets), Spain
(9.1 percent of assets), and the Netherlands (9 percent of assets)—
see Narodowy Bank Polski (2015). Such a structure leaves the Polish
banking sector exposed not only to local (i.e., Polish) prudential reg-
ulations but also to home-country prudential policy that affects the
functioning of the consolidated banking groups.

The potential regulatory spillovers have been debated in Poland,
especially right after the outbreak of the global financial cri-
sis and during the European Union (EU) negotiations about the
CRDIV/CRR package. There were fears that the need to comply
with tightened regulatory requirements after the crisis, together with
the worsening financial situation of the banking groups, would affect
the ability and willingness of Polish foreign-owned banks to extend

1 For example, the report published by the Financial Stability Board
(2016) notes that “Some EMDEs report continuing concerns about cross-border
spillovers that may be reducing the presence and activities of global banks in
their domestic markets. These concerns . . . also reflect how home jurisdictions of
hosted global banks are implementing the reforms.”



Vol. 13 No. S1 Lessons from Poland 317

credit to the local economy. The end of new foreign bank financing
after the crisis was considered one of the key threats, and possible
contagion channel in Poland and in other countries in the Central
and Eastern Europe region.

There are several features of the Polish banking sector that make
it a unique testing ground for regulatory spillovers. First, there is
relatively big variation in the home countries of foreign banks oper-
ating in Poland. At the end of 2014, owners of Polish foreign-owned
banks were from sixteen different countries. Since these countries
differ in the intensity and timing of prudential actions, the spillover
effect can be easily identified. At the same time, there are still some
big domestically owned institutions that can be treated as a control
group that helps in the identification process. Second, nearly all the
activity of Polish banks is domestic, so the only policies that may
directly affect their credit growth are those in the home countries
of foreign-owned banks and Polish regulations (a lack of substantial
foreign operations is the reason for choosing not to study outward
transmission in this paper). Finally, the business model of Polish
banks, both domestic and foreign owned, is conservative (assets con-
sist mainly of loans granted to non-financial customers; operations
on financial markets are not a significant part of their business activ-
ity), and therefore, by looking at credit extension we capture most
of the variation in the bank activities.

Data for the study come from supervisory reporting. In princi-
ple, all types of commercial banks are included in the sample (foreign
and domestically owned, subsidiaries and branches); however, sev-
eral small adjustments have been made and some banks have been
omitted to avoid the results being affected by outliers. All data were
collected at the individual level.

The results of the study show that tightening capital require-
ments in home countries has a significant negative impact on credit
extension in Poland; however, this effect is only significant when we
do not explicitly control for the Polish regulations in this area. This
means that foreign-owned banks have not contributed to a credit
crunch in Poland in the sample period by transmitting changes in
their domestic regulations into the Polish market.

The paper is structured as follows. First we present several
facts about the Polish banking sector and describe the empirical
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methodology and data. We then present our results, including vari-
ous robustness checks. The paper ends with conclusions.

2. Empirical Methodology and Data

2.1 Stylized Facts for Poland

The high importance of the regulatory spillovers in a Polish context
is a result of the dominance of foreign-owned banks in the banking
sector. Any changes in the domestic regulations of such banks (i.e.,
changes in the regulations in their home countries) therefore poten-
tially affect credit availability in the Polish economy, either directly
(for example, if foreign-owned banks engage in cross-border delever-
aging to meet stricter regulatory criteria imposed at the consolidated
level) or indirectly (through the impact of regulatory changes on the
economic condition of banks).

The role of foreign-owned banks in the Polish banking sector
during the period analyzed has been evolving. Initially, their market
share was rising as a result of the privatization process in Poland
(similarly to other emerging countries, Poland decided to privatize
most of its previously state-owned banks by selling them to the large
multi-national banking groups that were able to provide adequate
capital and know-how2). Since the outbreak of the crisis, there have
been some adjustments along the extensive margin. A small number
of foreign-owned banks decided to leave Poland (for example, Bel-
gian KBC or Nordic Nordea), sometimes in response to government
interventions in their home countries—for example, Irish AIB Group
had to put its Polish subsidiary up for sale after receiving state sup-
port in Ireland. The buyers were either domestic banks or other for-
eign investors (for example, Santander bought a subsidiary in Poland
from KBC). Such adjustments during the period analyzed have not
been big—at the end of 2014 the share of foreign-owned banks was
still high (over 60 percent of the total assets of the Polish banking

2Funding received from parent institutions helped Polish banks expand their
activity during this pre-crisis period—for example, by granting mortgage loans
denominated in foreign currency (available data suggest that it was foreign-owned
banks that introduced such products to the Polish market; see G�logowski and
Szpunar 2012).
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Figure 1. Largest Foreign Investors in the
Polish Banking System
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Source: Data from the Polish Financial Supervision Authority.

sector compared with 72 percent at the end of 2008) and the num-
ber of countries from which owners of Polish banks originate remains
stable (seventeen countries at the end of 2014, the same as in 2008),
with the largest investors coming mostly from the EU (see figure 1).

Two types of regulations in home countries have been expected
by policymakers to be particularly important for Polish foreign-
owned banks—capital requirements and liquidity regulations (see
Jakubiak 2012 and Kwaśniak 2012). Increased capital standards
have been believed to lead to cross-border deleveraging, either in
the form of reducing lending activity in other than domestic mar-
kets to reduce consolidated risk-weighted assets or by selling for-
eign subsidiaries. The initial proposals of the CRDIV/CRR package
assumed centralized liquidity management in a banking group. From
the perspective of host-country regulators, this created the risk of
transferring the liquidity from subsidiaries to their headquarters and
leaving Polish banks as dummy companies (see Gadomski 2011).
Similar concerns reemerged in 2013 with the creation of the Single
Supervisory Mechanism. The speech given in Dublin by Constancio
(2013) was understood as an announcement of the forthcoming cen-
tralized capital and liquidity management in banking groups (see
Narodowy Bank Polski 2014).

During the analyzed period, the operation of banks in Poland
has also been influenced by a number of local prudential regulations
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aimed at limiting excessive growth in lending to households (mainly
mortgage related, such as debt-service-to-income and loan-to-value
limits or increased risk weights). Regulatory measures in Poland
have been implemented in the form of recommendations issued by
the Polish Financial Supervision Authority (PFSA). They have been
applicable to all banks, both Polish and foreign owned (including
branches). Even though they formally have a microprudential char-
acter, they have been issued with a reference to the systemic risk.
A more detailed description of the Polish experience with tools lim-
iting credit growth can be found in Bierut et al. (2015). Other pru-
dential actions taken in Poland include implementations of the EU
regulations (CRDI-CRDIV), short- and long-term liquidity limits
introduced in 2008, recommendations to maintain higher minimum
capital ratios, and dividend restrictions.

2.2 Empirical Methodology

In the empirical analysis we examine whether Polish banks mod-
ify their activity in response to regulations in their home countries.
The analysis explores the effect of changes in regulation on banks’
loan growth, following the approach described in Buch and Goldberg
(2017). We begin with the following regression specification (1):

ΔYb,j,t = α0 + (α1HomePj,t + α2HomePj,t−1 + α3HomePj,t−2)

+ α4Xb,j,t−1 + α5Zj,t + fb + ft + εb,j,t, (1)

where ΔYb,j,t is a quarterly growth rate of loans, and Xb,j,t−1 is
a vector of control variables that captures the degree to which a
bank b is exposed to changes in regulation of country j through ex
ante balance sheet composition and market access. Zj,t represents
the financial and business cycle variables for country j. Bank and
time fixed effects are included.3 The prudential policy changes are
captured by HomeP j prudential policy in the home country of the
parent bank. Detailed definitions of the variables used can be found
in table 10 in the appendix.

The above specification does not take into account the possibility
that the response to home-country policy may not be homogenous

3In the Polish case, as we focused only on inward transmission, this specifica-
tion accounts also for the time-country fixed effect.
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across all banks in the sample. To do this, we supplement the pre-
vious specification with the interactions. As the model includes
bank and time fixed effects, the coefficient on the interaction term
HomeP j · Xb measures how the structure of banks’ balance sheets
affects the response of bank lending to changes in regulation. The
specification looks as follows:

ΔYb,j,t = α0 + (α1HomePj,t + α2HomePj,t−1 + α3HomePj,t−2)

+ α4Xb,j,t−1 + α5Zj,t + (β1HomePj,t · Xb,t−1

+ β2HomePj,t−1 · Xb,t−1 + β3HomePj,t−2 · Xb,t−1)

+ fb + ft + εb,j,t. (2)

Next, we use cumulative changes to identify whether a change in
the policy restrictiveness since 2000 influences banks’ credit exten-
sion. The interactions of prudential policy with the cycle allow us to
assess whether the reaction to cumulative policy changes is stronger
in the different phases of the real or financial cycle. The specification
is given by

ΔYb,j,t = α0 + α1HomePcum,b,t + α2Xb,j,t−1 + α3Zj,t

+ α4HomePcum,j,t · Zj,t + fb + ft + εb,j,t. (3)

Finally, we modify the first regression by substituting time fixed
effects with host-country policy and cycle variables to determine
whether explicitly accounting for domestic regulatory environment
affects the results. The specification now looks as follows:

ΔYb,j,t = α0 + (α1HomePj,t + α2HomePj,t−1 + α3HomePj,t−2)

+ α4Xb,t−1 + α5Zj,t + α6Zhost,t + (β1HostPt

+ β2HostPt−1 + β3HostPt−2 + fb + εb,j,t. (4)

2.3 Bank-Level Data

The main dependent variable used in this analysis is the change in
log claims in the domestic private non-financial sector (measured at
the individual level). We focus on lending to the private non-financial
sector, as intrafinancial system loans do not play a significant role in
Poland (at the end of 2014, claims on the financial sector of banks in
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the sample accounted for less than 10 percent of all claims). We chose
to analyze a broader category of claims (instead of only loans) mainly
due to data availability; however, the results can be easily interpreted
in terms of loans, since they represent the vast majority of claims
on the non-financial sector (around 90–95 percent, depending on the
period).

A set of standard International Banking Research Network
(IBRN) bank controls is used as explanatory variables (proxies of
size, liquidity, capitalization, and international funding all meas-
ured at the individual level) with two modifications. First, we use
the capital adequacy ratio (total regulatory capital to risk-weighted
assets) instead of the tier 1 ratio due to data availability. Secondly,
we modified the construction of the Net Intragroup Fundingb,t−1
variable—which is here defined from the perspective of Polish banks
(not head office), so bigger values mean the greater reliance of Polish
subsidiaries on funds obtained from foreign headquarters (since we
do not have data on intragroup flows, we use liabilities toward all
foreign banks as a proxy). We believe that such a definition is more
appropriate and intuitive in the context of a Polish banking sector
that imports liquidity from abroad rather than exports it, and for
the aim of this research (analysis of inward transmission through
foreign-owned banks).4 The precise definitions of the variables used,
together with the data sources, can be found in table 10 in the
appendix.

We used quarterly supervisory reporting data on Polish commer-
cial banks from the 2002–14 period for our baseline regressions. In
principle, all commercial banks (both domestic and foreign owned)
were included in the sample; however, adjustments were made to
ensure that the results were not affected by outliers. First, special-
case banks (state-owned special-purpose banks and affiliating banks)
were removed from the sample. Second, to account for the impact of
mergers on a bank’s balance sheets, a new entity with a new identi-
fier was created every time two banks merged. Third, any observa-
tions for which quarterly lending growth exceeded 100 percent were
dropped. Fourth, remaining outliers were excluded by removing the

4At the same time, our definition is not very different from that of the stan-
dard IBRN and therefore this modification should not affect the comparability
of results.
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Table 1. Descriptive Statistics

Variable Mean Median SD

Δ Domestic Claims 2.7 2.3 6.4
Log Total Assets 15.5 15.4 1.7
Capital Adequacy Ratio (%) 17.7 13.9 14.5
Illiquid Assets Ratio (%) 83.3 85.6 14.5
Net Intragroup Funding (%) 6.5 0.0 22.2
Core Deposits Ratio (%) 22.4 19.2 21.7

Table 2. Correlations between Banks’ Characteristics

Capital Illiquid Net
Log Total Adequacy Assets Due

Assets Ratio Ratio To

Capital Adequacy Ratio −0.3763 1.0000
Illiquid Assets Ratio −0.4254 0.1493 1.0000
Net Due To −0.0310 −0.0695 0.1118 1.0000
Core Deposits Ratio 0.4799 −0.2486 −0.2195 −0.2118

Note: See table 10 in the appendix for the definitions of variables.

10 percent of observations with the highest absolute quarterly change
in claims. Finally, series with less than eight consecutive quarters of
observations were dropped. The remaining banks account for around
80 percent of total claims on the non-financial sector.

Table 1 presents the descriptive statistics of the variables
used. They confirm that the Polish banking system is relatively
traditional—assets mostly comprise loans to the non-financial sector,
which is reflected in a high illiquid assets ratio. Most of the funding
comes in the form of retail deposits—as documented by a relatively
high core deposits ratio. Although in general, foreign (intragroup)
funding does not play a great role, it is important for some banks (as
reflected in the high standard deviation). As table 2 shows, bigger
banks tend to be less liquid (as they focus on granting long-term
loans), to be less dependent on foreign financing, and to rely more
on deposit funding.
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2.4 Data on Prudential Instruments

The main explanatory variables of interest in this study are those
that capture changes in prudential policies in the home countries of
Polish foreign-owned banks, as given in Cerutti et al. (2017). Dif-
ferent policy variables that we use capture the change either in the
individual instruments or in the overall prudential policy (through a
prudential index that indicates whether any of the seven individual
prudential policies is being changed in a given quarter). All pol-
icy indicators are discrete variables with values varying between –1
and 1, with one exception—reserve requirements in local currency
vary between –3 and +5 to capture the change intensity. Not all
the individual instruments are, however, taken into account in the
regressions—in some cases, there is no variation in the instrument
(either it has never been introduced or this type of policy has never
been tightened or relaxed in the sample period), so it cannot be
included in the regressions.

Table 3 presents the statistics for the use of prudential policies by
the regulators in individual countries over the 2000–14 period. They
show that the most frequently changed regulations were general cap-
ital requirements and loan-to-value (LTV) limits. At the other end
are the reserve requirements in foreign currency, which have not been
changed since 2000 and are therefore not included in the analysis.

The host-country (Polish) policy is also explicitly controlled for
in this paper. Again, both the general prudential policy measure and
the individual instruments are included in the regressions, provided
that there is any variation in a given type of policy (there is at least
one change in the sample period). Reserve requirements in foreign
currencies and interbank exposure limits in Poland were not changed
in the sample period and therefore are not taken into account.

3. Regression Results

3.1 Baseline Analysis of Inward Transmission of
Prudential Policies

Our empirical results show that tightening of prudential regulations
in home countries does not impact credit growth in Poland—all the
coefficients next to contemporaneous and lagged prudential index are
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not significant (see table 4; the results are based on the first specifi-
cation described in section 2.2). The prudential index, however, is an
aggregate measure and does not inform us about the type of policy
being changed. Therefore, as we may expect that individual regu-
latory actions will have a different impact on the credit extension
in Poland (see, for example, table 1 in Buch and Goldberg 2017),
we have to consider each instrument separately as well. Out of the
six different regulations that we control for in our analysis, we focus
in particular on the selected instruments that may have the biggest
impact on credit extension in Poland.

Changes in consolidated capital requirements may negatively
affect credit growth of Polish banks if parent banks decide to
decrease groups’ risk-weighted assets by shrinking portfolios of their
subsidiaries. Buch and Goldberg (2017) also show that global banks
may increase international activities and move to less regulated mar-
kets if the requirements are not imposed at the consolidated level
or are not binding; however, we do not expect this mechanism to be
important in the Polish case. Reserve requirements serve as funding
restrictions, but they can also be treated as an alternative to change
in capital requirements (see, for example, Buch and Goldberg 2017)
and therefore can affect credit extension in other than domestic
jurisdictions as well. Restrictions on interbank exposures and con-
centration limits aim at decreasing interconnectedness and limiting
potential contagion stemming from the default of a single client, and
therefore we do not expect them to have a direct impact on the cross-
border operations of the whole banking group. The same applies
to loan-to-value limits that are product-level regulations and are
unlikely to affect credit extension in Poland (see Buch and Goldberg
2017).

We find that tightening capital requirements in home countries
significantly decreases lending growth of Polish banks by nearly 1.4
percentage points two quarters after the policy change. Such result
could reflect the locational pecking-order strategy of international
banks (a hypothesis formulated in Cetorelli and Goldberg 2012)
which, in response to tighter regulatory standards in home coun-
tries, choose to save their home markets and cut lending in foreign
locations first. Yet, we do not know from our analysis whether there
is a difference between lending activity of the same bank in differ-
ent locations, and caution is needed when interpreting the results in
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this way. The effect is also in line with the findings of Aiyar et al.
(2014), who document the negative impact of home-country capital
requirements on the cross-border operations of banks (their research
shows that increasing capital ratios by 100 basis points reduces
growth rate in cross-border lending of U.K. banks by 5.5 percentage
points).

The positive relationship between tightening reserve require-
ments in local currency in home countries and credit extension in
Poland that we find (see table 4) is counterintuitive and difficult to
explain. Reserve requirements are used by prudential authorities to
limit credit growth (see, for example, Tovar, Garcia-Escribano, and
Martin 2012 or Cordella et al. 2014 for a discussion and evidence on
the use of reserve requirements for macroprudential purposes). As
they work in a similar way to capital buffers, we were expecting the
coefficient to have the same (negative) sign as the one next to the
capital requirements. This result can be, however, biased—in our
sample there was no single event of tightening in reserve require-
ments in local currency in any of the home countries of Polish banks
(see table 3).

Among the individual characteristics of banks that can shape
their response to the home-country regulations, we find that banks
that hold more illiquid assets or to a bigger extent rely on intra-
group funding react more to the tightening of capital requirements
(see table 5). When international banks decide to deleverage, sub-
sidiaries relying on funding from parent institutions are naturally
more vulnerable to changes in the home-country regulations. If, at
the same, they do not have enough liquid assets, they may find it
hard to substitute this funding, e.g., with repo transactions. Also,
the low illiquid assets ratio means that a balance sheet comprises
mostly liquid assets (for example, government bonds or central bank
bills) and the loan portfolio is relatively small. Thus, scaling down
lending growth of such banks would not bring large benefits to the
group. That could potentially explain why banks with a relatively
bigger loan portfolio and higher illiquid assets ratio are more sensi-
tive to the tightening of capital regulations in home countries of their
parent banks. The share of illiquid assets in a bank’s balance sheet
is also found to affect the transmission of reserve requirements. In
this setting, however, we do not find a significant average impact of
changes in any of the regulations in home country on credit extension
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of Polish banks—the net effect, which is the linear combination of all
instrument coefficients with interacted controls fixed at their mean
levels, is not significant for any instrument (see the last row of table
5 for the F-statistics and p-value).

As a next step we consider how cumulative changes in prudential
policies affect lending growth in different phases of the real and finan-
cial cycle. We find that the cumulative tightening of policy (as meas-
ured with the cumulative prudential index) significantly decreases
the growth rate of lending in Poland by 0.8 percentage points (see
table 6). Both financial and real financial cycle conditions in home
countries matter for the transmission; the business cycle amplifies
the transmission of prudential policy more than the financial cycle.
Among the individual instruments, cumulative changes in capital
requirements work in a similar fashion as found previously (for exam-
ple, table 4)—their tightening reduces the quarterly lending growth
of Polish banks by nearly 1.7 percentage points (regardless of the
cycles).

Finally, we explicitly control for the host-country (i.e., Polish)
prudential policy in our regression (see specification (4) in section 2.2
and table 7). International banks operate in Poland mostly through
subsidiaries and are subject not only to home-country policy but
also (primarily) to Polish prudential regulations. Thus it is impor-
tant to explicitly control for them in the regressions. In each case
we put in the regression the same type of home- and host-country
regulations. For example, when we investigate the impact of changes
in capital requirements in home countries, we include also changes
in capital requirements in Poland. In this setting, tightening cap-
ital requirements no longer affects credit extension in Poland. At
the same time, Polish regulations in this area are found to be signif-
icant (they decrease lending growth by nearly 2.7 percentage points).
This suggests that the decrease in credit growth can be attributed to
changes in host-country capital requirements (that we did not prop-
erly control for in previous analysis) rather than in home-country
policy. Recent actions taken by some international banks present
in Poland suggest that in response to tightened capital policy at
home, international banks might be more willing to decrease their
cross-border operations and sell some of their subsidiaries.5

5For example, Italian Unicredito is said to have put its Polish subsidiary
(Pekao S.A.) up for sale to meet higher capital requirements in response to the
2016 European Banking Authority EU-wide stress tests.
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3.2 Robustness Checks and Country-Specific Issues

In this section we explore the robustness of our findings and con-
sider whether they hold after taking into account specific features
of the Polish banking sector. First, as a large share of a loan port-
folio is denominated in foreign currencies (mainly CHF) and there-
fore is vulnerable to changes in the exchange rate, we run baseline
specifications using change in claims net of exchange rate fluctua-
tions as a dependent variable. The conclusions do not change sig-
nificantly (see table 8, columns 1–4)—we find a significant, negative
impact of cumulative changes in prudential policy and lagged capital
requirements.

Next, we investigate policy spillovers in the post-crisis period
only. There are two motivations for that: the majority of the pru-
dential actions were taken after 2008, and this was the post-crisis
period when the public debate in Poland concentrated on the possi-
ble drawbacks of the dominance of foreign-owned banks (see section
2.3). Differences in credit extension between domestic and foreign-
owned banks were also noted during this period (the median growth
rate of claims in the post-crisis period for foreign-owned banks was
–0.14 compared with 2.97 for Polish-owned banks). Table 8, columns
5–6, presents the results. Changing the sample does not significantly
affect the conclusions from the baseline regressions. Capital require-
ments still seem to have a negative impact on lending (now only in
the peak of the financial cycle), but we no longer find an impact of
the cumulative changes in general prudential policy.

We then examined whether changes in the regulatory policy in
home countries influenced the risk taking of Polish banks. We build
on a vast literature related to the risk-taking channel of monetary
policy. In line with Laeven and Levine (2009) or Houston et al.
(2010), we proxy risk taking with the logarithm of a z-score (defined
as return on assets (ROA) plus capital-to-assets ratio, divided by
the standard deviation of ROA—see table 10 in the appendix for
details). The higher the z-score, the less the bank is likely to default
(less risky). Significant and negative coefficients could therefore be
interpreted as supporting the risk-shifting hypothesis formulated by
Ongena, Popov, and Udell (2013) and suggest that banks compen-
sate for the inability to take more risks at home by increasing lend-
ing in less regulated locations. Table 9 provides some evidence that
tightening reserve requirements or capital ratios in the home country
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leads to an increase in risk taking in the Polish banking sector. This
may reflect the strategy of compensating for the inability to increase
ROA at home.

Finally, all the policy instruments except for the prudential index
are put into an equation to examine how good the index is as a
proxy for overall policy change, and to see if the baseline conclu-
sions regarding the impact of cumulative changes in general policy
hold. The results (not reported here) suggest that none of the policy
variables is significant; however, during economic recovery, a tight-
ening of concentration regulations may decrease the credit expansion
of Polish banks, while stricter LTV limits in the peak of the financial
cycle may increase lending growth.

4. Concluding Remarks

In many economies that are host countries to international banks,
policymakers have to take into account the possibility that the oper-
ation of banks (mainly credit extension) can be affected by the
changes in regulatory environment in the home countries of foreign-
owned banks (inward transmission of prudential policy). It is espe-
cially important for countries like Poland, where foreign banks have
a dominant market position. After the global financial crisis, the
debate in Poland reflected concerns about possible negative effects
of several home-country regulations (mainly capital requirements)
on the supply of credit in Poland.

Our results do not confirm the existence of a strong significant
negative impact of home-country regulations on the dynamics of
credit extension in Poland. When we control for domestic regula-
tions that are binding for most of the banks in our sample, we do
not find a significant impact of changes in the home-country capital
requirements. However, it looks as if these are not single changes in
regulations that may impact credit extension, but rather cumulative
restrictiveness of regulatory environment.

For Polish regulators, the lack of significant inward transmission
of prudential policy, together with the significance of local prudential
actions, is a favorable situation. It means that changes in regulatory
environment in different locations are not contributing to the credit
crunch in Poland (the credit growth is not negatively affected), as
international banks seem to take into account the situation in indi-
vidual locations when trying to comply with the regulatory restric-
tions at home.
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Appendix

Table 10. Construction of Balance Sheet
Independent Variables

Variable Name Description Data Source

ΔYb,t Change in Claims on the
Domestic Non-financial Sector
= ln(Claims on Domestic
Non-financial Sector) –
Lag.ln(Claims on Domestic
Non-financial Sector)

Supervisory
Reporting

z-scoreb,t z-scoreb,t =
ROAb,t + capitalb,t

assetsb,t

σ(ROAb)
,

where ROAb,t, capitalb,t, and
assetsb,t are measured for
each bank and each quarter;
σ(ROAb) is a standard
deviation of ROA calculated
for the whole sample period.
ROA is calculated as a net
profit of a given quarter
relative to mean assets in a
given quarter.

Supervisory
Reporting

Log Total
Assetsb,t−1

Logarithm of Total Assets Supervisory
Reporting

Capital Adequacy
Ratiob,t−1

Capital Adequacy Ratio =
Regulatory Capital/
Risk-Weighted Assets, in %

Supervisory
Reporting

Illiquid Assets
Ratiob,t−1

Illiquid Assets/Total Assets, in
%, where Illiquid Assets =
Total Assets, Government
Bonds, Central Bank Bonds,
Cash

Supervisory
Reporting

Net Intragroup
Fundingb,t−1

(Liabilities Toward Non-resident
Banks Claims on Non-resident
Banks)/Assets, in %

Supervisory
Reporting

Core Depositsb,t Core Deposits/Assets, in %,
where Core Deposits =
Deposits from the Resident
Household Sector

Supervisory
Reporting
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Online Appendix to International Banking
and Cross-Border Effects of Regulation:

Lessons from Poland

Krzysztof Gajewski and Oskar Krzesicki
Narodowy Bank Polski

Table A1. Summary Statistics

75th
Balance Sheet Characteristics Median Percentile

Log Total Assets 15.4 16.7
Capital Adequacy Ratio 13.9 19.5
Illiquid Assets Ratio 85.6 94.6
Net Due To Affiliates/Liabilities 0.0 8.8
Core Deposits Ratio 19.16 35.9
Loans (Ln Change) 2.3 7.1
Domestic Loans (Ln Change) 2.3 7.1
Foreign Loans (Ln Change) — —
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Table A7. Inward and Outward Transmission of
Macroprudential Policy—Including All

Instruments Jointly

P = ExpP P = HomeP P = DestP
Inward A1 Inward B1 Outward 1

(1) (2) (3)

Log Total Assetst−1 −1.289
(1.051)
0.240

Tier 1 Ratiot−1 −0.030
(0.024)
0.237

Illiquid Assets Ratiot−1 −0.008
(0.028)
0.777

Net Due To (Head Office)t−1 0.006
(0.014)
0.674

Core Deposits Ratiot−1 0.066
(0.054)
0.242

BIS Financial Cycle 0.018
(0.036)
0.630

BIS Business Cycle 0.286
(0.216)
0.207

P = Capital Requirements −2.005
F-test p-value 0.744

P = Sector-Specific Capital Buffer 0.0816
F-test p-value 0.969

P = Loan-to-Value Ratio 2.844
F-test p-value 0.216

P = Reserve Requirements: Foreign
F-test p-value

P = Reserve Requirements: Local 8.040
F-test p-value 0.0736

P = Interbank Exposure Limits −2.313
F-test p-value 0.193

P = Concentration Ratios 1.016
F-test p-value 0.523

(continued)
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Table A7. (Continued)

P = ExpP P = HomeP P = DestP
Inward A1 Inward B1 Outward 1

(1) (2) (3)

Observations 1,909
R2 0.315
Adjusted R2 0.259
No. of Destination Countries
No. of Banks 72
Time Period 2002:Q1–2014:Q4
Destination-Country Fixed Effects No No Yes
Time Fixed Effects No Yes Yes
Bank Fixed Effects Yes Yes Yes

LHS Variable: Loans (1/0) (1/0) (1/0)
LHS Variable: Other (Name Other) (Name Other) (Name Other)

Sample of Banks: Domestic Owned (1/0) (1/0) (1/0)
Sample of Banks: Foreign Owned (1/0) (1/0) (1/0)
Sample of Banks: Domestic (1/0) (1/0) (1/0)

and Foreign Owned

Notes: This table reports the effects of changes in regulation and firm characteristics on
log changes in total loans by destination country. The data are quarterly from 2002:Q1 to
2014:Q4 for a panel of bank holding companies. The columns report results on the different
specifications: inward A1, inward B1, and outward 1. Foreign-exposure-weighted regula-
ton ExpP is calculated as the weighted average of changes in foreign regulation where the
weights are total assets and liabilities of the bank in the respective foreign country. HomeP
refers to the changes in regulation in the home (i.e., parent-bank) country of foreign affil-
iates. DestP refers to the changes in regulation in the destination country of the loan. For
each prudential measure P, the reported coefficient is the sum of the contemporaneous
term and two lags, with the corresponding F-statistics for joint significance in parenthe-
ses. For more details on the variables, see table 10 in the appendix of the main paper.
All specifications include fixed effects as specified in the lower part of the table. Standard
errors are clustered by country. ***, **, and * indicate significance at the 1 percent, 5
percent, and 10 percent level, respectively.
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This paper offers a contribution to understand the cross-
border effects of bank regulation using data on Portuguese
banks. We find that the effect of foreign regulation on domes-
tic credit growth depends on the type of regulation, on the
channel of transmission, and on the legal form of the bank.
Our results show that a tightening in foreign regulation leads
to a decrease in the growth of domestic credit in the case
of concentration ratios and capital requirements and has the
opposite effect in the case of sector-specific capital buffers and
reserve requirements in foreign currencies. We also find sig-
nificant cross-border effects for the loan-to-value limits. In
this case, cross-border spillovers work in different ways for
domestic banks with international activity and for foreign
banks: after a tightening in this instrument abroad, domestic
banks decrease credit growth in Portugal while foreign banks
increase it. Finally, we show that the cross-border effects of
capital requirements work differently through branches and
subsidiaries.
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1. Introduction

This paper is part of the joint research project of the International
Banking Research Network (IBRN), which offers a unique opportu-
nity to study the cross-border effects of banking regulation. The
project looks at this issue from two angles: how foreign regula-
tion affects domestic lending and how destination-country regulation
affects lending of domestic banks abroad. We focus our analysis on
the former, which is labeled the inward transmission channel.

The Portuguese banking system provides an interesting setting
to analyze this issue. The international dimension of the Portuguese
banking system is relevant in two dimensions. First, domestic banks
have important activities abroad, and are thus exposed to foreign
regulation through their branches and subsidiaries abroad. Second,
foreign banks have a meaningful presence in the Portuguese bank-
ing system. Recent consolidation developments within the Bank-
ing Union suggest that this presence may be reinforced in the near
future. Furthermore, Portugal is part of the European Monetary
Union, and thus does not have a domestically targeted monetary
policy. Within this setting, macroprudential policy may play a key
role in the management of country-specific imbalances. It is thus
essential to understand the transmission of prudential policy through
bank lending. However, it is not enough to consider domestic pru-
dential policy, as foreign regulation may also play an important
role. The goal of this paper is precisely to gather evidence on this
latter mechanism. This is a very relevant issue for policymakers,
most notably when considering the large number of macroprudential
policy measures being adopted worldwide.

Foreign banking regulation may have two opposing effects on
domestic credit. On one hand, we could expect that there are cross-
border complementary effects arising from regulation: a tightening
in foreign regulation targeted at constraining lending in the home
country may also lead to less lending in other countries. On the other
hand, there may be cross-border substitution effects: when facing a
tightening in foreign regulation, banks may actually increase lend-
ing in other countries to diversify their exposures and to maximize
profitability.

To analyze the effects of foreign regulation on domestic credit, we
consider two possible channels. First, we analyze the effect of foreign
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regulation on the credit granted in Portugal by Portuguese banks
with activity abroad (specification A). We find that a tightening in
foreign regulation yields an increase in the growth of loans granted by
domestic banks in Portugal. This substitution effect works through
sector-specific capital requirements and reserve requirements in for-
eign currencies. For the loan-to-value (LTV) ratio, the results show
the opposite sign, thus supporting the cross-border complementary
effects hypothesis. For this instrument a tightening might imply a
decline in the profitability of the affiliates of Portuguese banks, which
can lead to a reduction in the domestic activity due to the reduc-
tion in profits for the banking group as a whole. In this case there
are cross-border complementary effects of foreign regulation, i.e., its
effects on constraining credit go beyond borders. Alternatively, it
is also possible that this result is explained by the setting under
which loan-to-values are usually tightened, which often corresponds
to periods of booms in markets in which short-term profitability
might be very high despite the tightening of this instrument. If this
is the case, given that banks have limited resources, they may prefer
to increase credit abroad rather than continue to lend domestically.

Second, we analyze the influence of foreign regulation on the
growth of credit granted in Portugal by the foreign banks operating
in the country (specification B). In this case we find that a tighten-
ing abroad is associated with a decline in credit growth in Portugal
in the case of general capital requirements and concentration ratios,
while for the loan-to-value ratio we find the opposite effect. In this
specification, we would expect that a tightening in regulation in the
home country of a given bank should constrain the whole activity
of the banking group, including the activity of its affiliates abroad,
most notably for instruments that are applied at the consolidated
level. This is consistent with the result we obtain for general capi-
tal requirements and for concentration ratios. The result we obtain
for the loan-to-value ratio is possibly related to substitution effects
between the home and host country. In fact, loan-to-value limits are
probably applied only at the domestic level, thus making the substi-
tution effects plausible. Additionally, given that regulators usually
tighten these instruments when home real estate markets are boom-
ing and risks are building up, the substitution for credit in the host
country might reflect a diversification of exposures internationally.
Foreign banks may be worried about the building up of risks in



344 International Journal of Central Banking March 2017

their home country and thus increase credit abroad to diversify their
exposures and thus mitigate risk.

The results presented above are part of the core analysis com-
mon to all country teams participating in the IBRN project and
are part of the input for the meta-analysis in Buch and Goldberg
(2017). In addition to these results, our paper focuses on one impor-
tant additional dimension of analysis: the potentially heterogeneous
role of branches and subsidiaries in the cross-border effects of reg-
ulation. More specifically, we use specification B to zoom in on the
cross-border transmission of regulation and ask whether the regula-
tion implemented in the home countries of foreign banks operating
in Portugal has different effects on the credit granted in Portugal
through foreign branches and subsidiaries. This distinction is rel-
evant if we consider the differences in the legal form of these two
types of institutions: whereas branches are legally part of the parent
foreign bank, subsidiaries are legally independent entities and might
be allowed to fail on their own. This distinction has important reg-
ulatory consequences. For instance, deposits held at subsidiaries are
guaranteed by the host country, while those of branches are guaran-
teed by the home country. Furthermore, and perhaps more relevant
for the purposes of our study, branches of European Union banks
are exempt from capital requirements in the host country. We find
that the negative effects of tighter capital requirements in the home
country of a foreign bank on credit growth in the host country work
only through branches. In the case of the loan-to-value, the increase
in credit growth associated with a tightening operates as expected
through both branches and subsidiaries.

This paper is organized as follows. In section 2, we describe
the data and present some stylized facts. In section 3 we discuss
the empirical methodology and our results. Finally, in section 4 we
present a few concluding remarks.

2. Data and Stylized Facts for Portugal

2.1 Bank-Level Data

We collect bank-level data from quarterly supervisory reports. We
use solo-basis data, which allows us to focus the analysis on the
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effect of foreign regulation on credit granted in Portugal. If we used
consolidated data, we would be considering the effects of foreign reg-
ulation on all credit granted by Portuguese banks, which includes
credit granted by affiliates abroad. Further, all bank controls would
refer to this larger perimeter of activity. We considered that this
could undermine the interpretation of the results.

Our analysis period begins in 2006:Q1 and ends in 2014:Q4.
Some of the variables could be computed for earlier periods. How-
ever, before 2005, banks used a different accounting system. Using
a longer period would imply important breaks in some series, which
are hard to address without compromising the quality of the data.
Furthermore, the quality of analysis could also be compromised if
many more years were included, as the beginning of that decade
was dominated by a merger wave that substantially changed the
landscape in the Portuguese financial system (for details, see Barros
et al. 2014). During the analysis period, the structure of the Por-
tuguese banking system was relatively stable. Furthermore, most of
the changes in foreign regulation affecting Portuguese banks were
implemented during the sample period.

We collect detailed information on key bank characteristics. All
financial institutions are classified as domestic or foreign, depend-
ing on their ownership status. Foreign institutions are classified as
branches or subsidiaries and there is information on the country of
origin. Our data set only includes monetary financial institutions
(i.e., banks in their classic definition, as these are the only institu-
tions authorized to receive deposits from the public). We exclude
non-monetary financial institutions from the analysis, as there are
important differences in their funding models and in their regula-
tion that may hamper the interpretation of the results. From a
practical point of view, another reason to exclude these institu-
tions is that there is no information on their exposures to for-
eign countries. In addition, this choice enhances the comparabil-
ity of the results with those of other countries participating in the
project.

In order to have data on the international activity of banks,
we merge the supervisory bank database with the bank-level data
underlying the international banking statistics reported to the Bank
for International Settlements (BIS). In particular, we use the BIS
data, on a consolidated basis (i.e., excluding intragroup positions)
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and on an immediate borrower basis, for the local claims and lia-
bilities of the branches and subsidiaries of the Portuguese banks.
Additionally, we use bank-level data collected for the construction
of the euro-area monetary financial statistics to obtain information
on assets and liabilities against the banks of the same banking group
located abroad. The use of these two alternative data sources implied
the exclusion of the mutual agricultural credit banks from the sam-
ple, as in these sources the data for this type of institution are
aggregated at a consolidated level. In any case, given that these
institutions are devoted mainly to local activities and have a small
weight on the total credit (around 3.75 percent over the sample
period), we believe that their inclusion in the sample would not be
relevant for the purpose of this study.1

We also merge the bank database with other data sources com-
mon to the project, namely with the IBRN Prudential Instruments
Database, described in section 2.2 (and, in more detail, in Cerutti
et al. 2017) and with economic and financial cycle data (obtained,
respectively, from BIS 2014 and Drehmann, Borio, and Tsatsaronis
2011). In both databases there is no information for Angola, so we
had to delete from our sample all banks belonging to Angolan bank-
ing groups, which have a weight on the domestic credit lower than
0.05 percent.

The final data set includes fifty-seven banks (twenty-five domes-
tic and thirty-two foreign), which account on average over the sample
period for 96 percent of the credit granted by banks in Portugal.

2.1.1 Dependent Variables

In both specifications A and B, our dependent variable is ΔYb,t,
which is defined as the quarterly change in credit granted by bank b
to non-financial residents in Portugal in quarter t, measured in log
percentage points.

2.1.2 Balance Sheet Characteristics

To ensure the consistency in the IBRN project, it is of utmost impor-
tance to guarantee that the explanatory variables used are as close

1All the bank-level data are subject to confidentiality rules.
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as possible in the papers of each country team and described in
Buch and Goldberg (2017). The variables considered in our spec-
ifications are the percentage of a bank’s portfolio of assets that is
illiquid (IlliquidAssetsRatiob,t−1), the percentage of the bank’s bal-
ance sheet financed with core deposits (CoreDepositsRatiob,t−1), a
bank’s capital-to-asset ratio (CapitalRatiob,t−1), the percentage of
the bank’s net external intragroup funding relative to its total lia-
bilities

(
NetIntragroupFundingb,t−1

)
, the log of total assets (Log-

TotalAssetsb,t−1), and the percentage of the assets plus liabilities of
a bank’s affiliates abroad relative to total assets plus total liabilities
(InternationalActiv ityb,t−1). All the variables are defined in detail
in table 6 in the appendix. Table 1 summarizes these indicators for
the full sample of banks operating in Portugal, as well as for domes-
tic and foreign banks separately. Domestic banks are larger, better
capitalized, less illiquid, and rely more on core deposits and less on
net external intragroup funding than foreign banks.

2.2 Data on Prudential Instruments

We use the IBRN Prudential Instruments Database, which is
described in Cerutti et al. (2017). The database includes quarterly
information on the timing of tightening or loosening of a number of
prudential tools in sixty-four countries over the period 2000–14.

The prudential tools considered are capital requirements,
sectoral-specific capital buffers (which include an aggregate index
as well as indexes for real estate, consumption, and other loans),
loan-to-value limits, foreign and local reserve requirements, inter-
bank exposure limits, and concentration ratios. The database also
includes some summary measures of all the above tools. For each pru-
dential tool, the database includes one index for its change, where
a negative value corresponds to a loosening, a positive value corre-
sponds to a tightening, and zero signals that no change has occurred
in the quarter.

In specification A we want to evaluate the impact of the pruden-
tial regulation implemented in the countries where the Portuguese
banks have branches and subsidiaries. Thus, in line with the har-
monized methodology for the IBRN project, we construct for each
Portuguese bank and prudential instrument an index (ExpPb,t) for
the change of the host countries’ regulation (HostPi,t), weighted
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by the bank foreign exposures to the host countries (∅b,i,t−1). In
the calculation we used the weights data on the previous four
quarters.

ExpP b,t =
∑

i

HostP i,t∅b,i,t−1

∅b,i,t−1 =
∑t−1

t=t−4 exposureb,i,t
∑

i

∑t−1
t=t−4 exposureb,i,t

The exposure of the domestic bank b to country i is measured by the
claims plus liabilities of the branches and subsidiaries of that bank
on country i, denominated in local currency (i.e., in the currency of
country i) and on an immediate borrower basis.

In the construction of these exposure-weighted prudential policy
indexes, only exposures to countries with data available in the pru-
dential database could be considered. In our sample, this means we
are taking into account 87 percent of the total foreign exposures of
the Portuguese banks, through their affiliates abroad.

With specification B we are interested in evaluating the impact of
the regulation adopted in the home country of each foreign bank with
branches and subsidiaries in Portugal. Thus, in this case the regu-
lation variables used in the regressions correspond to the indexes of
the prudential database for the change in the prudential instruments
in the countries of the parent banks (HomeP j,t).

Table 2 reports some descriptive statistics on the prudential pol-
icy variables. Around 18 percent of the observations in the sample of
Portuguese banks (used in specification A) and around 14 percent
in the sample of foreign banks (used in specification B) are asso-
ciated with some change in the prudential variables.2 We exclude
from the analysis the indexes referring to the decomposition of the
sectoral-specific capital buffer as well as other regulatory measures

2The sample used in specification B includes both domestic and foreign banks,
but the statistics for the incidence of regulation were calculated using only for-
eign banks. In fact, since we are interested in estimating the impact of foreign
regulation, the regulation variable was set to zero for Portuguese banks in the
regressions of specification B. This means regulation in Portugal is not explicitly
included in the regressions, although its effects are embedded in the time fixed
effects.
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(the interbank exposure limit and, in the case of approach B, also
the reserve requirements in foreign currencies) with a sample varia-
tion less than 2 percent, given that for these measures we were not
able to obtain robust results.

In the case of capital requirements, as explained in Cerutti et al.
(2017), all the changes correspond to tightening movements, since
they refer to the implementation of Basel. For the sectoral-specific
capital buffer and the concentration limits, most of the changes
in our sample also correspond to tightening movements. By con-
trast, for the reserve requirements in both specifications, and for the
loan-to-value limits in specification A, both tightening and loosening
movements occurred during the sample period.

2.3 Stylized Facts

In the period under analysis, credit granted in Portugal witnessed
strong movements. While in the mid-2000s credit was expanding
quickly, it started to decelerate in 2008–09 during the global finan-
cial crisis and has been declining since the beginning of the euro-area
sovereign debt crisis and the Economic and Financial Assistance Pro-
gramme to Portugal. Figure 1 shows that the evolution of credit in
our sample is broadly consistent with the aggregate data of the mon-
etary financial statistics. In this period, the behavior of domestic and
foreign banks operating in Portugal has not always been alike (see
figure 2). In particular, while in the years 2010–11 domestic insti-
tutions faced with the increase in funding difficulties and the need
to deleverage started to reduce credit, foreign banks continued to
expand the credit granted in Portugal (Costa and Farinha 2011).
In the most recent years, foreign banks have also cut their activity
in Portugal. Nevertheless, their market share in the credit market
remained around 25 percent, which is slightly higher than what was
observed before the crisis.

The Portuguese banking system is highly concentrated. The five
largest banking groups accounted for around 75 percent of bank
credit to non-financial residents in Portugal in the last quarter of
2014. One of these five groups is part of a large foreign banking
group. The rest of the Portuguese banking system comprises many
small and medium-sized banks. Most of these banks are small-scale
universal banks, competing directly with the five largest banking
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Figure 1. Credit Granted by Banks in Portugal

Notes: The figure depicts the year-on-year growth rate of credit granted by
domestic and foreign banks operating in Portugal. The solid line refers to data
used in this paper, which were compiled from supervisory reports, while the
dashed line refers to data from the monetary and financial statistics published
by Banco de Portugal.

Figure 2. Credit Granted by Domestic and
Foreign Banks in Portugal

Note: The figure depicts the year-on-year growth rate of credit granted by domes-
tic and foreign banks operating in Portugal in solid and dashed lines, respectively,
for the banks in the sample used in this paper.
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groups. A few of them have specialized business models, offering
only specific products such as consumer loans or asset management
services.

By ownership nationality, Spanish banks dominate the market
with a weight on the total credit granted by foreign banks of more
than 65 percent over the period under analysis. The other countries
with a non-negligible presence in the Portuguese credit market are
the United Kingdom, Germany, and France.

Spain has also a dominant weight in the international activ-
ity of Portuguese banks, accounting for around 30 percent of the
total foreign exposure through affiliates over the period 2006–14.
Additionally, domestic banks were, during our sample period, signif-
icantly exposed to Poland and to a lesser extent to Greece, France,
and some emerging market economies, such as Brazil, Angola, and
Mozambique.

3. Empirical Method and Regression Results

In this section we discuss the results of our empirical estimations,
trying to understand how foreign regulation affected the evolu-
tion of credit granted in Portugal. In section 3.1 we present the
results of the baseline specifications, which are common to all coun-
try teams analyzing the inward transmission mechanism. In section
3.2 we discuss the results of an extension to the baseline analy-
sis, where we explore in depth the results from specification B to
try to understand whether the transmission of foreign regulation
through foreign banks operating in Portugal is different for branches
and subsidiaries. Finally, in section 3.3 we describe some of the
robustness analyses and minor extensions done on these baseline
specifications.

3.1 Baseline Analysis of Inward Transmission of
Prudential Policies

3.1.1 Empirical Approach

The empirical approach we use to analyze the inward transmission of
foreign regulation on loans granted by banks in Portugal is described
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in detail in Buch and Goldberg (2017) and includes two different
specifications.3

In specification A, the objective is to understand how foreign
regulation affects the evolution of credit granted by domestic banks.
The channel in focus in this specification comes from the exposures
that domestic banks have abroad. To capture this, the regressions are
estimated only for domestic banks. In this specification, the following
regression is estimated:

Specification A: Exposure-weighted inward transmission of regu-
lation (see table 3).

ΔYb,t =
2∑

k=0

αk+1ExpPb,t−k + α4Xb,t−1

+
2∑

k=0

βk+1ExpPb,t−kXb,t−k + fb + ft + εb,t, (1)

where ΔYb,t is the quarterly log change in domestic credit of bank b
at time t (measured in percentage). The prudential policy changes
are captured by ExpPb,t−k, which measures exposure-weighted pru-
dential policy outside Portugal. Xb,t−1 is the vector of bank con-
trol variables. Its interaction with ExpPb,t−k captures the degree to
which a bank is exposed to changes in regulation through ex ante bal-
ance sheet composition and market access. These regressions include
bank and time fixed effects.

In specification B, the goal is to understand how foreign regu-
lation affects the growth of credit granted in Portugal by branches
and subsidiaries of foreign branches. In this second approach, the
following specification is estimated:

3The IBRN project considers two mechanisms for the cross-border transmis-
sion of prudential policies: inward and outward. We chose not to analyze the
outward transmission channel because the regulation of the Portuguese banking
system did not change significantly during the sample period and an important
part of the international activity of Portuguese banks relates to emerging market
economies not covered in the prudential database.
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Specification B: Inward transmission of home prudential policy
via affiliates (see table 4).

ΔYb,j,t = α0 +
2∑

k=0

αk+1HomePj,t−k + α4Xb,j,t−1 + α5Zj,t

+
2∑

k=0

βk+1HomePj,t−kXb,j,t−k + fb + ft + εb,j,t, (2)

where ΔYb,j,t is the quarterly change in log loans extended by bank
b, from country j, to residents in Portugal at time t (in percentage).
The prudential policy changes are captured by HomePj,t−k pruden-
tial policy in the home country j of the parent bank. Xb,j,t−k is the
vector of bank control variables. Its interaction with HomePj,t−k

captures the degree to which a bank b is exposed to changes in reg-
ulation of country j through ex ante balance sheet composition and
market access. Zj,t represents the economic and credit cycle vari-
ables for country j. These regressions include bank and time fixed
effects. Standard errors are clustered by country.

Besides controlling for time fixed effects, as in equation (1), these
regressions control for macroeconomic and financial conditions in the
home country of foreign banks. The regressions are estimated for the
full sample, including domestic banks. However, for this latter group,
the regulation variables and the financial and business cycle variables
are set to zero. This allows all the identification on the regulation
and cycle variables to come from foreign banks. Domestic banks
enter the regressions to provide more strength on the conclusions
regarding the effect of bank characteristics on credit growth.

3.1.2 Main Results

Table 3 presents the results of the estimation of equation (1). We
consider contemporaneous effects and two lags for the regulation
variable. In the first lines of the table we report the results for these
three terms and in the bottom of the table the results for the sum of
the three coefficients. Given space constraints, for the interactions
of regulation with the bank control variables we report only the
joint economic and statistical significance of these three coefficients,
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i.e., the results for the sum of the interactions with the contem-
poraneous and lagged regulation. In order to have an idea of the
impact of regulation when both the direct effect and the interac-
tions effects are taken into account, at the bottom of the table we
also include the average marginal effects of changes in regulation.
The marginal effects are calculated both for all banks and for only
the banks/periods subject to changes in regulation in our sample.

The first column reports the results for the aggregate pruden-
tial index (PrudentialIndexC ) and the remaining columns show
the results for each prudential tool individually. By examining
the lines of the table with the marginal effects, we can con-
clude that foreign regulation affects the evolution of loans granted
domestically through the international exposures of domestic banks.
This effect is statistically significant for the aggregate prudential
index. This aggregate effect seems to work through specific instru-
ments, for which we obtain statistically significant marginal effects:
sector-specific capital requirements, loan-to-value ratios, and reserve
requirements on foreign currencies. For the remaining instruments
(general capital requirements, reserve requirements on local curren-
cies, and concentration ratio), the effects of foreign regulation on the
growth of credit granted by Portuguese banks are not statistically
significant.

Analyzing the statistical significance of the marginal effects
allows us to establish that there are cross-border spillovers of reg-
ulation. However, it is also very important to understand in which
direction these spillovers go. Does a tightening in regulation abroad
lead to more or less credit at home? In aggregate terms, we find that
a tightening in foreign regulation yields an increase in the growth
of loans granted by domestic banks in Portugal. This result sug-
gests that Portuguese banks operating internationally divert their
resources to internal markets when they face tougher regulation
abroad. This aggregate effect is coming from the sector-specific capi-
tal requirements and the reserve requirements on foreign currencies.
For the loan-to-value ratio the effect is the opposite: a tightening
of this instrument abroad decreases credit growth domestically. For
these instruments a tightening might imply a decline in the prof-
itability of the affiliates, which can lead to a reduction in the domes-
tic activity. It is also possible to argue that despite tighter loan-
to-value limits, banks still find it profitable to lend abroad, given
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that this instrument is usually tightened when credit and real estate
markets are booming and hence (short-term) profitability might be
very high. Assuming that resources are limited, this might imply a
constraint in domestic credit. Cerutti et al. (2017) find that there
is a positive correlation between credit growth and the increase of
loan-to-value limits, thus supporting this hypothesis.

The magnitude of the marginal effects reflects the average impact
(in percentage points) on the growth rate of credit of a simulta-
neous tightening in regulation in all countries where Portuguese
banks have affiliates. Thus, we have computed the economic effects
of these changes by rescaling the marginal effects for the aver-
age value of the exposure-weighted prudential measure observed in
our sample in the periods of regulatory changes. After a tighten-
ing in the sector-specific capital requirements, a tightening in the
reserve requirements on foreign currencies, and a loosening in the
loan-to-value ratio, on average, the quarterly loan growth rate for
the banks/periods exposed to the regulatory changes in our sample
increased 3.1, 12.2, and 3.6 percentage points, which is around 35
percent, 144 percent, and 44 percent of the mean absolute change of
credit for these banks/periods. These large effects should be inter-
preted with caution given the small number of regulatory changes
analyzed.

Though the signal of the effects of foreign regulation on the
evolution of domestic credit is of primary interest, it is also rele-
vant to understand exactly through which mechanisms these effects
are transmitted across borders. Our specification allows us to do
that through the analysis of the interaction terms. The substitu-
tion effects of foreign regulation leading to an increase in domestic
credit growth, which work through sectoral capital buffers and for-
eign reserve requirements, are stronger for smaller banks, as well as
for banks with more liquid assets and with more intense international
activity. In turn, the complementary effects arising from a tighten-
ing in the loan-to-value ratio are reinforced for smaller banks and
for banks with more net external intragroup funding and a higher
core deposits ratio. Banks’ size and liquidity thus seem to play an
important role in how foreign regulation affects domestic credit.

Table 4 presents the results of the estimation of equation (2),
i.e., specification B. In this case, the goal is to understand how for-
eign regulation affects credit granted in Portugal by branches and
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subsidiaries of foreign banks. As shown in equation (2), we consider
contemporaneous effects and two lags for the foreign regulation vari-
able. As in the previous table, the reported coefficients for interaction
effects are the sum of the contemporaneous term and two lags. For
the direct effects we report both the coefficients of the three HomeP
terms (in the first lines of the table) and their sum (at the bottom
of the table). The table also includes the average marginal effects of
changes in regulation and their significance, calculated for all the for-
eign banks and for only the foreign banks/periods subject to changes
in regulation in our sample.

As in table 3, the first column reports the results for the aggre-
gate prudential index and the remaining columns show the results
for each prudential tool individually. At the aggregate level, changes
in foreign regulation do not affect credit granted in Portugal in this
specification. This is possibly because of the mixed directions of
effects coming from different prudential tools. While for the loan-
to-value ratio a tightening abroad is associated with more credit
growth in Portugal, for the general capital requirements and the
concentration ratios we find the opposite. After a tightening in the
capital requirements, a tightening in the concentration ratio and a
loosening in the loan-to-value limit, on average, the quarterly loan
growth rate for the banks/periods with changes in these regulatory
measures in our sample declined 6.7, 5.2, and 11.1 percentage points,
which is around 75 percent, 81 percent, and 138 percent of the mean
absolute change for these subsamples. As before, the magnitude of
these effects should be interpreted with caution.

To better understand these results, it is important to discuss our
expectations of this transmission channel. When regulation is tight-
ened in the home country of a given bank, this might affect the whole
activity of the banking group, including its affiliates abroad if the
regulation is applied at the consolidated level. So, while in the pre-
vious specification domestic banks could to some extent substitute
between foreign and domestic credit when regulation was tightened
or loosened abroad, in this specification this substitution might be
more likely to occur in the case of regulations that are not applied
at the consolidated level. The results we obtain are in line with
this reasoning. In fact, both capital requirements and concentration
ratios are usually applied at the consolidated level, while limits to
the loan-to-value ratio are most often applied at the local level, when
specific risks are building up in the home country of the bank, where
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most of its activity is usually concentrated. To be more effective,
these instruments are typically targeted to the vulnerabilities they
want to address and thus do not cover the international activity of
banks.

As before, our empirical strategy allows us to understand through
which channels these mechanisms are working by exploring the
interaction terms in the regressions. The negative effect of tighter
capital requirements on credit growth in Portugal by foreign banks
is mitigated when banks have less intragroup external net debt.
Other indicators of banks’ financial strength and business models
are not statistically significant. For concentration ratios the nega-
tive effect on credit growth is mitigated by higher capital ratios,
more illiquid assets, more net intragroup external debt, and more
core deposits, thus not providing a very clear picture about how the
financial health of a banks’ affiliate affects this cross-border effect.
Looking at the positive effect of a tightening in the loan-to-value
ratio, we find that this effect is stronger when the affiliate becomes
better capitalized and more liquid. This suggests that foreign banks
with better financial standing substitute some of the credit granted
abroad by domestic loans when lending requirements become tighter
at home. Additionally, the substitution effect is stronger for the affil-
iates that rely more on intragroup funding and less on deposits from
residents in the host country.

In sum, the results suggest that the cross-border effects of regu-
lation depend on the prudential tool considered as well as on the
channel of transmission. A tightening in foreign regulation leads
to a decrease in domestic credit growth in the case of concentra-
tion ratios and capital requirements. These effects operate through
foreign banks located in Portugal. By contrast, in the cases of sector-
specific capital buffers and foreign reserve requirements, a tighten-
ing in foreign regulation leads to an increase in credit growth in
Portugal. These effects operate through the domestic banks with
international activity. We also find significant cross-border effects
for the loan-to-value limits. In this case, it is interesting to note
that the cross-border spillovers work in different ways for domes-
tic banks with international activity and for foreign banks—after a
tightening in this instrument abroad, domestic banks decrease credit
growth in Portugal while foreign banks increase it. Since the tighten-
ing of loan-to-value limits generally occurs when real estate markets
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are booming, one possible explanation for these different effects is
that Portuguese banks might constrain their domestic credit growth
to be able to increase credit abroad, while foreign banks might be
more worried with the building up of risks in the home country
(where most of their activity is concentrated) and thus increase
credit growth abroad.

3.2 Further Exploring Cross-Border Spillovers of
Prudential Policies

In this section we extend our previous analysis in several directions
with two purposes: to gain further insight on some issues and to test
the robustness of the results to different specifications.

The most important extension is related to an effort to under-
stand how the cross-border transmission of prudential policy works
through different types of foreign banks. More specifically, we look
separately at the transmission through foreign branches and sub-
sidiaries located in Portugal, as their legal form has implications for
the way regulation is applied. In this analysis we will focus on the
prudential tools for which we find evidence of transmission through
foreign banks to the domestic economy and for which we have enough
variation in our data: capital requirements and loan-to-value limits.

Afterwards, we summarize the results of the extensive battery of
robustness tests we conducted on the baseline results.

3.2.1 Cross-Border Spillovers through Branches and
Subsidiaries

A bank might be present in a foreign country through two differ-
ent legal forms: a branch or a subsidiary. A branch is not a legally
autonomous entity and belongs directly to the parent bank. In turn,
a subsidiary is a legally independent institution in the host coun-
try. In legal terms, it works in a very similar way to the domestic
banks operating in that country, with the main difference being that
its capital is held by a foreign bank. For an uninformed customer
the differences between a branch and a subsidiary would not be
perceptible, as the management of their operations and their rela-
tionships with customers have no reason to differ. However, impor-
tant differences apply in regulatory terms due to the legal nature
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of each institution. For instance, deposits held by customers in a
branch are guaranteed by the deposit guarantee scheme of the home
country, while for the subsidiary the responsibility lies entirely with
the host country. More importantly for the purposes of our study,
some prudential instruments are applied differently for branches
and subsidiaries. Cerutti, Dell’Ariccia, and Mart́ınez Peŕıa (2007),
Dell’Ariccia and Marquez (2010), Focarelli and Pozzolo (2005), and
Goldberg and Saunders (1981) discuss in more detail some of the
differences between branches and subsidiaries and the way banks
choose to expand internationally, while Peek and Rosengren (1997,
2000) analyze the implications on the transmission of shocks.

The most relevant example in the European Union is perhaps the
case of capital requirements: branches of EU banks are exempt from
fulfilling capital requirements in the host country, but are directly
subject to capital requirements in the home country. In this setting,
the cross-border implications of regulations may be differentiated.
While both branches and subsidiaries are affected by the capital
requirements implemented in the home country, only subsidiaries
are affected by changes in capital requirements in the host country.
In contrast, loan-to-value ratios are usually applied directly to expo-
sures in markets in which there are concerns regarding the buildup
of risks in real estate markets. Thus, if the regulator applies this
measure in the home country, the loans granted by home-country
affiliates abroad should not be directly affected.

Given these important differences, the cross-border effects of reg-
ulation may depend on the legal form of foreign banks. To analyze
this, we adapt equation (2) and estimate the following regression:

Specification B1: Inward transmission of home prudential policy
via branches and subsidiaries (see table 5).

ΔYb,j,t = α0 +
2∑

k=0

αk+1HomePj,t−kBranchb,t

+
2∑

k=0

αk+4HomePj,t−kSubsidiaryb,t + α7Xb,j,t−1 + α8Zj,t

+
2∑

k=0

βk+1HomePj,t−kXb,j,t−kBranchb,t
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+
2∑

k=0

βk+4HomePj,t−kXb,j,t−kSubsidiaryb,t

+ fb + ft + εb,j,t (3)

All the variables and estimation restrictions are the same as in
equation (2). The only difference is that the prudential variable is
interacted with a categorical variable for branches and subsidiaries.
The omitted category is the one referring to domestic banks. These
regressions include bank and time fixed effects. Standard errors are
clustered by country.

The results of this approach are presented in table 5.4 The results
in table 4 show that tighter capital requirements in the home country
of a foreign bank are associated with less credit growth in the host
country. By looking at the marginal effects in table 5, we are able to
find that this cross-border spillover of regulation works only through
branches. As discussed above, the impact of foreign regulation should
in theory affect both types of foreign banks. One possible explana-
tion for this difference might be the different way branches and sub-
sidiaries are affected by capital regulation. Branches are only affected
by their home-country regulation, and so it makes sense to find this
statistically significant spillover. In turn, subsidiaries are simultane-
ously affected by home and host regulation. Capital requirements
were higher in Portugal than in most other European countries dur-
ing a large part of the sample period. These measures were taken to
strengthen the resilience of the Portuguese banking system amidst
an environment of erosion of trust. Given this backdrop, when cap-
ital requirements were tightened in the home countries, their effect
on subsidiaries was possibly not felt, as they were already subject
to more demanding capital requirements due to host regulation.

Regarding the loan-to-value ratio, in table 4 we reported that a
tightening in the home country implies more credit growth in the
host country through foreign banks. In table 5, we report positive
marginal effects both for branches and subsidiaries, which supports
our hypothesis that this instrument should affect in the same way
the two types of institutions.

4Given space constraints, we do not report the coefficients of the direct effects
of bank control variables.
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3.2.2 Further Extensions and Robustness Tests

To be sure of the validity of the results presented above, we did
several further extensions to the analysis.5

On the construction of the data set, we estimated the baseline
regressions using a sample with all explanatory variables winsorized
at the 1st and 99th percentile. The results are broadly consistent.
Further, we tested the implications of excluding the smallest banks
in the sample from the analysis. When we exclude banks with a
market share smaller than 0.05 percent in the loan market, there
are some changes in the results. One possible reason for this might
be that when we exclude these small banks, there is much less vari-
ation in foreign regulation, thereby affecting the precision of the
estimation of the cross-border effects of regulation. This happens
because even though these banks are very small, they represent an
important share of the number of observations (the total number of
banks in the sample decreases from fifty-seven to thirty-one).

Since we decided to use solo data from supervisory reports
instead of consolidated data, we considered that a relevant robust-
ness test would be to estimate the regressions including banking
group fixed effects. The results are consistent in qualitative terms.

Another issue that could affect the results is the treatment of
missing observations in the IBRN Prudential Instruments Database.
In the baseline specifications, the missing observations are treated as
zeros. If we keep them as missing, thereby losing some observations,
the results are consistent.

One issue in which we differ significantly from the approach used
in other countries participating in the IBRN project is the definition
of the capital ratio. We use an unweighted accounting capital ratio
instead of regulatory tier 1 risk-based capital. Using tier 1 capital
would eliminate from the sample all branches exempt from capital
requirements in Portugal. Nevertheless, given the important differ-
ences between the two variables, we also estimated whenever possible
the regressions with tier 1 capital for a subsample, excluding foreign
branches for which there is no data on regulatory capital. The dif-
ferences we find in the results are attributable to the change in the
sample and not to change in the definition of the capital ratio.

5The results are not reported, but are available upon request.



Vol. 13 No. S1 Lessons from Portugal 371

In specification B we chose to include all banks, domestic and for-
eign. All the observations concerning the home cycle and the home
regulation were set to zero for Portuguese banks. For robustness
purposes, we estimate the regressions in specification B only for for-
eign banks. We find some differences in the results, including the
lack of significance of the negative marginal effect associated with a
tightening of capital requirements. However, we would like to note
that the estimations with foreign banks rely on a much smaller sam-
ple of banks, most of which are relatively small. Furthermore, there
is a lot of heterogeneity in the business models of these banks, with
some being more targeted to consumer loans, others to asset manage-
ment and investment banking, and others to local retail activities,
for instance. The volatility generated by this smaller sample is the
main reason to justify our inclusion of domestic banks in the baseline
regressions.

Finally, as discussed before, there is a strong integration between
the Spanish and the Portuguese banking systems. Recent consolida-
tion trends within the European Union will possibly reinforce this
integration. As such, it might be interesting to focus in more depth
on the transmission of regulation implemented in Spain. We reesti-
mate specification B including only changes in Spanish regulation,
and our previous results are much stronger: we find significant cross-
border effects of regulation for all the instruments considered. For
the aggregate prudential index, we find that tighter regulation in
Spain is associated with more credit growth in Portugal, thus show-
ing the existence of non-negligible substitution effects between these
two highly integrated banking markets. These effects work mainly
through loan-to-value ratios and local reserve requirements. In con-
trast, a tightening in general and sectoral capital requirements in
Spain leads to a decrease in the growth of credit granted in Portugal.

Still focusing in Spain, there is one prudential instrument
that deserves further analysis: dynamic provisions. As discussed in
Jiménez et al. (2015), this is one of the few time-varying regula-
tory tools in the world. This tool was introduced in Spain in July
2000 to improve the regulatory coverage of credit risk. The previ-
ously existing provisioning system was highly procyclical, increasing
in bad times, and one of the main goals of the new tool was to
reduce that procyclicality (Trucharte and Saurina 2013). Given the
prominent role that the countercyclical capital buffer plays in the
Basel III framework and its similarities with the spirit of dynamic



372 International Journal of Central Banking March 2017

provisions, this analysis offers a key input by providing for the
first time evidence on the cross-border effects of a cyclical regu-
latory tool. We do not find a significant effect of changes in the
dynamic provisioning system on Portuguese banks working through
their exposures in Spain (specification A), but when we consider the
credit behavior of the affiliates of Spanish banks in Portugal, we find
that when dynamic provisions are loosened in Spain, the growth of
credit granted by these affiliates increases in Portugal, thereby show-
ing that this measure has significant cross-border spillovers (spec-
ification B). However, it should be noted that our sample period
includes only two episodes in which the regime of dynamic provi-
sions was loosened, both during the global financial crisis. As such,
these results should be interpreted with some reservations.

4. Concluding Remarks

The IBRN offers a unique opportunity to explore a common research
question with a common methodology across different countries,
using high-quality data available at central banks worldwide. In this
paper we offer a contribution to the IBRN project on the cross-
border impacts of prudential regulation. This contribution entails
the estimation of the baseline specifications common to the project
on the inward transmission of foreign prudential regulation. This
is the basis of the meta-analysis conducted in Buch and Goldberg
(2017).

We find that a tightening in foreign regulation yields an increase
in the growth of credit granted by domestic banks in Portugal,
which suggests the presence of substitution effects. This effect works
through the sector-specific capital requirements and the reserve
requirements on foreign currencies (and only through the foreign
exposures of domestic banks). For the loan-to-value ratio, we obtain
the opposite sign, thus suggesting the existence of complementary
effects. Indeed, a tightening of the loan-to-value ratio abroad is asso-
ciated with a decrease in the growth of domestic loans granted by
Portuguese banks. This result might stem from the reduction in
profits for the banking group as a whole. Alternately it might reflect
the conditions under which this instrument is usually applied, i.e.,
periods of booms in real estate markets. Having limited resources,
banks may prefer to limit domestic lending to continue to lend
abroad if this market still yields high profitability despite the tighter
regulation.
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When we analyze the influence of foreign regulation on the
growth of credit granted in Portugal by the foreign banks operating
in the country, the effects are mixed. A tightening of general capital
requirements and concentration ratios is associated with less credit
growth in Portugal, while a tightening in loan-to-value ratios has the
opposite effect, reflecting possible substitution effects. These results
are in line with what could be expected given that when regulation is
tightened in the home country of a given bank, substitution effects
are more likely to occur if regulation is applied at the local level
than if it is applied at the consolidated level. It is interesting to note
that for the loan-to-value ratio the cross-border spillovers work in
different ways for domestic banks with international activity and for
foreign banks.

Our contribution also tries to understand whether the transmis-
sion of foreign prudential policy through foreign banks operating in a
given country works differently through branches or subsidiaries. We
find, as expected, that in the case of the loan-to-value ratio the posi-
tive effect works both through branches and through subsidiaries. By
contrast, the negative effect of tighter capital requirements, in the
home country of a foreign bank, on credit in the host country works
only through branches. One possible explanation for this difference
might be the fact that when capital requirements were tightened
in the home countries, their effect on subsidiaries was possibly not
felt, as these banks were already subject to more demanding capi-
tal requirements due to Portuguese regulation. These results show
that the legal form of credit institutions plays an important role in
the cross-border transmission of prudential regulation, most notably
due to differences in the scope and perimeter of application of the
instruments.

With increasingly harmonized regulation across the world, this
project contributes to an understanding of how changes in pruden-
tial tools in one country might affect the evolution of credit granted
in another country. This is relevant to thinking about intended and
unintended international spillovers when designing regulation. With
increased pressure for international reciprocity between regulators
(as set out, for instance, in the countercyclical capital buffer frame-
work), having at hand empirical evidence on the way regulation
affects lending in other countries will certainly be highly valuable
for policymakers.
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International Banking and Cross-Border Effects
of Regulation: Lessons from Turkey∗

Yusuf Soner Başkaya,a Mahir Binici,a and Turalay Kenç
aCentral Bank of the Republic of Turkey

How do regulatory changes in a foreign country affect the
lending growth in another country? This paper addresses this
question using bank-level data from Turkey and macropru-
dential measures from fifty-six countries over a sample period
of 2006–13. We offer evidence for the existence of the inward
transmission of foreign prudential regulations by showing that
the macroprudential tightening abroad leads to lending growth
by the banks in Turkey. We find that domestic affiliates of for-
eign banks play a more prominent role in this transmission.
We show that the existence and the magnitude spillovers dif-
fer across bank characteristics or the prudential instruments.
Finally, our results indicate that the spillovers depend on the
financial cycles.

JEL Codes: F42, F44, G15, G21.

1. Introduction

How do regulatory changes in one country affect the lending growth
in other countries? Given the globalization of the financial and bank-
ing systems, do domestic policies aiming at financial stability in an
economy generate cross-border externalities such as an increase in
the lending growth in the countries experiencing capital flows? With
the recent global financial crisis, microprudential and macropruden-
tial regulations implemented in many countries for increasing the
stability and resilience of their financial system have made these
questions even more important. Given the possibility of cross-border

∗Comments by Claudia Buch, Matthieu Bussière, Linda Goldberg, Şebnem
Kalemli-Özcan, and an anonymous referee are gratefully acknowledged. The views
expressed here are those of the authors and do not necessarily reflect those of
the Central Bank of the Republic of Turkey. Kenç was deputy governor of the
Central Bank of the Republic of Turkey when this paper was written.
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spillovers, these questions have taken center stage in the efforts for
a more resilient and stable global financial system.1

In order to provide a better understanding of these questions,
this paper analyzes the inward transmission of foreign prudential
regulations into the Turkish economy via changes in lending growth
by the banks operating in Turkey. To establish a causal link run-
ning from regulatory changes in one country to the lending growth
in another country through cross-border spillovers, Turkey offers a
valuable example as a small open economy with a fully liberal cap-
ital account regime and banking sector composed of both domestic
banks and domestic affiliates of foreign banks with full access to
international money and capital markets.2

In the last fifteen years, the Turkish economy experienced sub-
stantial gross capital inflows due to both external push factors such
as the abundance of global liquidity and internal pull factors such as
improvements in the fundamentals of the country as a result of com-
prehensive reforms. Capital inflows have been mostly intermediated
through the banking sector, which, in turn, led to substantial loan
growth, except for a brief contraction in the aftermath of the global
financial crisis.3 With high capital adequacy and liquidity ratios, and
low non-performing loan (NPL) ratios, the Turkish banking sector
was well positioned to intermediate capital flows to domestic loans.
Despite their balance sheet strengths and international activities,
none of the domestic banks in Turkey are large on the global scale.
Therefore, we believe that domestic banks have a limited capacity
to channel the changes in the Turkish macroprudential regulation
abroad. On the other hand, with the strong links to the global finan-
cial markets, they have a potential for transmitting the effects of the

1See Buch and Goldberg (2017) for a review of literature on the cross-border
spillover effects of the prudential regulations. Also, see the Financial Stability
Board’s (2015) annual report and see Freixas, Laeven, and Peydro (2015). Also,
among others, Aiyar, Calomiris, and Wieladek (2014) and Forbes, Reinhardt, and
Wieladek (2015) provide evidence for the existence of cross-border spillovers of
prudential regulations.

2Turkey is among few emerging market countries that does not impose any
form of capital account restrictions. For a review of literature on capital controls
and their effectiveness, see Binici, Hutchinson, and Schindler (2010).

3Başkaya et al. (2017a, 2017b) show that low interest rates and a high liquidity
environment driven by quantitative easing in advanced countries in the post-crisis
period leads to higher credit growth in Turkey.
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prudential regulations abroad (i.e., home country) on the lending
behavior of the banks in Turkey (i.e., the host country).

To summarize the findings, we first provide some evidence for
the inward transmission of foreign prudential regulations. However,
the significance of a particular prudential tool depends on the spec-
ification that we use. Depending on the specification, we find that
changes in LTV limits, reserve requirement ratios, interbank expo-
sure limits, and concentration ratios can have a significant cross-
border spillover.

Second, we find that the ownership structure of the banks is
not immaterial in the transmission of the regulatory spillovers from
abroad. We document significant heterogeneities with respect to
whether the effect is transmitted by domestic banks or the domestic
affiliates of foreign banks in Turkey. In three out of four specifications
estimated with the sample of domestic affiliates of the foreign banks,
we observe that the macroprudential tightening as measured with a
composite macroprudential policy index (MPI) leads to higher loan
growth in Turkey. In contrast, such a spillover effect is not supported
by the estimation results obtained with the sample of all banks, as
we do not observe such a cross-border spillover effect. This is con-
sistent with the findings of existing studies on the role of inward
transmission of foreign banks, such as the analysis of differential
role of foreign banks in transmitting effects of U.S. monetary policy
in Mexico by Bernardo, Peydro, and Ruiz (2015).

We also test (i) whether the degree of inward transmission varies
over the business cycles and financial cycles and (ii) whether bank
characteristics play a key role in the transmission. In general, the
effect differs from one prudential regulation to the other. Regard-
ing the first question, we observe that the positive spillover effect of
the prudential regulation in the home country is more pronounced
when the home country is in the expansionary phase of the finan-
cial cycle. As to the second question, the lending growth by the large
banks is less sensitive to the prudential regulations in the home coun-
try, whereas the banks with higher share of illiquid assets or higher
international activity face a higher lending growth in response to
prudential tightening in the home country.4

4Among others, Cetorelli and Goldberg (2011) and Wagner (2014) underline
the role of international operational banks in the cross-border transmission of the
effects of prudential regulations on lending growth.
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The rest of this paper is organized as follows. Section 2 provides
data and the stylized facts, section 3 presents the empirical analysis,
and section 4 presents the concluding remarks.

2. Data and Stylized Facts for Turkey

The Turkish banking sector comprises fifty-two active institutions
as of the third quarter of 2015. Among those fifty-two, thirty-four
banks are classified as deposit banks and thirteen are investment and
development banks. In terms of ownership structure, there are both
private banks and state-owned banks in each of these categories.
Besides conventional banking services, five banks, categorized as the
participation banks, solely offer Islamic banking services.

In terms of ownership and affiliations, the banking industry is
highly diverse. Global banks are active in Turkey through their affil-
iates and branches. The major share of deposit banking services is
provided by foreign banks. Based on the classification of the Bank-
ing Regulation and Supervision Agency (BRSA) in Turkey, twenty
deposit banks (out of thirty-four), four investment and development
banks (out of thirteen), and three participation banks (out of five)
have a majority of foreign ownership, defined as having foreign share
larger than 50 percent of common equity capital. Among foreign
banks, six of them operate as branches and the rest as subsidiaries.

During the sample period of our analysis, i.e., the first quarter
of 2006 to the second quarter of 2013, we cover a total of forty-
one banks for which we have collected data on locational banking
statistics. Over the sample of analysis, there are very few mergers,
acquisitions, and buyouts. We carefully addressed changes in bank
ownership structure and corresponding parent-country macropru-
dential changes. Due to mergers and acquisitions (M&A) events, the
number of banks that could be classified as domestic versus foreign
(depending on the majority of equity capital) could have changed
over time, leading to the number of twenty-one and twenty-four,
respectively.5 Additionally, as discussed in detail below, a few banks

5Over the sample period, there has not been a major change in the extensive
margin neither due to mergers and acquisitions. In addition, the global financial
crisis of 2008–09 did not lead to any bankruptcy in the Turkish banking sys-
tem. The latter fact can be explained by the comprehensive set of banking-sector
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classified as foreign banks could have multiple affiliations, for which
we consider all countries having share in the bank when we con-
duct the exercise of transmission of home macroprudential policies
through domestic affiliates of foreign banks.6

The bank-level data are collected by two authorities in Turkey,
namely the Banking Regulation and Supervision Agency (BRSA)
and the Central Bank of the Republic of Turkey (CBRT). The BRSA
is the main microprudential authority and collects data for super-
visory purposes. The CBRT collects bank-level data for financial
stability purposes, among others. For this study, we mainly use data
collected by the CBRT that includes monthly balance sheets and
income statements as well as locational banking statistics as a part
of balance-of-payment (BOP) statistics. The data used in this paper
are confidential and not available to the public.

In the baseline empirical model presented in the next section,
we report the results for all banks, including a comparative analy-
sis across domestic versus foreign banks as well as subsidiaries ver-
sus branches. We use the International Banking Research Network
(IBRN) Prudential Instruments Database described in Cerutti et al.
(2017) for prudential regulations. The rest of the data come from the
CBRT and are used in an unconsolidated way in the paper. Finally,
all indicators are deflated with 2006 base-year prices (GDP deflator)
and winsorized at 5 percent; quarterly growth rates (in log terms)
are used.

Summary statistics for all banks used in the empirical exer-
cise are presented in table 1, and further additional information is
reported in table 8 in the appendix. Since balance sheet data are pre-
sented in Turkish lira (TL) and foreign borrowing in U.S. dollars,
for consistency we converted all data to Turkish lira.

2.1 Data on Prudential Instruments

Data for prudential instruments for the countries with which the
banks in Turkey are engaged in cross-border borrowing have been

reforms starting from the early 2000s as well as effective macroeconomic and
prudential policies implemented during the sample period.

6Details on the ownership structure of both domestic banks and affiliates of
foreign banks operating in Turkey are provided by the BRSA and the Turkish
Banking Association.
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Table 1. Descriptive Statistics

Balance Sheet 75th Standard
Characteristics Mean Median Percentile Deviation

Log Total Assets 15.06 15.08 16.86 2.33
Capital Ratio (%) 23.07 13.58 23.29 21.24
Illiquid Assets Ratio (%) 53.42 60.89 68.91 22.31
International Ratio (%) 3.98 0.00 5.82 7.13
Deposits Ratio (%) 38.88 52.97 62.19 28.38
Loans (Ln Change * 100) 6.98 7.39 12.16 17.70

taken from the IBRN Prudential Instruments Database described
in Cerutti et al. (2017). We use data on six classes of pru-
dential changes, including capital requirements, capital buffers,
loan-to-value (LTV) ratios, reserve requirements for local currency,
interbank exposure limit, and concentration ratio. All prudential
instruments, except reserve requirements on foreign-currency lia-
bilities, display sufficient variation and are used in our regression
analysis (table 2). Over the sample period, Turkish authorities also
implemented several regulatory measures, particularly on reserve
requirements and risk weighting.

In the construction of foreign-exposure-weighted regulation
(ExpP), we used total asset and liabilities from the host country as
a weighting metric, multiplying prudential measure at time t with
lagged weight (from t−1 to t−3) to avoid simultaneity. Further dis-
cussion on specific regression models and construction of exposure-
weighted prudential measures are described by Buch and Goldberg
(2017).

2.2 Stylized Facts

Several features of Turkey’s recent past make it interesting to carry
out an empirical analysis on the impact of international regula-
tory changes on the lending behavior of the banks in Turkey. First,
Turkey experienced strong credit growth. Annual credit growth rates
reached 40 percent in the third quarter of 2011 in nominal terms
following the quantitative easing of the Federal Reserve and a brief
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credit crunch in the wake of the Lehman Brothers collapse in 2008.7

In more recent years, both external factors and domestic counter-
cyclical policies including macroprudential measures led to signif-
icant slowdown in credit growth, bringing its annual growth rate
to around 15 percent. The loan-to-GDP ratio accordingly increased
substantially over the last ten years, namely from 40 percent in 2006
to 88 percent at the end of 2014.

Second, the capital inflows are an important source for bank
lending in Turkey. The debt liabilities as a share of total assets of
the banking sector are 23 percent as of late 2014. These external
funds included outright bank loans (15.4 percent of total assets),
syndicated loans (2.6 percent), securitization finance (1.4 percent),
deposits (52.7 percent), repos (6.7 percent), and issuances (4.3 per-
cent) as of October 2015. The diverse nature of the Turkish banking
sector played certain roles in the banks’ preferences for these dif-
ferent types of funds. The diversity ranges from state-owned banks
(with a share of 31.7 percent in the banking sector in terms of asset
size) to local private banks (48.6 percent), and foreign bank sub-
sidiaries and branches (19.6 percent).8 The main providers of the
external funding to banks in Turkey are commercial banks, invest-
ment banks, and asset-management firms. Overall, the banking sec-
tor in Turkey has maintained strong balance sheets with high capi-
tal adequacy and liquidity ratios, low leverage ratios, and low NPL
ratios.

Third, various macroprudential measures, together with the con-
ventional policies, have been introduced to slow down the aggre-
gate credit growth as well as to change the composition of credit
in favor of commercial loans, as higher consumer loan growth is
associated with higher external imbalance risk in the economy by
widening the current account deficit.9 There are distinctive pruden-
tial rules in Turkey, most of which were introduced in the last decade.

7Data on credit growth as well as other main financial developments across
countries and their expert analyses can be found in annual reports of the Bank
for International Settlements.

8Based on the Banking Regulation and Supervision Agency’s classification
using monthly balance sheet data from October 2015.

9See Basci and Kara (2011) for the changes in the policy framework of the
CBRT considering the risks to financial stability in the post–global financial crisis
period.
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For example, households are allowed to borrow neither at flexible
interest rates nor in foreign-currency-denominated loans. Likewise,
small and medium-size enterprises with no foreign-currency revenues
are regulated with no foreign-currency borrowings. In addition, the
CBRT imposed required reserves on banks’ liabilities with aims of
not only placing quantity constraints on the bank funding available
for loans but also achieving lower leverage ratios, longer maturity
for liabilities, and higher foreign-currency reserves. The Financial
Stability Committee, established in the wake of the global finan-
cial crisis, introduced several macroprudential measures, including
quantity-based and price-based ones.

Fourth, there were also the episodes of tightening global finan-
cial conditions, such as the global financial crisis of 2008–09,
the euro-zone sovereign debt crisis, and the 2013 taper tantrum.
Turkey experienced capital outflows during these episodes and intro-
duced countercyclical policies, including easing the macroprudential
policies.

3. Empirical Method and Regression Results

3.1 Baseline Analysis of Inward Transmission of
Prudential Policies

In our baseline analysis, we estimate the effect of the exposure-
weighted macroprudential regulations in foreign countries, denoted
by ExpPb,t, on the quarterly growth rate of the total lending of the
domestic global banks in Turkey (i.e., the host country) using the
following specification:

ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 + α3ExpPb,t−2)

+ α4Xb,t−1 + fb + ft + εb,t, (1)

where ΔYb,t denotes the logarithmic change in the total loans
extended by domestic global bank b in Turkey. The foreign-exposure-
weighted regulation, ExpPb,t, is calculated as the weighted average
of changes in foreign regulation where the weight of each country j is
determined considering the total assets and liabilities of the bank b
in the respective foreign country at time t−1. Xb,t−1 denotes the set
of controls for Turkish banks’ characteristics, such as their illiquid
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assets as a ratio to their portfolio, percentage of the balance sheet
financed with total deposits, percentage of their equity capital as a
ratio to total assets, logarithm of total real assets, and a measure
of international activity expressed as the percentage of their foreign
assets relative to total assets. Finally, fb and ft denote the bank and
time fixed effects, controlling for the unobserved time-invariant bank
characteristics and the common shocks to all banks, respectively.

Using the sample of all banks, columns 1–7 of table 3 show how
lending growth changes in response to variations in the MPI and six
individual regulatory measures, such as capital requirements, sector-
specific capital buffer, LTV ratio, local-currency reserve require-
ments, interbank exposure limits, and the concentration ratios.
According to the results on this specification, the prudential regula-
tions abroad do not have a significant effect on the lending growth
in Turkey, as we fail to reject H0: α1 + α2 + α3 = 0 in all columns
of table 3 even at the 10 percent significance level.

Next we explore the role of the domestic affiliates of foreign
banks in transmitting the effect of the macroprudential regulations
taking place in the home country of the foreign global bank using
equation (2):

ΔYb,j,t = α0 + (α1HomePj,t + α2HomePj,t−1 + α3HomePj,t−2)

+ α4Xb,j,t−1 + α5Zj,t + fb + ft + εb,j,t, (2)

where ΔYb,j,t is the quarterly rate of change in the lending at time
t by the foreign bank b in Turkey with a parent bank located in
country j, and the variable HomePj,t−1 is the prudential regulation
at time t– l conducted in home country j. Finally, Zj,t denotes the
home-country business and financial cycles.

Column 1 of table 4 shows that the macroprudential tighten-
ing in the home country as measured with the MPI leads to higher
loan growth by the domestic affiliates of foreign banks operating in
Turkey. Comparing the results in column 1 of table 3 and table 4,
we observe that these banks play an important role in the transmis-
sion of the cross-border effects of the macroprudential regulations
implemented in the country of their parent banks. In terms of the
magnitude, tightening abroad through a one-unit increase in the
MPI results in a total of 4.2 percentage point higher growth rate
in the lending by the domestic affiliates of the foreign banks within
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three quarters, where a 3.2 percentage point increase takes place
within the quarter of the increase in the MPI. To put this number
into perspective, this is slightly below half of the median quarterly
lending growth rate in Turkey over the sample period.

In terms of the effects of the individual policies, we find that
the changes in capital requirements, sector-specific capital buffers,
and the concentration ratios do not have a significant cross-border
spillover transmitted via domestic affiliates of foreign banks. On the
other hand, we find that a decrease in interbank exposure limits
abroad leads to a lower lending growth rate in Turkey, suggesting
that interbank liquidity is an important channel for transmitting
the cross-border spillovers of the prudential regulations. Finally, the
results with equation (2) on the effects of LTV ratios and the reserve
requirement ratios seem to be at odds with our expectations. In par-
ticular, we find that the tightening via lower LTV ratios and the
relaxation via lower reserve requirement ratios decrease the growth
rate of the loans intermediated by the domestic affiliates of foreign
banks in Turkey.

3.2 Differential Role of Banks Characteristics

Using equation (3), table 5 presents results on whether bank char-
acteristics, such as log total assets, core deposits ratio, capital ratio,
international activity, and illiquid assets ratio, play a role in the
inward transmission of prudential tightening abroad:

ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 + α3ExpPb,t−2) + α4Xb,t−1

+ (β1ExpPb,t · Xb,t−1 + β2ExpPb,t−1 · Xb,t−1

+ β3ExpPb,t−2 · Xb,t−1) + fb + ft + εb,t. (3)

In this setup, the total effect of foreign macroprudential tightening
on the change in the lending growth is equal to

∂ΔYb,t

∂ExpPb,t

= α1 + α2 + α3 + (β1 + β2 + β3) · Xb,t−1, (3′)

which depends on the bank characteristics. Using the estimates pre-
sented in table 4 to evaluate the expression in equation (3′) at the
median values of the bank characteristics, we find that none of the
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prudential instruments has a significant effect on the lending growth
by the domestic banks in Turkey (see table 7 in the appendix).

While the overall effects of the MPI and the individual pruden-
tial tools evaluated at the median value of the bank characteristics
are not significant, a number of findings regarding bank-level het-
erogeneities may be worth mentioning. First, everything else con-
stant, we find that larger banks face a smaller increase in the lend-
ing growth rate than smaller banks in the response to the macro-
prudential tightening via higher capital requirements or smaller
reserve requirements abroad. Second, banks with higher illiquid
assets or higher international activity are associated with higher
lending growth in response to prudential tightening via higher capi-
tal requirements. In response to higher capital requirements abroad,
the lending growth increases by 8 percentage points for the banks
at the 75th percentile of the illiquid assets ratio distribution, and
by 10.7 percentage points for the banks at the 75th percentile of
the international activity distribution, compared with the median
banks of the corresponding distributions. In a similar manner, hav-
ing a higher level of international activity or a higher illiquid assets
ratio also leads to a higher negative effect on the domestic lending
growth in response to an increase in the reserve requirements abroad.

Table 6 presents the estimation results for equation (3) using the
sample of domestic affiliates of foreign banks in Turkey. Evaluating
equation (3′) at the median value of the bank characteristics, we
find that the prudential tightening via higher sector-specific capital
buffers, higher local-currency reserve requirement ratios, or lower
interbank exposure limits abroad leads to lower loan growth rates.
Both of these findings underlie the importance of an international
liquidity channel for the cross-border spillovers. On the other hand,
the effects of all other prudential regulations evaluated at the median
value of the bank characteristics are not significantly different from
zero.

In terms of the heterogeneous effect at the bank level, the results
in table 6 show that being a large bank again has a mitigating effect
for all three prudential regulations mentioned above, in that the
larger banks among the domestic affiliates of foreign banks experi-
ence lower decline in lending growth in response to prudential tight-
ening abroad via higher sector-specific capital buffers, local-currency
reserve requirement ratios, or lower interbank exposure limits. We
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find that domestic affiliates with higher illiquid asset ratios face a
larger decline in lending growth rates in response to a decline in
interbank exposure limits in the countries of the parent banks. In
addition, we observe that smaller banks experience a higher loan
growth rate in response to the lower LTV ratio abroad.

3.3 Differential Role of Business Cycles and Financial Cycles

Table A1 (in the online appendix to this paper)10 shows whether the
effect of the foreign macroprudential regulations on cross-border bor-
rowing of banks in Turkey depend on the phases of the business cycle
and financial cycle in Turkey based on the following specification:

ΔYb,t = α0 + α1ExptPcum,b,t + α2Xb,t−1 + α3ExpPcum,b,t · Zt

+ fb + ft + εb,t, (4)

where ExpPcum,b,t−1 is the cumulative foreign-exposure-weighted
regulation and Zt is the vector of business cycle and financial cycle
indicators, higher values of which correspond to expansionary phases
of the respective cycles. In particular, we can evaluate the effect of
the prudential regulation on the loan growth rate in Turkey as

∂ΔYb,t

∂ExpPb,t

= α1 + α3 · Zt, (4′)

where α3 �= 0 implies that the effect of the prudential regulations
differs with respect to the phases of the business and/or the financial
cycles.

We start by showing whether the value of the expression in equa-
tion (4′) evaluated at the mean values of the cycle variables is signif-
icantly different from zero or not. Using the sample of entire banks,
we find that the macroprudential tightening abroad, as measured by
the macroprudential policy index, leads to a higher loan growth rate
in Turkey. Regarding the individual prudential regulations, pruden-
tial tightening abroad via lower LTV ratios or lower concentration
ratios is associated with higher loan growth rates. In terms of the
heterogeneous effects with respect to cycle, we find that business

10Tables A1–A4 are available at http://www.ijcb.org.
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cycles in Turkey do not matter for the transmission of the foreign
prudential policies to the loan growth rates. On the other hand, the
expansionary effect of tightening via LTV ratios or concentration
ratios is lower at the time of expansionary financial cycles, which is
measured as a positive credit gap. In contrast, when the credit gap
in Turkey is negative, the loan growth rate accelerates at a higher
rate in response to prudential tightening abroad.

Table A2 presents the estimation results for equation (4) with
the sample of domestic affiliates of foreign banks. In contrast to the
analysis presented in table 5, we ask whether the effect of the pru-
dential regulation abroad differs with respect to the business and
financial cycles in the home country, i.e., the country which takes
the policy action.

When we look at the effect of macroprudential tightening abroad
evaluated at the median value of the business and financial cycle
measures abroad, we first observe that the prudential tightening
abroad measured with MPI leads to higher loan growth rates for
the domestic affiliates of foreign banks at the median value of the
financial and business cycle measures. For example, at the median
values, prudential tightening abroad corresponding to a one-unit
increase in MPI increases the lending growth rate by 1.3 percentage
points, or by 18 percent of the median value of the quarterly lending
growth rate over our sample period. In terms of the specific pruden-
tial tools, we find that a lower value of LTV ratio, a higher value of
reserve requirement ratio, and a lower value of concentration ratios
abroad lead to a higher loan growth rate, whereas a tightening via
lower interbank exposure limits abroad decreases the growth rate
of lending for the domestic affiliates of foreign banks. On the other
hand, the changes in capital requirements or the sector-specific cap-
ital buffers do not have a significant effect. In general, these results
are in line with our expectations except for the effect of the reserve
requirement ratio.

In terms of the heterogeneous effects with respect to business
and financial cycles in the countries of policy action, the positive
effect of the macroprudential tightening abroad via a higher value
of the index, a lower value of the LTV ratio, or a higher required
reserve ratio is higher when the home country experiences an expan-
sionary financial cycle as measured by a positive credit gap. On
the other hand, we find that the expansionary effect of prudential
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tightening via lower LTV ratios or concentration ratios is lower when
the home country is in the expansionary phase of the business cycle.
In other words, the prudential tightening via these policies leads to
a higher loan growth rate by the domestic affiliates of foreign banks
when the home countries experience a recession, which presumably
corresponds to lower credit demand period in the economy.

3.4 Controlling for Domestic and Foreign Macroprudential
Policies Simultaneously

Finally, we assess how cross-border borrowing varies with the foreign
and domestic macroprudential regulations by using

ΔYb,j,t = α0 + (α1HomePj,t + α2HomePj,t−1 + α3Homej,t−2)

+ α4Xb,t−1 + α5Zj,t + α6Zhost,t + (β1HostPt

+ β2HostPt−1 + β3HostPt−2) + fb + εb,j,t, (5)

where HostPt−1 is the prudential regulation in Turkey implemented
at time t−1. In this specification α1+α2+α3 and β1+β2+β3 denote
the overall effect of the foreign and Turkish macroprudential policies
on total lending, respectively. On the other hand, it is important to
note that equation (5) does not control for time fixed effects, as they
would be perfectly collinear with domestic macroprudential regula-
tions. Therefore, this specification may lead to biased results with
respect to causal effects of the prudential policies of home and host
countries.

Column 1 of table A3 presents the results using the macropru-
dential policy indexes for both the foreign country (i.e., the home
country) and Turkey (i.e., the host country), using the sample of
domestic affiliates of foreign banks in Turkey. These results sug-
gest that prudential tightening in both the foreign countries and
Turkey is associated with higher domestic loan growth. The effect of
the foreign prudential regulations can be explained along the lines
of cross-border spillovers. On the other hand, the positive corre-
lation between the macroprudential tightening in Turkey and the
loan growth rate is counterintuitive. However, we believe that this
result reflects the coincidence between the substantial increase in the
credit growth rate in the post–global financial crisis period and the
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macroprudential tightening in this period in response to the increase
in global liquidity and loan growth rate.11

Looking at how specific policies are correlated with the loan
growth rate in Turkey, we find no significant association between
the outcome variable and the changes in capital requirements, LTV
ratio, and the reserve requirement ratio on the local-currency liabili-
ties. For the remaining instruments, we show in column 3 of table A3
that the macroprudential tightening via higher sector-specific capital
buffers abroad is associated with a higher loan growth rate, whereas
higher sector-specific capital buffers in Turkey are associated with
a lower credit growth rate. The results in column 5 suggest that
prudential tightening abroad via higher reserve requirement ratios
on the foreign deposits dampens the loan growth rate. In contrast,
higher reserve requirement ratios in a host country are associated
with a faster loan growth rate, which again possibly reflects the
fact that Turkey implemented prudential tightening in the 2011–13
period mostly in response to higher credit growth in Turkey induced
by the quantitative easing in advanced countries in the post-2008
period.12 Finally, in columns 7 and 8, we show that macroprudential
tightening via lower interbank exposure limits or lower concentration
ratios abroad is associated with faster loan growth by the domes-
tic affiliates of foreign banks. On the other hand, it is worth noting
that the results on the effects of the interbank exposure limits are
counterintuitive and at odds with the results presented in tables A1
and A2. We believe that this difference can be attributed to the
lack of controls for time fixed effects in specifications in table 4, the

11See Basci and Kara (2011) for the incorporating macroprudential tools to the
monetary policy framework of the CBRT. See also the analysis by Başkaya et al.
(2017a, 2017b) with the loan-level data showing the effect of global liquidity on
domestic credit growth.

12This finding is likely to reflect the increases in the reserve options coefficients
(ROC) as part of the reserve options mechanism (ROM) in Turkey that took
place along with increases in reserve requirement rates on the FX-denominated
deposits. In particular, the option given by the CBRT to the banks to meet
their TL denominated reserve requirement liabilities with FX and gold may
have induced them to increase their cross-border foreign-currency borrowing at
lower global rates. See Alper, Kara, and Yörükoğlu (2013) for more discussion
on the reserve options mechanism. See also Miniane et al. (2013) for the sup-
porting evidence that higher ROC may have induced domestic banks to borrow
FX-denominated funds from abroad.
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inclusion of which could have controlled for the omitted common
shocks, both at the country and global level, faced by the banks in
our sample.

3.5 Including All Policies Simultaneously

Finally, we investigate the effects of the prudential regulations in
a specification which controls for all the prudential regulations. In
particular, the first and second columns of table A4 correspond to
the specifications presented in equation (1), and the third column
follows equation (2), except for the fact that all the policies are
controlled for simultaneously.

The first column uses the sample of all banks. This specification
does not control for the time fixed effects. Among the prudential
regulations that we control for, we find that the LTV ratio and the
interbank exposure limits have statistically significant coefficients,
whereas the coefficients on the rest of the prudential instruments
are insignificant. While the sign of the coefficient on the LTV is
in line with our expectations, suggesting that lower LTV abroad
increases the domestic lending growth in Turkey, the coefficient on
the interbank exposure limits is counterintuitive. On the other hand,
when we include the time fixed effects in the second column of the
table, none of the individual policies seem to have a significant effect,
which is consistent with the findings presented in table 3.

In the third column, we show with the sample of domestic affil-
iates of foreign banks that prudential regulation abroad through
lower interbank limits decrease the lending growth rate. It is impor-
tant to note that the negative effect of the lower interbank exposure
limits on lending growth has also been observed in all specifica-
tions using the sample of domestic affiliates of foreign banks (see
tables 4, 6, and A2). Similar to our findings using equation (4), we
also find that lower concentration ratios abroad lead to higher loan
growth by these banks. However, the rest of the individual prudential
regulations do not seem to have a significant effect.

4. Conclusions

The global financial crisis has highlighted the importance of
financial stability, and hence the need for prudential measures.
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Particularly, during and in the aftermath of the crisis, many coun-
tries started implementing various prudential tools to deal with
financial vulnerabilities and to mitigate systemic risk. While most
of the recent literature has focused on the effectiveness of prudential
policies within a country, a growing literature focuses also on the
cross-border spillover effects of the prudential regulations and their
implications for global financial stability.

This paper complements the literature on the cross-border
spillover of prudential regulations by analyzing how the prudential
regulations abroad affect the lending growth in Turkey. We docu-
ment a number of findings: First, we provide some evidence for the
existence of the cross-border spillover effects of the foreign pruden-
tial regulations on the loan growth rates in Turkey. However, the
findings on the effects of some of the individual policy tools differ
across the specifications. While lower LTV ratios or concentration
ratios abroad in general lead to a higher domestic loan growth rate,
lower interbank exposure limits or higher reserve requirements result
in a smaller loan growth rate. Second, both with composite macro-
prudential policy indexes and with a number of specific prudential
instruments, such as interbank exposure limits, concentration ratios,
or loan-to-value ratios, we find that the domestic affiliates of foreign
banks in Turkey play an important role for the inward transmission
of the prudential regulations abroad. Third, the responses to change
in macroprudential tools differ among banks depending on their bal-
ance sheet characteristics. For example, we observe that the bank
size usually plays a mitigating role for the transmission of the foreign
prudential regulations on domestic loan growth, whereas having a
higher illiquid assets ratio or a higher level of international activity
amplifies the effect of particular prudential regulations abroad on
the domestic loan growth. Finally, we find some evidence that the
magnitude of the cross-border spillovers of the foreign prudential
regulations may differ across the phases of financial cycles, but not
as much across the business cycles.
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Table 8. Construction of Bank Characteristics

Variable Name Description Data Source

Illiquid Assets
Ratio

(Loans and Securities Held to
Maturity)/Assets (in %)

Monthly Balance Sheet
Statistics (CBRT)

Log Assets Log (Balance Sheet
Total/GDP Price Deflator)

Monthly Balance Sheet
Statistics (CBRT)

Core Deposits
Ratio

Total Deposits/Assets (in %) Monthly Balance Sheet
Statistics (CBRT)

Capital Ratio Equity Capital/Assets (in %) Monthly Balance Sheet
Statistics (CBRT)

International
Activity

Ratio of Foreign Assets to
Total Assets (in %)

External Positions
Reports (CBRT)
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Yusuf Soner Başkaya,a Mahir Binici,a and Turalay Kenç
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Table A4. Inward and Outward Transmission
of Macroprudential Policy—Including All

Instruments Jointly

P = ExpP P = ExpP P = HomeP
Inward A1 Inward A1 Inward B1

(1) (2)† (3)

Log Total Assetst–1 −8.802∗∗∗ −10.606∗∗∗ −20.132∗∗∗

(1.175) (3.040) (3.372)
Tier 1 Ratiot–1 −0.096 −0.314 −0.954∗∗∗

(0.168) (0.236) (0.227)
Illiquid Assets Ratiot–1 −0.082 −0.095 −0.363∗∗

(0.098) (0.108) (0.155)
Core Deposits Ratiot–1 −0.035 −0.024 0.080

(0.097) (0.100) (0.141)
BIS Financial Cycle −0.408∗∗∗ 9.679∗∗∗ 1.179∗∗∗

(0.086) (2.755) (0.135)
BIS Business Cycle 1.779∗∗∗ −14.617∗∗∗ −3.260∗∗∗

(0.231) (3.845) (1.009)
P = Capital −9.932 −21.29∗ −12.420

Requirements (11.540) (12.630) (10.230)
P = Sector-Specific 11.260 1.812

Capital Buffer (12.020) (16.250)
P = Loan-to-Value 17.080∗ 10.790

Ratio (9.438) (9.073)
P = Reserve 11.510 −15.110 21.810

Requirements: Local (9.199) (12.530) (14.020)
P = Interbank 27.370∗∗ 3.036 −42.170∗∗∗

Exposure Limits (8.667) (12.870) (8.184)
P = Concentration 28.810 22.470 19.530∗∗∗

Ratios (30.130) (23.900) (3.780)

Observations 500 500 170
R2 0.293 0.370 0.731
Adjusted R2 0.220 0.269 0.608

Notes: This table reports the effects of changes in regulation and firm characteristics on
log changes in total loans by destination country. The data are quarterly from 2006:Q1
to 2013:Q3 for all domestic banks and domestic affiliates of foreign banks. The columns
report results on the different specifications: Inward specification, table 3 and Inward
table 6. Foreign-exposure-weighted regulation ExpP is calculated as the weighted average
of changes in foreign regulation where the weights are total assets and liabilities of the
bank in the respective foreign country. HomeP refers to the changes in regulation in the
home (i.e., parent-bank) country of foreign affiliates. DestP refers to the changes in regu-
lation in the destination country of the loan. For each prudential measure P, the reported
coefficient is the sum of the contemporaneous term and two lags, with the corresponding
standard errors for joint significance in parentheses. For more details on the variables, see
table 7 in the appendix of the main paper. All specifications include bank fixed effects,
and specifications 2 and 3 also include time fixed effects. Standard errors are clustered
by banks. ***, **, and * indicate significance at the 1 percent, 5 percent, and 10 percent
level, respectively. †Specification 1 includes only bank fixed effects, while specification 2
includes both bank and time fixed effects.
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risk, frequently referred to as “macroprudential” policies and instru-
ments. In this paper, we examine the effect, when these instruments
are used overseas, on U.K.-resident banks’ lending behavior. Specif-
ically, we look at how changes in “macroprudential” instruments
in another country affect domestic lending in the United Kingdom,
either via affiliates of banks from the country implementing macro-
prudential policy or via U.K.-owned banks that are exposed to that
country.

This study represents the United Kingdom’s contribution to
the second project of the International Banking Research Network
(IBRN) (Buch and Goldberg 2017). Some country contributions, like
ours, focus on the inward transmission of foreign prudential policy;
others focus on the outward transmission of domestic policy actions.
Each country contribution runs the same core set of regressions, plus
additional country-specific specifications as appropriate.

In this paper, we exploit the new IBRN Prudential Instruments
Database (Cerutti et al. 2017), which covers seven different types
of prudential policy actions taken in sixty-four countries. This rich
database allows us to explore whether the implementation of any of
these policies abroad affects lending to the U.K. economy.

Exploring the heterogeneity of prudential regulation is related to
a recent paper by Reinhardt and Sowerbutts (2015), who find that
domestic non-banks borrow more from abroad after an increase in
capital requirements, but not after an increase in lending standards.
They provide evidence that this is most likely the case because for-
eign branches are not subject to domestic capital regulations. This
paper, however, used aggregate bank data and only focused on the
effect of foreign banks’ lending after a domestic macroprudential
policy action.

The United Kingdom is a major global financial hub. Figure 1
illustrates how large and open the United Kingdom is, with the
largest amount of cross-border assets and liabilities in nominal terms
in the world. The U.K. banking system is notable in that there is a
very high concentration in terms of banking system assets in a few
banks with global operations; but also there is a large presence of
foreign banks.

Foreign banks account for nearly half of total banking system
assets in the United Kingdom, amounting to around 250 percent of
GDP (of which around three-quarters is accounted for by branches,
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Figure 1. Cross-Border Bank Assets and
Liabilities across Countries
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Note: The figure includes countries with more than US$500 billion cross-border
bank assets.

and the remainder by subsidiaries). And U.K.-owned banks in aggre-
gate have significant foreign exposures. This means that there are
a large number of prudential actions taken abroad which may spill
over to the United Kingdom, which explains this project’s focus
on inward spillovers. Equally, though, this diversity means that
the potential impact of a policy action taken in a single coun-
try would not necessarily have a major impact on the United
Kingdom.

Our results suggest that banks do not cut their lending sig-
nificantly to the U.K. economy as a whole following a prudential
action. This result holds for both U.K.-owned and foreign banks.
Given that the United Kingdom is a core country within the inter-
national banking system, it is perhaps unsurprising that policy
decisions taken by an individual foreign authority would have a
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limited impact on lending to the United Kingdom. Aiyar et al.
(2014) show the importance of core vs. non-core status in assess-
ing regulatory spillovers. Specifically, they find that, faced with an
increase in capital requirements, banks tend to favor their most
important country relationships, so that the negative cross-border
credit supply response in “core” countries is significantly less than in
others.

Nevertheless, these aggregate results do appear to conceal impor-
tant sectoral heterogeneity. The key result that stands out is that
foreign affiliates in the United Kingdom expand their lending to
households following a tightening of loan-to-value (LTV) standards
in their home country. Foreign banks are only a small part of the
market in the United Kingdom, so this does not materially affect
the aggregate quantity of household lending. In addition, we find
that U.K.-owned banks appear to demand less wholesale funding
domestically and more from foreign sources if they are exposed to a
country tightening LTV regulations.

These results are consistent with Ongena, Popov, and Udell
(2013), who show that banks increase their lending abroad when
faced with restrictions at home. The authors examine the spillovers
of regulation via large international banks, examining business lend-
ing in Eastern Europe, and find that lower barriers to entry, tighter
restrictions on bank activities, and higher minimum capital require-
ments in the parent market are associated with lower bank lending
standards abroad.

In a similar vein, Houston, Lin, and Ma (2012) use aggregated
country data and show that bank capital inflows increase to a partic-
ular country if that country has relatively fewer regulations; essen-
tially, looser regulation acts as a “pull” factor for capital flows. Our
focus on sectoral data is also motivated by Danisewicz, Reinhardt,
and Sowerbutts (2015), who explore how branches and subsidiaries
react differently to changes in prudential policy in their parent coun-
try, distinguishing between affiliates’ interbank and non-bank lend-
ing. The sectoral results in this paper underscore the need for future
research to examine the impact of prudential policies in a more
disaggregated manner.

The paper proceeds as follows: section 2 describes the specific fea-
tures of the U.K. data set and sets out the empirical specification,
section 3 presents the headline results, and section 4 concludes.
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2. Data and Stylized Facts—United Kingdom

2.1 Bank-Level Data and Balance Sheet Characteristics

The key features of our individual bank data set are described in
detail in annex A2 of Hoggarth, Hooley, and Korniyenko (2013)
and appendix 1 of Aiyar et al. (2014). Raw data from the Bank
of England’s regulatory reporting forms were collected at a quar-
terly frequency, covering the balance sheets of 360 individual
U.K.-resident banks (excluding building societies) over the period
2000:Q1–2014:Q4 (the data are therefore confidential and available
only to employees of the Bank of England). Bank nationality is
determined by where its ultimate parent (e.g., holding company)
is located and not by the nationality of the largest shareholder. For
example, a “U.K.-owned” bank simply means that its ultimate par-
ent is incorporated in the United Kingdom. Table 10 in the appendix
describes the construction of variables and their sources.

2.1.1 Dependent Variable

In our main (IBRN-wide) specification, the dependent variable
(ΔYb,t) is the exchange-rate-adjusted log change in the stock of
loans. To take into account the volatility of this series, we cut the
edges of the distribution so that observations of growth rates outside
of +/– 100 percent are dropped.1 For the U.K.-specific part of this
paper, we also explore whether lending to various sectors is affected
differently, and so the dependent variable is the exchange-rate-
adjusted log change in lending for interbank, private non-financial
corporations (PNFC) and household loans. We also look at banks’
borrowing and explore the log change in the short-term funding of
U.K. banks from wholesale sources (see table 10 for details).

2.1.2 Balance Sheet Control Variables

For balance sheet characteristics, we have used the following vari-
ables:

1This drops 4 percent of the sample in the case of total loan growth and a
sample including both U.K.-headquartered and non-U.K.-headquartered banks.
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• Log real assets—i.e., the log of a bank’s total assets in levels,
deflated by CPI inflation, which we loosely interpret as “size”
(and which will also probably pick up other factors such as the
risk-taking behavior of banks, to the extent that this reflects
too-big-to-fail subsidies (LogAssetsi,t−1)

• Bank’s tier 1 capital to asset ratio (Tier1Ratioi,t−1)
• Fraction of a bank’s portfolio of assets that is illiquid

(1 −holdings of cash and gilts divided by total assets)
(IlliquidAssetsRatioi,t−1)

• Ratio of total commitments divided by total assets (Commit-
mentRatioi,t−1)

• Core funding, i.e., the fraction of time and sight deposits from
domestic residents, divided by total liabilities less tier 1 capital
(CoreDepositsRatioi,t−1)

2.2 Data on Prudential Instruments

The data on prudential actions come from a new database put
together with the expertise of individual central banks participating
in the IBRN, together with the International Monetary Fund and
the Bank for International Settlements (see Lim et al. 2011, Buch
and Goldberg 2017, and Cerutti et al. 2017).

Summary statistics of the count of each type of regulation are
presented in table 2 below. Specification A shows the count of the
number of changes in regulation in any country in which a U.K.
bank has operations for each type of regulation; for example, there
are ninety-six capital requirement changes in countries to which the
U.K. banking system lends, affecting 1,109 bank-time observations.
In specification B, we examine changes in a foreign-owned bank’s
home country; for example, there are forty-five changes in capital
requirements in countries where a foreign-owned bank which oper-
ates in the United Kingdom has a parent, affecting 196 bank-time
observations. The nature of the United Kingdom’s banking system,
with U.K. banks holding diversified foreign portfolios and the large
number of foreign banks, means that there are a large number of for-
eign policy actions to take into consideration. The exception is for
the interbank exposure limit, where there are too few actions, and
the concentration ratio, where there are too few actions for speci-
fication B, when we examine the impact of regulation in the home
country of a foreign affiliate. Each macroprudential action is treated
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as a dummy variable which takes the value of 1 if macroprudential
policy is tightened, –1 if macroprudential policy is loosened, and 0
otherwise.

We use two separate specifications to examine the impact of pru-
dential actions. The first is an exposure-weighted index. This is con-
structed for U.K.-owned banks only and weights are generated using
the average of the assets to a particular country, averaged over the
four quarters preceding the policy action. For example, if bank X
has half of its exposures to country A, bank Y has one-tenth of
its exposures to country A, and country A tightens capital require-
ments, and no other country takes an action, then the exposure-
weighted index for capital requirements will be 0.5 for bank X and
0.1 for bank Y. If, however, country B, to which bank Y has one-fifth
of its exposures, also tightens capital requirements, this exposure-
weighted index becomes 0.3 for bank Y (i.e., 0.1 plus 0.2). When
country B loosens requirements, this becomes 0.1 again for bank Y.

The second specification is applicable to banks with a foreign
parent. In this case the index takes a value of 1 when the country
of the parent bank tightens regulation and –1 when regulation is
loosened.

• Regulation weighted by foreign exposures: All exposures of the
banks outside the home and destination country

• ExpPb,t−1: Foreign-exposure-weighted regulation
• ExpPcum,b,t−1: Cumulative foreign-exposure-weighted regula-

tion

For the second measure of prudential policy, we use an indicator
for when regulation is taken in the parent country for foreign banks
only.

• Home-country regulation: Home = country of the parent bank
• HomeP j,t−1: Home-country regulation
• HomePcum,b,t−1: Cumulative home-country regulation

2.3 Summary Statistics for the Data Set

Table 1 shows summary statistics for U.K. and foreign-owned banks.
U.K. and foreign-owned banks are of comparable size, although
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Table 1. Summary Statistics on Bank Lending
and Characteristics

Balance Sheet 25th 75th
Characteristics (all in %) Median Percentile Percentile N

U.K.-Owned Banks:
Total Loans (Ln Change) 1.805 −1.403 5.030 1,360
Interbank Loans (Ln Change) 1.420 −4.804 7.919 1,320
PNFC Loans (Ln Change) 0.892 −2.770 5.431 1,203
Household Loans (Ln Change) 1.260 −0.962 4.117 1,209
Wholesale Funding Domestic 1.992 −7.709 13.681 1,264

(Ln Change)
Wholesale Funding Foreign 1.102 −4.822 9.018 1,224

(Ln Change)
Log Total Assets 16.638 15.204 18.448 1,360
Tier 1 Ratio 10.555 7.198 15.256 1,356
Illiquid Assets Ratio 75.655 54.130 86.378 1,354
International Ratio 17.425 6.730 34.616 1,360
Deposits Ratio 42.948 25.974 59.740 1,359

Foreign-Owned Banks:
Total Loans (Ln Change) 0.394 −10.906 11.666 8,613
Interbank Loans (Ln Change) 0.069 −19.596 18.636 7,590
PNFC Loans (Ln Change) −0.075 −8.032 7.130 4,860
Household Loans (Ln Change) 0.000 −8.004 6.597 4,117
Wholesale Funding Domestic 0.000 −18.493 17.938 6,375

(Ln Change)
Wholesale Funding Foreign 0.997 −8.639 11.100 6,482

(Ln Change)
Log Total Assets 14.937 13.484 16.181 8,613
Tier 1 Ratio 4.456 1.957 12.546 8,355
Illiquid Assets Ratio 54.903 30.876 79.151 8,520
International Ratio 63.153 43.676 74.845 8,528
Deposits Ratio 6.344 1.292 16.646 8,595

Notes: This table provides summary statistics for bank balance sheet and lending
data. Data are observed quarterly from 2000:Q1 to 2013:Q4. Banking data come
from the Bank of England (BoE) BT and AL forms and are reported at a quarterly
frequency. Banks are split into subgroups—U.K.-owned banks and foreign banks—on
the basis of the ownership of a parent firm. Information on banks’ ownership comes
from the BoE. Variable definitions and sources are given in table 10 in the appendix.
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foreign-owned banks have lower and more varied loan growth. For-
eign banks are often non-retail banks and do not raise deposits in
the United Kingdom, as shown by their much lower deposit ratio,
which might help to explain the limited aggregate spillover effects we
find. The tier 1 capital ratio appears lower for foreign-owned banks,
although this partly reflects the fact that many foreign affiliates are
branches and so do not have capital located in the United Kingdom
(for branches that do not report their own balance sheet, we set tier
1 ratios to zero).

3. Empirical Method and Estimation Results

3.1 Empirical Method

In this section, we describe our empirical model that we use to exam-
ine regulatory spillovers from abroad. Specifically, following Buch
and Goldberg (2017), we use the following regression model:

ΔYb,t = α0 +
3∑

k=1

αjExpPb,t+1−k + α4Xb,t−1 + fb + ft + εb,t, (1)

where ΔYb,t is the (exchange-rate-adjusted) change in log stock of
loans to U.K. residents of bank b at time t, and ExpPb,t is an
exposure-weighted measure of the prudential policy actions taken
outside the United Kingdom. The weights are based on the average
share in total lending of the individual banks’ cross-border lending to
the affected country in the four quarters before the policy was imple-
mented. Note that ExpPb,t enters the model contemporaneously and
with two lags. This is to allow prudential policy changes abroad to
affect U.K. lending over the course of three quarters. Xb,t−1 is the
vector of balance sheet characteristics listed in section 2.2. fb and ft

are bank and time effects, respectively.
In addition to these regressions, which all countries that partic-

ipate in the IBRN were asked to estimate on their own national
data sets, we also explore angles which are unique to the United
Kingdom. Given that London is one of the world’s largest financial
centers, two notable features are that a large fraction of bank lend-
ing in the United Kingdom is interbank or to other financial entities,
and that foreign-owned banks account for about two-thirds of total
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activity. This type of lending might clearly react differently to regu-
latory spillovers than either real economy or mortgage lending. We
therefore also estimate model (1) for lending to four different sec-
tors of the economy: the financial sector, the commercial real estate
sector, the household sector, and the PNFC sector.

The United Kingdom, as a global financial center, is also a fund-
ing source for foreign banks and U.K. banks, and so we also investi-
gate whether banks increase their funding from the United Kingdom
after a prudential action is taken elsewhere.

It is of course plausible that certain bank characteristics could
mitigate or amplify the transmission of external prudential policy
actions to U.K. bank lending. To exploit this hypothesis, we use the
following model:

ΔYb,t = α0 +
3∑

k=1

αjExpPb,t+1−k + α4Xb,t−1

+
3∑

k=1

βjExpPb,t+1−j − Xb,t−1 + fb + ft + εb,t. (2)

Model (2) is identical to model (1), with the difference
that the exposure index is now interacted with individual bank
characteristics.

Finally, the impact of the changes in policy could also be depen-
dent on the business or credit cycle; we use the following model to
investigate if this is the case:

ΔYb,t = α0 + α1ExpPcum,b,t−1 + α2Xb,t−1 + α3ExpPcum,b,t−1Zt

+ fb + ft + εb,t, (3)

where Zt is either the output or credit gap and ExpPcum,b,t−1 is a
cumulative measure of the credit or business cycle index, cumulated
over the last three quarters. Models (1)–(3) assume that prudential
policy abroad affects lending in the United Kingdom (specification
A) through banks’ portfolio exposure to countries that implemented
these policies. Another plausible channel of transmission is that
those banks that are headquartered in the country that implemented
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the policies transmit the change in regulation. We therefore reesti-
mate models (1)–(3), replacing ExpPb,t with the indicator of pru-
dential policy in the affected bank’s home country HomeP j,t (speci-
fication B), where j stands for a bank’s home country j. Given that
foreign banks have a large market share in the U.K. financial system,
it seems important to test for the effects of both U.K.-headquartered
banks (specification A) and foreign-headquartered banks operating
in the United Kingdom (specification B).2

3.2 Baseline Analysis of Transmission of Prudential Policies
to the United Kingdom

Table 3 shows the results for the baseline regressions which exam-
ine the effect of exposure-weighted changes in regulation on log
changes in total loans of U.K.-owned banks to U.K. financial and
non-financial sectors. Our results suggest that prudential actions
taken abroad do not have significant spillover effects on bank lend-
ing in the U.K. economy as a whole. A change in capital requirements
and sector-specific capital requirements have a small contemporane-
ous impact on lending to the United Kingdom; but this becomes
insignificant after the first period, and the F-test of the contempo-
raneous term and its two lags suggests that there are no significant
spillovers to U.K. lending over a three-quarter period.

There is a puzzle in the sign of these point estimates. A reduc-
tion in lending to the United Kingdom following a tightening of
capital requirements abroad is consistent with the hypothesis that
the bank becomes more capital constrained after an increase in cap-
ital requirements and so cuts lending across the globally consoli-
dated group as a whole. However, the sign is different for sectoral
capital requirements which only apply to domestic lending (such
as on domestic real estate); this may be due to the fact that the

2As specification B focuses on the specific links between affiliates and their
home countries, we can also include the business and credit cycle variables of
the affiliate’s home country as a control variable in all of the specifications. This
should help to account for possible endogeneity driven by the fact that macropru
is often tightened in the upswing, which could lead to different lending patterns
abroad independently of macropru, especially with regard to the lending of foreign
affiliates.
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relative-price effect dominates the income effect in this case. This
warrants more investigation in future work.

We find that banks expand their lending to the United Kingdom
following a reserve requirement action taken abroad, but although
the test over the three-quarter period is significant, this seems to be
driven again by the first quarter only.

When the bank-specific (table 4) and financial and business cycle
(table 5) variables are interacted, these bank-specific and cycle con-
trols rarely seem to have significant effects. This may be because the
time and bank fixed effects already account for a lot of the variation
in these variables.3

The small and only-contemporaneous effects for all instruments
suggest that prudential actions taken abroad do not have a long-
lasting impact on U.K.-owned banks’ lending to the United King-
dom. This has a number of potential explanations. For instance, U.K.
banks have diversified country exposures, meaning that the impact
of one country’s actions may be very small for the bank as a whole
and the bank does not optimize or adjust its strategy in response to
changes in regulation which only affect a small part of its balance
sheet; alternatively banks could react to prudential policy by rebal-
ancing, but not by changing lending to core markets (as suggested
by Aiyar et al. 2014) and so U.K.-based banks do not cut lending
to the United Kingdom; another possibility is that banks rebalance
their portfolios across sectors, leaving overall lending unchanged. We
do not have sufficient data or actions to test the first two hypothe-
ses, but we do explore the final—sectoral rebalancing—hypothesis
below.

Tables 6–8 show the results for the baseline regressions which
examine the effects of a change in lending to the United Kingdom
by foreign-owned affiliates after a change in regulation in their home
country. Table 6 provides some weak evidence that regulatory tight-
ening in affiliates’ home countries has an impact on their lending

3However, the inclusion of fixed effects remains essential to help ascertain that
the respective balance sheet characteristics are not capturing other unobservable
differences between banks. Rerunning the regression in table 4, column 1 as a
pooled regression with and without fixed effects reveals that they explain 11.67
percentage points of an overall R2 of 15.36 percent (note the current table dis-
plays the “within” R2). Likewise, in table 5, column 1, fixed effects explain 11.17
percentage points of the total 13.13 percent.
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in the United Kingdom negatively: the coefficient on the first lag
of the prudential index is negative and significant. A tightening in
reserve requirements in foreign currency leads to a contemporane-
ous fall in the growth rate of lending to the United Kingdom, while
lagged reserve requirement tightenings in domestic currency have a
similar effect. This is consistent with the hypothesis that replacing
reserves is costly, and as a result, banks cut back on their lending.
The results on LTV tightening are inconclusive, indicating the pos-
sibility that banks rebalance their portfolios across sectors, which
we will explore below. However, the F-test on the sum of coeffi-
cients to examine the effect of policies over three quarters indicates
non-significant spillovers for the prudential index and all of its sub-
components. A possible explanation for the lack of significant results
stems from the fact that the United Kingdom is a major interna-
tional financial center and so is likely to be a core country for many
banks and hence protected from a retrenchment in lending.

As above, the effect of the cycle- or bank-specific controls does
not seem to be strong (tables 7 and 8). There is tentative evidence
that a positive home-country financial cycle increases lending growth
in the United Kingdom (table 6), suggesting that financial conditions
abroad do spill over to the United Kingdom via lending of foreign
affiliates.

Finally, in table 11 in the appendix, we explore our base-
line results for including all instruments jointly. Point estimates,
and in most cases their significance, are comparable to the just-
discussed results on including the instruments separately. In specifi-
cation A (U.K.-headquartered banks), the significance of changes
in reserve requirements drops once including local- and foreign-
currency reserve requirements jointly. This may be unsurprising,
as regulators often tighten local and foreign reserve requirements
jointly (see Cerutti et al. 2017).

3.3 Exploration of Sectoral Lending and Bank Funding

Table 9 summarizes the results when we repeat the analysis above
at a sectoral level and also examine the role of funding (the results
for interbank exposure limits and concentration ratios are excluded,
given that table 2 shows that we do not have sufficient country-time
changes in regulatory policies to draw reliable inferences). Turning
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first to the sectoral lending of U.K.-owned banks (upper panel of
table 9), we find that the insignificant aggregate results hide impor-
tant sectoral heterogeneity. We find that banks cut interbank lending
to the United Kingdom following an increase in capital requirements
abroad, but increase their PNFC lending; in other words, the nega-
tive coefficient on total lending in table 3 appears to be driven by a
reduction in interbank lending. The point estimates suggest a simi-
lar direction but are not significant for sectoral capital requirements.
This is consistent with Aiyar et al. (2014), who document negative
spillovers of capital requirement increases to banks abroad but find
no response of lending to non-banks abroad—perhaps because rela-
tionships with such non-bank customers are longer term and more
valuable.

Turning to wholesale funding, we find evidence for a reduction
in wholesale funding from the United Kingdom after countries take
LTV actions. This could be explained by U.K. banks reducing their
lending to countries that tighten their LTV requirements, mean-
ing less of a need for wholesale funding (which is out of the scope
of this paper). Interestingly, wholesale funding of U.K. banks from
foreign sources increases when they are exposed to countries tighten-
ing LTV regulations; this suggests that foreign banks might channel
more lending to U.K. banks if regulation at home prevents them
from expanding lending in their home countries (we would therefore
expect banks resident in other countries to experience a similar phe-
nomenon). This would be consistent with the findings of Ongena,
Popov, and Udell (2013). Taken together, this is consistent with the
possibility that banks shifted the source of their wholesale fund-
ing from domestic to foreign sources following LTV tightening in
countries to which they have large exposures.4

We also uncover evidence for sectoral heterogeneity when we
examine prudential policies taken in the parent country (lower panel
of table 9). An LTV tightening in the parent country is associ-
ated with an increase in the lending to households in the United
Kingdom. The point estimate on PNFC lending is also positive

4In columns 3 and 5 we find a similar result for U.K.-owned banks which are
exposed to countries tightening sectoral capital requirements or reserve require-
ments in foreign currency. The result is notably different for reserve requirements
in local currency.
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though insignificant. The point estimate of LTV tightening on inter-
bank lending is, on the other hand, negative though also insignifi-
cant. This indicates the possibility that banks rebalance their port-
folios, which could lead to the insignificant result on total affiliate
lending we observed in table 6. The result is consistent with the
findings of Ongena, Popov, and Udell (2013), who show that banks
increase their lending abroad to riskier borrowers when faced with
restrictions at home. The results are also quantitatively important.
The point estimates imply that the average LTV tightening abroad
increases foreign affiliates’ lending growth to U.K. households by 12
percentage points over a three-quarter period (although this repre-
sents a small proportion of their lending, so the impact on the U.K.
economy may be small).

Finally, a tightening in foreign-currency reserve requirements is
associated with a reduction in both household and PNFC lending,
which is consistent with, though stronger than, the results on total
lending discussed in the previous section. Again, the intuition is that
replacing reserves is costly, and as a result, banks cut back on their
lending.

4. Concluding Remarks

Our results suggest that most prudential actions taken abroad do
not have a significant spillover effect on the United Kingdom. For
total lending to all U.K. sectors, it is perhaps not surprising that pru-
dential policy actions taken by a single foreign jurisdiction do not
appear to affect the United Kingdom, given the United Kingdom’s
role as a major international financial center.

Nevertheless, the aggregate results conceal some sectoral het-
erogeneity. For example, our results suggest that when a foreign
authority takes a lending standards action, U.K.-resident affiliates
owned in that jurisdiction expand PNFC and household lending in
the United Kingdom. This implies that focusing on aggregate vari-
ables may underestimate the spillovers of prudential policies and
suggest a role for continued improvement of sectoral-level data. So
far, research such as Lim et al. (2011) and Kuttner and Shim (2013)
tended to focus on aggregate variables such as total lending. Our
results suggest that investigating rebalancing at the domestic level
may yield a deeper understanding of the transmission of prudential
policies.
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Appendix

Table 10. Construction of Variables

Variable Name Definition Source

Dependent Variables (Exchange-Rate-Adjusted Log Changes)

Total Loan Growth Loans to all U.K.-resident sectors
(resident positions of BT23 and
BT29)

Form BT and AL

Interbank Loan Growth Loans to other U.K. banks
(resident positions of BT23 plus
ALL15, ALL16, and ALL17)

Form BT

Household Loan Growth Loans to U.K. Households (ALL18) Form AL
PNFC Loan Growth Loans to U.K. PNFCs (ALL1 to

ALL14)
Form AL

Short-Term Wholesale
Funding Growth
(Domestic or Foreign)

Deposits from the U.K. Monetary
Financial Institutions +
certificates of deposits and
commercial paper issued +
Repos ex. public sectors from
domestic/resident or foreign/
non-resident sources (Foreign:
BT2J + BT3J + BT6J.
Domestic: BT2B + BT2C +
BT2D + BT3B + BT3C +
BT3D + BT4 + BT5A + BT6B
+ BT6C + BT6D + BT6H)

Form BT

Independent Variables

Illiquid Assets Ratio 1 minus holdings of liquid assets
[(BT21 + BT23 + BT32D)/
(BT20-BT19)]

Form BT

Commitments Ratiot−1 Commitment ratio: Ratio of total
commitments divided by total
assets [BT43/BT40]. Includes
overdraft, loan, acceptance, and
other facilities outstanding.

Form BT

Log Real Assetst−1 The log of a bank’s total assets in
levels (£1000s), deflated by CPI
inflation [BT40]

Form BT

Core Deposits Ratio t−1 [Total time and sight deposit from
domestic residents]/(Liabilities –
balance sheet capital)

Form BT

Tier 1 Ratiot−1 (Tier 1 capital)/Assets Form BT
BIS Financial Cycle Country-specific credit gap BIS
BIS Business Cycle Country-specific output gap BIS

Notes: “Form (BT/AL)” refers to the relevant Bank of England reporting form.
See http://www.bankofengland.co.uk/statistics/Pages/reporters/defs/default.aspx for full
definitions.
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Table 11. Including All Instruments Jointly

P = ExpP P = HomeP
Inward A1 Inward B1

(1) (2)

Log Total Assetst−1 1.057 −2.397∗∗∗

(1.306) (0.633)
Tier 1 Ratiot−1 0.0145 0.106∗∗

(0.0652) (0.0540)
Illiquid Assets Ratiot−1 0.0971∗∗∗ 0.0939∗∗∗

(0.0366) (0.0213)
International Activityt−1 0.0884

(0.0694)
Core Deposits Ratiot−1 0.124∗∗∗ −0.0282

(0.0469) (0.0383)
BIS Financial Cycle 0.0404

(0.0308)
BIS Business Cycle 0.387

(0.295)
P = Capital Requirements −0.139 4.019

1.203 0.681
0.273 0.409

P = Sector-Specific Capital 0.872 0.160
Buffer 0.597 0.00222

0.440 0.962
P = Loan-to-Value Ratio 0.0625 −0.458

0.242 0.0232
0.623 0.879

P = Reserve Requirements: 0.345 2.509
Foreign 0.443 0.223

0.506 0.637
P = Reserve Requirements: 0.159 −1.121

Local 1.083 0.229
0.298 0.632

P = Interbank Exposure −0.0206 −1.735
Limits 0.00337 0.0955

0.954 0.757
P = Concentration Ratios −0.466∗ −11.14∗

3.159 3.195
0.0758 0.0739

(continued)
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Table 11. (Continued)

P = ExpP P = HomeP
Inward A1 Inward B1

(1) (2)

Observations 1,360 8,613
R2 0.117 0.022
Adjusted R2 0.0195 0.000
No. of Banks 53 312
Time Period 2000:Q1–2013:Q4 2000:Q1–2013:Q4
Destination-Country Fixed

Effects
No No

Time Fixed Effects No Yes
Bank Fixed Effects Yes Yes

LHS Variable: Loans 1 1
LHS Variable: Other Total Loans Total Loans

Sample of Banks: Domestic
Owned

1 0

Sample of Banks: Foreign
Owned

0 1

Sample of Banks: Domestic
and Foreign

0 0

Notes: This table reports the effects of changes in regulation and firm characteristics
on log changes in total loans by destination country. The columns report results on
the different specifications Inward A1 and Inward B1. For each prudential measure P,
the reported coefficient is the sum of the contemporaneous term and two lags, with
the corresponding F-statistics for joint significance in parentheses.
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Domestic prudential regulation can have unintended effects
across borders and may be less effective in an environment
where banks operate globally. Using U.S. micro-banking data
for the first quarter of 2000 through the third quarter of 2013,
this study shows that some regulatory changes indeed spill
over. First, a foreign country’s tightening of limits on loan-to-
value ratios and local-currency reserve requirements increases
lending growth in the United States through the U.S. branches
and subsidiaries of foreign banks. Second, a foreign tighten-
ing of capital requirements shifts lending by U.S. global banks
away from the country where the tightening occurs to the
United States and to other countries. Third, tighter U.S. cap-
ital regulation reduces lending by large U.S. global banks to
foreign residents.
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1. Introduction

In the period since the global financial crisis, policy discussions
have highlighted the potential need for the active use of macropru-
dential instruments to support financial stability goals. But some
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macroprudential instruments might not work as intended and have
effects that propagate across borders through the global linkages of
international financial institutions. In the presence of cross-border
banking, domestic policies might not be effective, as they do not
apply to the same degree to banks headquartered in foreign coun-
tries. Changes in domestic prudential instruments might also spill
over into foreign markets, because domestic banks affected by the
policies adjust their operations globally.1

This paper analyzes these issues focusing on the United States
and attempts to answer three questions. First, do changes in foreign
prudential instruments affect lending growth in the United States?
Second, do U.S. global banks adjust their foreign operations when
foreign prudential instruments change? Third, do U.S. regulatory
changes spill over into foreign countries via U.S. global banks? We
find evidence of both spillovers of foreign regulatory changes into the
United States and cross-border effects of U.S. prudential instrument
changes.

The United States is an interesting case, as its banking sec-
tor is markedly interconnected with the rest of the world. Foreign
global banks expanded their operations in the United States in
the 2000s through local branches and through separately chartered
banks (Tarullo 2012). U.S. global banks have substantial exposures
to advanced economies and to emerging market countries through
cross-border lending, funding, and affiliates located abroad (Cetorelli
and Goldberg 2006).

Our analysis uses regulatory reports filed by U.S. global banks
and by the U.S. subsidiaries and branches of foreign banks. These
bank-level data for 2000:Q1 through 2013:Q3 are combined with a
database of prudential instruments newly constructed by the Inter-
national Banking Research Network (IBRN) (see Cerutti et al. 2017
for a description of the IBRN Prudential Instruments Database).
The database has information on the use of seven different pruden-
tial instruments by sixty-four countries. Our methodology largely

1Lim et al. (2011), Akinci and Olmstead-Rumsey (2015), Cerutti, Claessens,
and Laeven (2015), and Vandenbussche, Vogel, and Detragiache (2015) analyze
the effectiveness of macroprudential policies in curtailing credit growth and house
price inflation using cross-country data. Cross-border spillovers of prudential poli-
cies are explored in Aiyar, Calomiris, and Wieladek (2014), Aiyar et al. (2014),
and Danisewicz, Reinhardt, and Sowerbutts (2015).
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follows that described in Buch and Goldberg (2017) and is part
of the joint research effort of the IBRN on cross-border prudential
policy spillovers.2

Our first specifications test whether U.S. global banks and
U.S. branches and subsidiaries of foreign banks adjust their lend-
ing in response to foreign prudential instrument changes. We
find statistically significant effects for three instruments: capital
requirements, local-currency reserve requirements, and limits on
loan-to-value (LTV) ratios. The tightening of prudential instru-
ments abroad increases loan growth in the United States. Higher
foreign-country capital requirements abroad mainly affect U.S. loan
growth through U.S. global banks, while higher local-currency
reserve requirements and limits on LTV ratios mainly transmit
through the lending of the U.S. branches and subsidiaries of foreign
banks.

Our second set of tests investigates whether U.S. global banks’
exposures in foreign countries react to prudential instrument changes
there. The evidence is weaker in this case. Foreign changes in pru-
dential instruments have a weak and mostly insignificant effect on
U.S. banks’ claims on residents in the country where the change
occurs.

Lastly, we explore whether changes in U.S. prudential instru-
ments have effects across borders. While foreign economies have
used a combination of both cyclical and structural instruments, U.S.
policymakers have favored structural regulations that are less corre-
lated with the financial cycle and are not changed frequently (Elliott,
Feldberg, and Lehnert 2013). As a result, the only U.S. instrument
change recorded in the IBRN Prudential Instruments Database is
related to the introduction of the Basel II.5 capital regulations in
2013:Q1. Our results indicate that after this change the largest U.S.
banks, those that are required to participate on annual stress tests

2The following studies are part of the IBRN study on the impact of prudential
instrument changes on the activities of global banks: Auer, Ganarin, and Towbin
(2017); Avdjiev et al. (2017); Başkaya et al. (2017); Bonfim and Costa (2017);
Bussière, Schmidt, and Vinas (2017); Caccavaio, Carpinelli, and Marinelli (2017);
Damar and Mordel (2017); Frost, de Haan, and van Horen (2017); Gajewski and
Krzesicki (2017); Hills et al. (2017); Ho and Wong (2017); Jara and Cabeza
(2017); Levin-Konigsberg et al. (2017); Nocciola, Żochowski, and Franch (2016);
Ohls, Pramor, and Tonzer (2017); Park and Lee (2017).
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or follow the Advanced Approaches capital framework, reduced their
foreign lending growth relative to the smaller banks.3

Taken together, and focusing on the response of U.S. global
banks, our results indicate that U.S. prudential regulation reduces
foreign lending, whereas tighter foreign prudential regulation
increases total lending and shifts this lending away from the host
countries undertaking regulatory changes. In general, the magni-
tudes of the identified spillovers across all the exercises appear to
be small. Changes in foreign capital requirements probably had the
most significant economic effect: we calculate that stricter capital
requirements abroad added a total of $249 billion in lending of U.S.
global banks over the period from 2000:Q1 to 2013:Q3.

While our results are broadly consistent with the existing evi-
dence on cross-border spillovers, there are some important differ-
ences that we have identified. The effect of higher U.S. capital
requirements are consistent with Aiyar et al. (2014), who document
that tighter capital requirements for U.K. banks decreased these
banks’ cross-border lending. In the U.S. data, cross-border spillovers
of higher capital requirements work in both directions. Tighter capi-
tal standards abroad increased lending growth in the United States,
mainly through U.S. global banks. While banks may cut lending
at home and abroad to comply with higher capital standards, the
change of capital requirements in one country affects the relative
profitability of lending in different parts of the global banking organi-
zation. When capital requirements are higher abroad, domestic lend-
ing might become relatively more profitable compared with foreign
lending through foreign subsidiaries subject to the higher capital
requirements. The fact that higher local-currency reserve require-
ments and limits on LTV ratios abroad have positive effects on U.S.
lending growth follows a similar logic.

The weak response of U.S. global banks’ lending to foreign pol-
icy changes in the countries where the policy changes occur is
somewhat consistent with the evidence on leakages presented by

3More information about the Advanced Approaches capital framework can be
found at this link: https://www.federalreserve.gov/bankinforeg/basel/advanced-
approaches-capital-framework-implementation.htm. Information about the U.S.
stress tests conducted by U.S. bank supervisors can be found at this location:
https://www.federalreserve.gov/bankinforeg/stress-tests-capital-planning.htm.
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Aiyar, Calomiris, and Wieladek (2014) and Reinhardt and Sower-
butts (2015), who show that foreign bank lending expands when the
regulation of domestic banks tightens. While we do not find that
U.S. banks expand their lending growth, we do not find them con-
tracting their lending growth either, suggesting that foreign policy
changes might not be able to impact these banks’ local operations.
This result contrasts with those in Temesvary (2015), who finds sig-
nificant responses of U.S. banks’ foreign activities to stricter bank
regulation in host countries. Part of the divergence in these results
may be explained by the use of different cross-country regulatory
data and different methodologies for measuring the effect of changes
in prudential instruments.

A related literature with contributions by Houston, Lin, and
Ma (2012) and Bremus and Fratzscher (2014) exploits a database
developed by Barth, Caprio, and Levine (2013), which captures
differences in bank regulation and supervision across countries, to
analyze changes in global banking activities. Using information on
cross-border bank flows, they find evidence for regulatory arbi-
trage through cross-border lending. As opposed to our paper, their
tests rely on aggregate bank flows instead of bank-specific claims.
In another cross-country study, Ongena, Popov, and Udell (2013)
find effects of tighter home-country regulation on banks’ risk taking
abroad.

The next section describes the data used in the various exer-
cises testing the transmission of prudential policies through foreign
banks operating in the United States, and through U.S. global banks.
Section 3 presents the empirical methodology and key empirical
results. Section 4 concludes, emphasizing that despite limited real
consequences for the U.S. economy over the past decade, prudential
instruments applied abroad have the potential to more significantly
influence U.S. loan growth in the future.

2. Data and Stylized Facts for the United States

Our analysis examines prudential policy spillovers internation-
ally using four distinct bank panels. The first panel covers
U.S.-headquartered global banks’ total lending and varies by bank
and quarter. The second data set adds a country dimension to the
bank and time dimension, capturing U.S. global banks’ claims in
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different locations through cross-border flows or through branches
or subsidiaries established in foreign markets. The two other micro-
banking data sets cover foreign bank lending in the United States.
One contains data on foreign-owned bank subsidiaries operating in
the United States, while the other consists of data on U.S. branches
of foreign banks. The data for U.S. global banks and for subsidiaries
of foreign banks within the United States span the first quarter of
2000 through the third quarter of 2013, while the U.S. branches of
foreign banks data set spans the fourth quarter of 2002 through the
third quarter of 2013.4

2.1 Bank-Level Data

2.1.1 Data Sources

U.S. commercial bank data cover both U.S. global banks and the
U.S. subsidiaries of foreign banks. Balance sheet, income statement,
and select off-balance-sheet data for them are drawn from the Fed-
eral Financial Institutions Examinations Council (FFIEC) 031 form,
better known as the Call Report. Income statement, balance sheet,
and selected off-balance-sheet data on U.S. bank holding compa-
nies are drawn from the FR Y-9C form. The FFIEC 009 form on
the international exposures of U.S. reporting banks is the source
of detailed information on the geographic distribution of U.S. bank
claims on foreign residents. A bank is defined as a U.S. global bank
if it reports the FFIEC 009 and is headquartered in the United
States. Capital and asset data for foreign bank holding companies
in our aggregated branch data set are drawn from the FR Y-7Q
form. Balance sheet and off-balance-sheet data pertaining to U.S.
branches and agencies of foreign banking organizations are drawn
from FFIEC 002 filings, aggregated across U.S. branches to the
level of the “top bank” within the global banking organization.5

National Information Center (NIC) data are used to connect com-
mercial banks to their high holders. All of these data filings are

4We end the analysis in 2013:Q3 since the FFIEC 009 reporting form changed
the next quarter. The FR Y-7Q form used in branch regressions was not intro-
duced until 2002:Q4.

5“Bank” in this context includes bank holding companies and commercial
banks.
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quarterly, with the exception of the FR Y-7Q.6 Although much of
the bank-level data are publicly available, bank-level data from the
FFIEC 009 report are confidential.7 Further details on data sources
and variable construction are in table 7 in the appendix.8

2.1.2 Definition of Dependent Variables

Most of the dependent variables have bank and time dimensions,
with ΔYb,t defined as the change in log loans by bank b at time
t. For some specifications, these loans are divided by their location
(U.S. versus foreign addressees).

For a more detailed analysis of the response of U.S. global banks’
foreign lending to policy changes (outward analysis), a country j
dimension is added, with ΔYb,j,t defined as the change in log claims
extended by bank b to counterparties in country j at time t.9 These
claims can be cross-border, in which case they are extended from
a particular location to a counterparty external to that location, or
local, in which case the global bank affiliate in a location extends
claims to borrowers in that location.

2.1.3 Bank-Level Variables

As the composition of bank balance sheets may influence the effects
of prudential instruments, the data set also includes bank size as

6The FR Y7-Q is filed quarterly by foreign banking organizations (FBOs)
whose activities are deemed to be effectively that of a financial holding company,
and is filed annually by all other FBOs. Data from the FR Y-7Q are then lin-
early interpolated in order to construct quarterly data for foreign bank holding
companies (BHCs).

7Most of the data collected on the FR Y-9C, FFIEC 031, FFIEC 002, and FR
Y-7Q are available to the public, but there are a small number of series that are
confidential.

8The data are trimmed to exclude or correct for potential reporting errors and
noise. First, we identify outliers and exclude these observations from all descrip-
tive tables and analysis. Observations are identified as outliers if they satisfy at
least one of the following four criteria where applicable: (i) a change in log claims
or loans > 1 or < −1 (precluding most major mergers and acquisitions), (ii) a
tier 1, illiquid assets, core deposits, or international ratio which is > 100 percent
or < 0 percent, (iii) not part of a consecutive string of bank-time observations
at least eight quarters in length, or (iv) their home country changes between our
contemporaneous and lagged periods.

9The term “claims” includes loans and securities holdings of banks.
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captured by log of total real assets (LogTotalAssetsb,t−1), percent-
age of a bank’s portfolio of assets that is illiquid (IlliquidAsset-
Ratiob,t−1), percentage of the banking organization’s balance sheet
financed with core deposits (CoreDepositsb,t−1), percentage of the
banking organization’s regulatory tier 1 risk-based capital-to-asset
ratio (Tier1Ratiob,t−1), percentage of the banking organization’s net
due to minus net due from head office relative to total assets (Net-
DueTF b,t−1), and percentage of international activity as proxied
by the ratio of the banking organization’s foreign deposits plus total
claims relative to total assets (InternationalRatiob,t−1).10 The analy-
sis also utilizes information on the nationality of the foreign parent
of branches and subsidiaries hosted in the United States.

2.1.4 Summary Statistics and Features of the
U.S. Banking System

The sample of reporting banks and characteristics of balance sheet
data are summarized in table 1. The number of distinct reporting
entities for each data set is provided in the first data row. The sec-
ond row reports the number of observations used in the empirical
analysis, combining information on the number of entities and the
number of quarters for each entity. For the outward transmission
through global banks, the number of observations reflects a combi-
nation of the number of global banks active throughout our sample
period and the number of countries in which each of these banks
reports claims or local funding activity at each quarter.

These summary statistics provide a broad overview of the credit
activities of the financial institutions captured in our empirical
analysis. In general, the United States is a financial center, both host-
ing the offices of several foreign financial institutions and serving as
the headquarters location for a group of large global banks. The U.S.
offices of foreign banks, branches, and subsidiaries account for 18 to
23 percent of U.S. bank assets in our sample period, with their loans
representing between 12 and 17 percent of total loans in the United
States. The largest foreign participants in the U.S. banking sector
are headquartered in advanced economies, particularly in Europe.

10Total assets are converted to 2012:Q1 dollars using GDP deflator data from
the U.S. Bureau of Economic Analysis.
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Similarly, U.S. global banks have a notable presence in foreign
markets. Foreign claims, which are composed of cross-border claims
and claims originated at foreign offices, for the U.S. global banks
in our sample average about 9 percent of total assets. Total claims
increased from 8 to 10 percent of total assets, on average, between
2002 and 2012. Most of this increase is accounted for by growth
in affiliate local claims, which rose from 2 to 5 percent of total
assets during that period (cross-border claims dropped slightly from
6 to 5 percent). By country of destination, between 2002 and 2012
total claims to advanced foreign economies went up from 4 to 7
percent and those to emerging market economies decreased from 4
to 3 percent. The U.S. branches and subsidiaries of foreign banks
have higher U.S. lending growth rates, on average, compared with
U.S. global banks. Variability in lending is highest for the U.S.
branches of foreign banks. For U.S. global banks, the growth in for-
eign claims by bank and by location is more volatile than lending
domestically.

2.2 Data on Prudential Instruments

The prudential instruments included in the IBRN Prudential Instru-
ments Database (Cerutti et al. 2017) are capital requirements,
sector-specific capital buffers, limits on LTV ratios, concentration
ratios, reserve requirements (local currency and foreign currency),
and interbank exposure limits. Although the full database covers
sixty-four countries, the only policies that enter into our regres-
sion analysis are from those countries with banking entities in the
United States or spanned by the claims of U.S. global banks. For
inward analysis through global banks, the prudential instruments
are weighted aggregates across countries, with weights constructed
on the basis of bank-specific information on country exposures in
each period.

For regression analysis of policy spillovers to yield convincing
findings, the specific prudential instruments used in each regression
must have a sufficient level of variation. We screen for sufficient
variation by examining the counts of changes in each prudential
instrument as relevant for the particular banking entities in each
data subset, the number of countries associated with those changes,
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and the number of tightening and loosening observations. The pan-
els of table 2 show this information for the four data sets. While
there is not a well-defined rule available for determining a sufficient
degree of variation for regressors in an econometric specification,
we apply a judgmental approach to capture a sufficient number
of episodes and number of countries. As a result of this screening
we exclude concentration ratios in our outward and inward trans-
mission analysis for U.S. global banks, and exclude foreign reserve
requirements, interbank exposure limits, and concentration ratios
from our inward transmission analysis for U.S. branches of foreign
banks.

2.3 Data on Country Business and Financial Cycles

The analysis introduces controls for country business cycles and
credit cycles. These controls are not only important to account for
credit demand conditions but also for assessment of whether the
effects of the prudential instruments vary over the cycle. Details on
the construction of the business cycle control (output gap) and the
financial cycle control (credit-to-GDP gap) are described in Bank
for International Settlements (2014) and Drehmann, Borio, and
Tsatsaronis (2011), respectively.

3. Empirical Method and Regression Results

This section provides conceptual observations on how changes in
prudential instruments might spill over internationally into lend-
ing activity, presents the main empirical specifications, and reports
results for the analysis on the impact of prudential regulations on
bank claims both in the United States and abroad. Section 3.1
focuses on the spillovers of foreign regulatory changes to U.S. lend-
ing. Section 3.2 explores the effect of changes in foreign regulations
on the activities of U.S. global banks in foreign locations. It also
analyzes the response of U.S. global banks’ foreign activities when
U.S. capital requirements change.

While more extensively discussed in Buch and Goldberg (2017),
changes in capital requirements, reserve requirements, and loan-to-
value ratios could spill over to bank lending through various channels
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that depend on the institutions examined. Consider first a change
in capital requirements abroad. U.S. global banks that operate for-
eign subsidiaries need to finance their foreign assets with subsidiary-
specific capital. When foreign capital requirements are tightened,
U.S. parent banks may cut lending in these markets and employ the
available funding for lending in a different location. In contrast, the
direction of effects of tighter capital requirements in foreign banks’
home countries on their U.S. subsidiaries is less clear. On the one
hand, tighter capital requirements in the foreign bank’s home coun-
try imply that the bank must finance its balance sheet with more
capital on a consolidated basis. To achieve this, the parent bank may
reduce lending both at home and abroad. However, tighter capital
requirements at home also mean that the relative costs of lending at
home and abroad change, with lending abroad becoming relatively
less expensive.

As opposed to the stand-alone structure of subsidiaries, the assets
in branches of foreign banks are directly linked to parent banks’ bal-
ance sheets. A reduction of lending in the U.S. branches should thus
have the same effect on the parent bank’s tier 1 ratio as a reduction
of lending in its home offices. One would therefore expect that higher
capital requirements at home lead to a reduction in lending by U.S.
branches of foreign banks, as the parent bank seeks to comply with
higher capital standards.

Local-currency reserve requirements used as prudential tools are
put in place by national monetary authorities to control the growth
in domestic credit. Higher reserve requirements imply that banks
need to hold a larger fraction of funds as reserves with the cen-
tral bank and can lend out only a smaller fraction to local borrow-
ers. Reserve requirements in local currency, however, do not con-
strain the bank’s activities in other countries. Since local funding
becomes more expensive, banks have an incentive to raise funding
abroad and could move operations to other locations. They could do
this by increasing lending of their foreign branches or their foreign
subsidiaries.

Limits on LTV ratios are aimed at reducing credit in the econ-
omy and often are specifically targeted at counteracting a potential
real estate bubble. Such limits apply to all banks that engage in
mortgage lending in a given country by decreasing the pool of eligi-
ble borrowers. A tightening of LTV limits should thus decrease the
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local lending opportunities for all banks and might induce a shift in
lending to other markets.

Within regression specifications, the exact mechanisms through
which adjustments occur are not constrained by instrument and type
of entities considered. Some policy instruments affect all banks that
operate in a given market, as is the case of loan-to-value ratios. Other
instruments may differentially affect banks in relation to their mode
of servicing a location, as could be the case with capital require-
ments, or the structure of their balance sheets in the case of reserve
requirements.

3.1 Inward Analysis: Spillovers into the United States from
Foreign Prudential Policies

The inward transmission analysis investigates the consequences for
lending in the United States of foreign prudential policies through
two channels. First, U.S. banks with large foreign activities might
respond to changes in regulation abroad by reallocating activity
across foreign and domestic locations. Second, foreign banks that
have to comply with home-country regulation might adjust lending
by their U.S. subsidiaries or U.S. branches.11

3.1.1 Specifications

We run regressions separately for (i) U.S. global banks, (ii) U.S. sub-
sidiaries of foreign banks, and (iii) U.S. branches of foreign banks.
In each specification, we regress the log change in lending ΔYb,t by
entity b in quarter t on a relevant measure of foreign prudential
policy changes, including several lagged bank characteristics Xb,t−1
(see section 2.1 for details) as well as bank and quarter fixed effects.
We also control for financial and business cycle variables. Effec-
tively, these regressions show whether policy changes abroad had
an effect on lending growth by entity b, after controlling for a bank-
specific time-invariant component in entity b’s lending growth and
a quarter-specific shift in lending growth common to all entities in
the sample.

11U.S. credit could also be affected through foreign banks that do not have
U.S. affiliates but lend cross-border to U.S. firms.
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We estimate the following equation on the sample of fifty-nine
U.S.-headquartered banks with sizable exposures in foreign countries
(global banks):

ΔYb,t = α0 +
2∑

k=0

αk+1ExpPb,t−k + α4Xb,t−1 + α5Zb,t

+ fb + ft + εb,t, (1)

where ExpPb,t−k stands for the foreign-exposure-weighted index and
captures the extent to which policies are tightened or loosened in
countries where entity b has exposures in quarter t−k.12 To control
for foreign-country financial and economic developments, the regres-
sion also controls for exposure-weighted credit-to-GDP and output
gap variables Zb,t.13 Different prudential policies are explored using
this specification and for this bank panel. Prudential policy effects
can be immediate (k = 0) or appear over the next two quarters
(k = 1, 2). Standard errors are robust.

The regression equation for the 102 U.S. subsidiaries of foreign
banks and 137 U.S. branches of foreign banks is given by

ΔYb,j,t = α0 +
2∑

k=0

αk+1HomePj,t−k + α4Xb,t−1 + α5Zj,t

+ fb + ft + εb,j,t, (2)

where HomePj,t−k indicates whether regulation tightened or loos-
ened in home country j of entity b in quarter t − k. Zj,t includes

12The exposure-weighted prudential index for bank b at time t is calculated
using this formula:

ExpPb,t =
∑

j �=USA

PPjt · ϕjb,t−1, where · ϕjb,t−1 =

∑t−1
t=t−4 claimsbjt

∑
j �=USA

∑t−1
t=t−4 claimsbjt

.

The term PPjt in the formula above stands for any of the indexes that measure
the change in one of the prudential instruments (e.g., limits on LTV ratios, capi-
tal requirements, etc.) by regulators across all countries spanned by j. The term
claimsbjt represents bank b’s claims on country j at time t through the FFIEC
009 reports.

13The exposure-weighted cycle variables are constructed in parallel to the
exposure-weighted prudential index. For details, see footnote 12.
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country-specific measures of the home country’s credit-to-GDP gap
and output gap. Standard errors are clustered at the country level.

3.1.2 Spillovers into the United States

Table 3 presents the results of the inward transmission through U.S.
global banks, U.S. subsidiaries of foreign banks, and U.S. branches
of foreign banks. We only display results for those prudential instru-
ments for which we find significant effects for at least one of these
three types of entities. The table presents estimates of contempo-
raneous effects and two periods of lagged effects. It also displays
tests of the sum of effects, with the presentation columns organized
both by instrument and entity type. Three instruments show signif-
icant inward spillovers: capital requirements, local-currency reserve
requirements, and LTV limits. Tighter foreign capital requirements
increase the lending of U.S. global banks and of U.S. subsidiaries of
foreign banks (the evidence for subsidiaries is weaker though), but
do not significantly affect lending by the U.S. branches of foreign
banks. In contrast, tighter foreign limits on LTV ratios and local-
currency reserve requirements cause U.S. subsidiaries and branches
of foreign banks to increase their lending. We do not find significant
effects on lending of foreign changes in sector-specific capital buffers.
The PruC index, which aggregates prudential policy changes over all
instruments, has largely insignificant effects, probably because the
consequences for lending growth vary substantially by prudential
instrument and are more appropriately evaluated in isolation.14

Interestingly, both bank-specific characteristics and country con-
ditions drive quarterly lending growth rates. Lending growth by U.S.
affiliates of foreign banks follows home-country financial and eco-
nomic conditions. In particular, lending growth by U.S. subsidiaries
is relatively strong when the home country has slower growth, while
lending growth by U.S. branches is stronger when the credit-to-GDP
gap is higher in the home country (implying a larger gap between
the credit-to-GDP ratio and its long-term trend). In contrast, the

14The effects of changes in concentration ratios were not analyzed because of
limited variation in foreign policies in all three samples. For the same reason, the
effects of changes in exposure limits and foreign reserve requirements were not
explored for U.S. affiliates of foreign banks.
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negative and significant coefficients on the exposure-weighted credit-
to-GDP gap indicate that the lending growth of U.S. global banks
is lower when the credit-to-GDP gap in the countries where these
banks operate is higher. This is likely because these banks refocus
their lending toward foreign countries and away from domestic lend-
ing when foreign demand for credit is strong, a hypothesis that is
supported by the positive coefficient on the credit-to-GDP gap in
the outward exercise.

Bank-level characteristics also help explain lending growth. After
controlling for bank fixed effects on lending growth, U.S. global
banks with higher tier 1 ratios (in the previous quarter) have
stronger lending growth. This also holds for their foreign activities,
as shown later in the outward exercise, and is consistent with previ-
ous results in the literature.15 Tier 1 capital ratios do not appear as
drivers of foreign-owned bank lending growth in the United States.
Instead, lending growth is stronger when illiquid asset ratios are
lower.

Below we discuss the regression results of table 3 in more detail
and evaluate the economic impact on loan growth in the U.S. from
changes in capital requirements, local-currency reserve requirements,
and limits on LTV ratios abroad.

3.1.3 Capital Requirements

The conjecture that foreign capital requirements could shift global
bank activity away from the host country is supported by the
regression results. We find a significant positive effect of tighter
capital requirements abroad on total lending by U.S. global banks
(see column 1 of table 3).16 We also used as the dependent vari-
able total lending minus loans to foreign banks, commercial and
industrial loans to foreign addressees, and loans to foreign gov-
ernments and official institutions. Results based on these alterna-
tive dependent variables show that the effects on lending growth
are not limited to U.S. lending. U.S. banks increase domestic and

15See, e.g., Bernanke and Lown (1991) and Berrospide and Edge (2010).
16Lagged values of the capital requirement index are dropped in the regressions

displayed in columns 1–3, since these were never significant.
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third-country lending growth in response to higher foreign capital
requirements.17

With regards to the lending of foreign-owned subsidiaries, the
regression results indicate that our substitution effect from tighter
home capital requirements (lending abroad becomes relatively less
expensive than home lending) can dominate the effect associated
with the consolidated entity’s increased capital needs and give parent
banks a net incentive to expand subsidiary operations in the United
States. However, overall the support for this effect is relatively weak:
the estimated coefficient shown in column 2 is significant only at the
11 percent level. The point estimate related to branch lending is not
significant at conventional levels (see column 3).

How large is the positive effect on loan growth from tighter cap-
ital requirements abroad? If there were a change in capital require-
ments in all countries in which a U.S. bank holds claims, then that
bank’s lending growth would be 3.6 percentage points higher accord-
ing to the estimated coefficient in column 1. This corresponds to
around 38 percent of one standard deviation of the dependent vari-
able. The average value of the exposure-weighted index is 0.028 in
the sample, implying an average positive effect on a bank’s lending
growth rate of 0.1 percentage point.

We conduct a basic experiment to illustrate the magnitudes of
potential spillovers from past capital requirement changes: (i) we
calculate the effect on a bank’s lending growth in each quarter, mul-
tiplying the capital requirement index in each period with the esti-
mated coefficient; (ii) we convert the effect on the bank’s lending
growth rate to a U.S. dollar value, taking into account the lending
volume of the bank in the previous period; and (iii) we aggregate
the calculated U.S. dollar value over all banks. It is important to
note that the estimated coefficients often have large confidence inter-
vals, so the resulting dollar amounts are rough estimates of potential
spillover effects.

Most of the regulatory changes in the sample occurred in the
first quarter of 2012 and 2013 when several industrialized coun-
tries introduced Basel II.5 and Basel III, respectively. In some of

17Detailed estimates are shown in table 8 in the appendix. As noted later, the
outward analysis shows that U.S. banks do not increase lending growth in the
countries where capital requirements are changed.
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these countries, U.S. banks have large operations—for example, in
Canada, Hong Kong, and Switzerland. Accordingly, the effect on
aggregate lending of U.S. global banks is notable. Based on our
calculations, the introduction of Basel II.5 or Basel III in 2012:Q1
in twenty-eight countries led U.S. global banks to increase lending
by around 2.4 percentage points ($119 billion). Summed over all
quarters, additional lending due to changes in capital requirements
abroad totaled $249 billion.

3.1.4 Local-Currency Reserve Requirements

The conjecture that higher local reserve requirements in the home
country will make operations by foreign-owned affiliates in the
United States relatively more attractive is supported by the regres-
sion results, as can be seen in column 5 of table 3. Higher local reserve
requirements in the home country increase a U.S. subsidiary’s lend-
ing growth rate by a total of 5 percentage points over half a year
(beta coefficient of 0.07). The contemporaneous and lagged coeffi-
cients in the branch regression (column 6 of table 3) are not jointly
significant at standard levels, but there is some weak evidence that
branch lending responds as well since the coefficient on the con-
temporaneous prudential variable is significant at the 11 percent
level. Banks should not prefer to move activity to subsidiaries or to
branches in particular, since the impact of local reserve requirements
is not related to the bank’s organizational structure as discussed
earlier.

U.S. global banks do not seem to respond at all to local reserve
requirement changes abroad. In principle, changes in local reserve
requirements in a market could also affect U.S. global banks that
operate there. However, U.S. global banks do not fund themselves
to a significant extent in foreign/local currencies and are probably
little affected by these types of regulatory changes.

We investigated whether banks respond symmetrically to tight-
ening versus loosening reserve requirements. In terms of magnitudes,
the effects appear to be similar but the timing of responses differs.
The effect of a tightening unfolds immediately, while responses to a
loosening of reserve requirements occur with a lag of half a year.

Figure 1 illustrates the aggregate effects of reserve require-
ment changes abroad on lending by U.S. subsidiaries of foreign
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Figure 1. Home-Country Local-Currency Reserve
Requirements and Lending by U.S. Subsidiaries

of Foreign Banks

Notes: The chart shows the effect of changes in home-country local-currency
reserve requirements on lending by U.S. subsidiaries of foreign banks. Calcula-
tions follow the methodology described in the text and are based on the estimated
coefficients shown in column 5 of table 3. The figure plots by date the addi-
tional lending by subsidiaries in U.S. dollar values due to observed changes in
local-currency reserve requirements in these entities’ home countries.

banks following the methodology described earlier. The largest effect
occurred in 2012. On January18, 2012, the European Central Bank
lowered the reserve requirement ratio from 2 percent to 1 percent.
India and China, which were parent countries for U.S. subsidiaries in
2012, also lowered their local reserve requirements in this year. Sum-
ming the U.S. dollar changes in lending from 2012:Q1 to 2012:Q3
over subsidiaries suggests that the reduction in local reserve require-
ments in this period led to roughly $7 billion lower lending by these
entities, a bit less than half a percent of their total lending over the
same period.

3.1.5 Limits on Loan-to-Value Ratios

The regression results in columns 8 and 9 of table 3 support the
conjecture that banks headquartered abroad redirect activity to the
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Figure 2. Home-Country Limits on LTV Ratios and
Lending by U.S. Subsidiaries and Branches of

Foreign Banks

Notes: The chart shows the effect of changes in home-country limits on LTV
ratios on lending by U.S. subsidiaries (dashed line) and branches (solid line) of
foreign banks. Calculations follow the methodology described in the text and are
based on the estimated coefficients shown in columns 8 and 9 of table 3. The
figure plots by date the additional lending by subsidiaries and branches in U.S.
dollar values due to observed changes in limits on LTV ratios in these entities’
home countries.

United States in response to tightened LTV limits in their home
counties. Lending by both U.S. branches and subsidiaries of foreign
banks expands in response to these changes.18

If tightening occurs in the parent country, lending growth by
U.S. subsidiaries and U.S. branches of foreign banks increases by
2.2 and 2.7 percentage points, respectively, based on estimates in
columns 8 and 9 (sum of contemporaneous and lagged coefficients).
Figure 2 shows the aggregate effects of past changes in LTV limits
by quarter. The volatility of aggregate effects over time is mainly a
reflection of tightening and loosening in foreign countries. For sub-
sidiaries, the switching signs on the contemporaneous versus lagged

18We did not find evidence for differential effects of tightening versus loosening
LTV limits.
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effects of policy changes (see column 8) also play a role. Most changes
in LTV limits occurred after the 2007–08 financial crisis in advanced
economies like Sweden, Canada, Norway, and the Netherlands but
also in developing countries like China and Brazil. Summing the
effects of past LTV changes over the sample period and over both
types of entities suggests that U.S. branches and subsidiaries lent
out an additional $15 billion from 2003:Q3 to 2013:Q3 due to policy
changes in their home countries. Subsidiaries contributed around 45
percent, and branches around 55 percent, to the increase.19 Overall
the additional lending over the sample period is small, reflecting a
tiny fraction of these entities’ total lending (0.04 percent).20

3.2 Outward Analysis: International Response of U.S. Global
Banks to U.S. and Foreign Prudential Policies

The outward transmission exercise assesses the effects of foreign pru-
dential policies on the growth of U.S. banks’ claims to foreign coun-
tries, including on the reallocation of U.S. banks’ external claims
across foreign markets. The analysis also explores the impact of U.S
regulation on U.S. banks’ claims abroad.

3.2.1 Impact of Foreign Prudential Instruments on
U.S. Banks’ Foreign Claims

First, we consider the impact of different prudential instruments
used by the destination country on U.S. bank claims abroad. Each
of the prudential instrument measures enters the regression specifi-
cation with its contemporaneous value and two lags. Formally, we
estimate the regression equation:

ΔYb,j,t = α0 + (α1DestPj,t + α2DestPj,t−1 + α3DestPj,t−2)

+ α4Xb,t−1 + α5Zj,t + fj + ft + fb + εb,j,t, (3)

19The larger contribution of branches to this expansion stems from a larger
impact of an LTV ratio change on branch lending, compared with subsidiary
lending, and the fact that more local reserve requirement changes occurred in
the home countries of U.S. branches.

20In 2013:Q3, total lending of branches in our data set was $518 billion versus
$595 billion of subsidiaries.
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where the prudential instrument changes are captured by DestP j,t,
which records the changes in the prudential instruments of country
j in which U.S. bank b has exposures at time t. The dependent vari-
able is the change in logs of U.S. bank b’s claims on countryj at time
t evaluated on an ultimate risk basis.

Table 4 summarizes the main results for individual prudential
instruments on the foreign claim growth of U.S. banks. Only two pru-
dential instruments have some statistically significant coefficients:
LTV ratio limits and interbank exposure limits. However, the sum
of coefficients on these two measures for all lags is not significant,
suggesting only a weak effect of prudential regulation in the des-
tination countries on U.S. bank foreign claims. The weak results
have two interpretations. First, while some of these policies have
been actively used across U.S. counterparty countries, especially in
emerging markets, exposures of U.S. global banks to emerging mar-
kets are smaller than exposures to advanced economies; it may be
that global banks just choose to absorb the costs of the extra regu-
lation. Alternatively, it may be that these policies are ineffective in
changing the growth of foreign claims at U.S. banks.

Among other drivers of total claim growth of U.S. global banks,
the financial cycle variable has the expected signs in most cases,
though the effects seem to be economically small. The negative and
significant coefficient on the international ratio suggests that the for-
eign claim growth is smaller for more diversified banks (banks with
more international activities). Core deposits are negatively related
to total claims growth, reflecting the fact that U.S. banks with
smaller shares of core deposits on their balance sheets (and thus more
dependent on wholesale funding) lend more to foreign residents. The
positive and significant coefficient on both the illiquid assets ratio
and the net due to ratio suggest that less liquid banks and banks
with more net internal borrowing from their parents exhibit a higher
growth rate in their foreign claims.

3.2.2 Impact of U.S. Prudential Instruments on U.S. Banks’
Foreign Claims

Second, we test for the impact of changes in U.S. prudential instru-
ments on U.S. banks’ foreign claims. The use of prudential instru-
ments in the United States between 2000 and 2013 is essentially
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related to the stricter regulation mandated by the Dodd-Frank Act
and the Basel standards on capital regulation, in particular the
Basel II.5 standards implemented in January 2013 and the Basel III
standards that became effective in January 2014. These regulatory
changes are captured in the IBRN Prudential Instruments Database
in the capital requirements index. Since our sample ends in 2013:Q3,
only the implementation of Basel II.5 can be captured in our empiri-
cal analysis. Given this setting, we use the cumulative change in the
capital requirement index for the United States as the variable of
interest. This indicator is equal to one from the first quarter in 2013
until the end of the sample, and zero otherwise. This approach makes
the empirical test a de facto difference-in-difference estimation. More
formally, we use the following regression specification:

ΔYb,j,t = α0 + α1UScum CapReqt + α2Xb,t−1

+ α3UScum CapReqt ∗ Xb,t−1 + α4Zj,t

+ fj + fb + εb,j,t, (4)

where the prudential instrument is captured by UScum CapReqt,
which records the cumulative changes in U.S. capital requirements.
We also include interaction terms between this instrument and some
bank characteristics in vector Xb,t−1 to complete the difference-in-
difference analysis. As before, the dependent variable is the change
in logs of U.S. bank b’s claims on country j at time t evaluated
on an ultimate risk basis. In this specification, the U.S. prudential
instrument varies only by time and thus we only include bank and
country fixed effects. We also use specifications that include country-
time fixed effects to account for loan demand at the country level. In
these cases, UScum CapReqt is absorbed by the country-time fixed
effect and thus we focus our attention only on the interaction of
UScum CapReqt and bank-specific characteristics.

Most of the recent regulatory changes in the United States have
focused on the systemic global banks which are subject to the Federal
Reserve’s stress tests, known as the Comprehensive Capital Analysis
and Review (CCAR) and, among these banks, those that follow the
so-called Advanced Approach capital rules.21 Therefore, we test for

21CCAR BHCs are generally global U.S. BHCs with total consolidated assets
above $50 billion. As of 2013:Q3, there were thirty CCAR BHCs, twenty-three
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a differential impact of the stricter U.S. regulation on the growth in
total and cross-border claims for CCAR/non-CCAR and Advanced
Approach/non-Advanced Approach banks. To this end, we include
interactions between UScum CapReqt and dummy variables that take
the value of one for CCAR or Advanced Approach banks and zero
otherwise. We expect that if there is any negative effect of the new
capital regulations on the growth in foreign bank claims, it should
be significant for the group of large global banks.22

This expectation is supported by the results presented in table
5. The first four columns of the table examine the changes in total
claims and cross-border claims to all countries. Columns 5–8 exam-
ine the changes in cross-border claims to advanced foreign and
emerging economies. In almost all cases, the interaction of UScum

CapReqt and indicator variables for CCAR and Advanced Approach
banks is negative and significant. This finding confirms that the new
Basel capital regulations reduced the growth in foreign claims at the
largest U.S. banks subject to the Federal Reserve’s stress tests com-
pared with smaller institutions not subject to these stress tests. For
example, taking into account that the difference in growth rates
between CCAR and non-CCAR banks before 2013 was on average
0.4 percentage points (the growth rate was 1 percent for CCAR
banks and 0.6 percent for non-CCAR banks), our estimates indicate
that the difference in growth rates between the two groups of banks
and across the two periods should have been –5.5 percentage points
(the difference-in-difference estimate). The growth rate differential
observed in the data is –5.2 percentage points. Thus, most of the
reduction in the growth rate of CCAR banks relative to non-CCAR
banks could be attributable to the change in U.S. capital regulation
following the implementation of Basel II.5.

We explore further whether the negative impact of the stricter
capital regulation is influenced by bank-specific characteristics. To
that end, we include interaction terms between the cumulative
capital requirements index and three bank-specific characteristics:

of which had foreign claims in the fifty-nine countries in our sample. Advanced
Approach BHCs are CCAR BHCs with total assets above $250 billion and foreign
exposures larger than $10 billion.

22Our estimates likely provide a lower bound to the total effects of regulatory
changes, as the banks may have adapted their portfolios as early as 2011.
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size, the tier 1 capital ratio, and the core-deposits-to-total-liabilities
ratio.23 Table 6 shows the regression results. The estimations in the
first two columns include US cum CapReqt as a stand-alone vari-
able and separate country, time, and bank fixed effects. The change
in U.S. capital regulation seems to reduce the growth in foreign
claim of U.S. global banks, as suggested by the negative coeffi-
cient on US cum CapReqt, but this effect is not statistically signif-
icant. However, balance sheet characteristics appear important to
explain bank reactions to the change in capital requirements, as
indicated by the three significant interaction terms between US cum

CapReqt and size, tier 1 capital ratio, and the core-deposit-to-total-
liabilities ratio in column 2. For example, the negative impact of the
stricter regulation is stronger for larger banks; in contrast, banks
with more capital (tier 1 capital ratio) and core deposits are able to
increase their claims after the new regulations are implemented. Col-
umn 3 shows that the significance of the interaction terms between
US cum CapReqt and size and core deposits is robust to account-
ing for the foreign demand for credit through country-time fixed
effects.

To better control for the effect of bank size, and to verify
that the impact of the new regulations on foreign claims occurs
mainly through the largest global banks, we estimate the same spec-
ifications, splitting our sample by CCAR and non-CCAR banks
and by Advanced Approach and non-Advanced Approach banks.
These results are shown in columns 4–7. As expected, the coeffi-
cients on the interaction terms are mostly significant for CCAR
and Advanced Approach banks. The interaction terms with core
deposits for Advanced Approach banks, and with both tier 1 cap-
ital and the core deposits ratio for CCAR banks, are positive and
significant, indicating that large banks with more regulatory cap-
ital and core deposits are able to offset the impact of the stricter
capital regulation. Recent evidence shows that large U.S. banks sub-
ject to the stress tests have been increasing their regulatory capital
and their deposits base (International Monetary Fund 2015). Our

23These three interaction terms have the only significant coefficients in the
specifications that include interactions between the cumulative changes in the
U.S. capital requirements and all bank characteristics.
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results indicate that this trend may help them withstand the tougher
regulations.

These results are consistent with previous findings in the lit-
erature suggesting a reduction in cross-border activities caused by
stricter prudential policies (e.g., Aiyar et al. 2014). This is espe-
cially the case for the largest global banks subject to higher capital
requirements that apply to the consolidated entity.

4. Concluding Remarks

The 2007–08 financial crisis has led many countries around the world
to review their use of microprudential and macroprudential policy
instruments. In a financially integrated world in which banks are
global and run large cross-border operations, two questions natu-
rally arise. First, have prudential policies taken by national regula-
tors affected risk taking and credit growth beyond national borders?
Second, can domestic prudential policies be effective in containing
rapid domestic credit growth and addressing excessive risk taking?
The U.S. experience is useful since the country is home to a number
of globally active banks, many of which are systemically important,
and simultaneously hosts many foreign banks engaged in lending in
the United States through both subsidiaries and branches. We focus
primarily on the response of credit growth through these banking
entities.

We find clear evidence that lending in the United States is
affected by foreign policy changes. A tightening of foreign prudential
instruments leads to an increase in U.S. lending by both domesti-
cally owned global banks with significant foreign operations and by
the U.S. affiliates of foreign banks. Specifically, lending growth rises
with tighter foreign capital requirements, limits on LTV ratios, and
local-currency reserve requirements enacted in foreign economies.
The capacity of foreign and U.S. global banks to lend appears to
shift, at least in part, from the foreign countries, where it is being
constrained, to the United States.

We also find that the largest U.S. global banks, those that are
deemed systemic and thus have been required to finance a larger
proportion of their balance sheets with capital, appear to cut credit
abroad relatively more than the smaller banks in response to tighter
capital requirements in the United States. Although the intent of
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these capital requirements was not to reduce the supply of credit,
the short-term effect points to lower foreign claims growth as a result
of the stricter requirements. In contrast, we find that the use of pru-
dential instruments by foreign authorities does not have a significant
impact on the activities of U.S. banks in those foreign countries.

While the international spillovers from past prudential policy
tightening were moderate, our results highlight the challenges that
policymakers face today. Effective control of domestic credit can be
complicated by the prudential policies implemented in foreign juris-
dictions. At the same time, calibration of domestic policies will need
to take into account the spillovers of prudential policy changes in
foreign countries and their cross-border effects. Despite limited real
consequences for the U.S. economy over the past decade, prudential
instruments applied abroad have the potential to more significantly
influence loan growth in the future through a variety of banking
channels.
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Table 8. Additional Results on the Effect
of Capital Requirements: Split between Domestic and

Foreign Lending

Capital Requirements

All Loans Domestic Foreign
(1) (2) (3)

Pt 0.036∗∗ 0.030 0.202∗

(0.018) (0.020 (0.115)
Log Total Assetst−1 −0.066∗∗∗ −0.077∗∗∗ −0.092

(0.015) (0.019) (0.060)
Tier 1 Ratiot−1 0.002∗∗ 0.001 −0.003

(0.001) (0.002) (0.005)
Illiquid Assets Ratiot−1 −0.000 −0.000 0.001

(0.000) (0.001) (0.001)
Net Due Tot−1 −0.003 0.012 −0.008∗∗

(0.003) (0.017) (0.004)
Core Deposits Ratiot−1 0.001 −0.000 0.000

(0.000) (0.001) (0.003)
BIS Financial Cyclet −0.001∗∗ −0.001∗ 0.001

(0.000) (0.001) (0.003)
BIS Business Cyclet 0.000 0.002 −0.003

(0.003) (0.009) (0.018)
International Activityt−1 0.001∗ 0.000 −0.001

(0.001) (0.001) (0.002)

Observations 1,873 1,871 1,778
R2 0.196 0.126 0.101
Adjusted R2 0.141 0.067 0.037
No. of Banks 59 59 58
Proportion of Pt Non-zero 0.145 0.145 0.151

Notes: This table reports the effects of changes in capital requirements, splitting
total loans into loans to U.S. (column 2) and foreign (column 3) residents. The sample
period is 2000:Q1 to 2013:Q3. All specifications include time and bank fixed effects.
Standard errors are robust for global banks. ***, **, and * indicate significance at
the 1 percent, 5 percent, and 10 percent level, respectively.
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decompositions are presented, with capital buffers divided into
four sub-indexes: general capital requirements, specific capi-
tal buffers related to real estate credit, specific capital buffers
related to consumer credit, and other specific capital buffers;
and with reserve requirements divided into two sub-indexes:
domestic-currency capital requirements and foreign-currency
capital requirements. While general capital requirements have
the most changes from the cross-country perspective, LTV
ratio limits and reserve requirements have the largest num-
ber of tightening and loosening episodes. We also analyze the
instruments’ usage in relation to the evolution of key variables
such as credit, policy rates, and house prices, finding substan-
tial differences in the patterns of loosening or tightening of
instruments in relation to business and financial cycles.

JEL Codes: E43, E58, G18, G28.

1. Introduction

Prudential instruments involving the banking system are essential
in the policymaking toolkit to promote financial stability. They
constitute the tools most often used to implement both micropru-
dential and macroprudential policies.1 A full distinction between
these two types of policies is blurry, and their differences are mostly
based on the particular perspective used (Crockett 2000; Borio 2003;
Claessens 2015). Microprudential policy seeks to ensure the sound-
ness of individual financial institutions, while macroprudential policy
aims to contain systemic risks in the financial system as a whole.
Independent of these objectives, which often intersect, there is a
consensus that having a systemwide perspective is a fundamental
attribute of a well-specified prudential regulatory framework (Inter-
national Monetary Fund 2013). Such a prudential framework often
seeks to increase the resilience of both individual firms and the finan-
cial system to shocks (e.g., by building capital buffers); to contain
the buildup of vulnerabilities over time (e.g., by reducing procyclical

1There are other instruments in the macroprudential toolkit, such as taxes,
levies, and capital flow measurements. Nevertheless, most macroprudential tools
considered to date apply to the banking system, mainly given the presence of
microprudential regulatory tools that are easily adaptable and the more extensive
theoretical knowledge on these instruments.
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feedback between asset prices and credit); and to control structural
vulnerabilities arising through interlinkages and the critical role of
individual intermediaries in key markets that can render individual
institutions “too big to fail.”

Prudential instruments have been used by a large number of
countries with either microprudential or macroprudential objectives,
but analyzing the effectiveness of these tools and their potential
unintended consequences (e.g., domestic and cross-border spillovers)
is an undeveloped area at the international level, partly due to
the lack of detailed and consistent cross-country information on
changes—either loosening or tightening—in the use of prudential
instruments. As part of the 2015 International Banking Research
Network (IBRN) initiative, which examines domestic effects and
international spillovers of changes in prudential instruments (see
Buch and Goldberg 2017), the main aim of this paper and its associ-
ated database is to consistently document information on the cross-
country usage of key prudential instruments during the 2000–14
period, independently of the final microprudential or macropruden-
tial objectives that authorities might have implicitly or explicitly
had.2

In this context, our contribution to the literature is twofold. First,
we compile a detailed and unique data set of widely used pruden-
tial instruments covering the intensity in their usage over time in
sixty-four countries at a quarterly frequency. The five types of pru-
dential instruments at the center of the database are capital buffers,
interbank exposure limits, concentration limits, loan-to-value (LTV)
ratio limits, and reserve requirements. A total of nine prudential
tools are constructed since we consider some useful breakdowns of
the five types of prudential instruments analyzed (capital buffers
into four sub-indexes: general capital requirements, specific capital
buffers related to real estate credit, specific capital buffers related to
consumer credit, and other specific capital buffers; and with reserve
requirements divided into two sub-indexes: domestic-currency

2The 2015 initiative of the IBRN is a multi-study project on the domes-
tic effects and international spillovers of prudential instruments, where teams
of researchers from fifteen central banks and two international organizations
used confidential micro-banking data and more precise measures of prudential
regulation to test their hypotheses.
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capital requirements and foreign-currency capital requirements).
Second, we take advantage of these quarterly series and provide a
cross-country view of their usage, taking also into account their cor-
relation with key variables such as credit, policy rates, and house
prices. These statistics provide a valuable perspective on how coun-
tries are effectively using prudential instruments through business
and financial cycles.

The selection of these five types of prudential instruments was
based on the need to focus on the most widely used pruden-
tial instruments across countries. Following Cerutti, Claessens, and
Laeven (2015), which offers the largest coverage on the introduction
of macroprudential tools within 119 countries during the 2000–13
period, we selected concentration limits, reserve requirements, LTV
ratio limits, and interbank exposure limits, since they are the top
four instruments in terms of usage.3 In addition, since our objec-
tive is to cover prudential instruments independent of their micro-
prudential or macroprudential objective, we added capital buffers,
a key instrument of modern bank regulation and also widely used
(especially from a microprudential perspective).

The prudential database aggregates information from primary
sources (e.g., central bank reports) and secondary sources (e.g.,
the Global Macroprudential Policy Instruments [GMPI] survey
conducted by the International Monetary Fund [IMF] during
2013). The sources used for each regulatory change are doc-
umented in section 2 and in an online appendix available at
http://www.newyorkfed.org/IBRN/index.html. The resulting data-
base provides a comprehensive, multi-country, longitudinal overview
of prudential policies at a quarterly frequency. Efforts to ensure the
consistency of the data set were the result of feedback received
directly from country regulators on the accuracy of the policy
changes recorded in the database.

3In Cerutti, Claessens, and Laeven (2015), an instrument is being used if it is
written into a law or into regulatory rules. Their analysis shows that concentra-
tion limits were used (in at least one year) in 64 percent of the 119 countries in
their sample, reserve requirements in 37 percent of the countries, and LTV ratio
limits and interbank exposure limits in 29 percent of the countries. The same
top four instruments are selected following their paper’s definition of use fre-
quency (the ratio of country-years using a given instrument to the total number
of country-years using a macroprudential policy over the 2000–13 sample period).
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Our database represents further progress in recent efforts to
measure the use of prudential tools across a large number of coun-
tries (e.g., Lim et al. 2011; Zhang and Zoli 2014; Aysan et al. 2015;
Cerutti, Claessens, and Laeven 2015). The closest to our data set is
Akinci and Olmstead-Rumsey (2015), which analyzes macropruden-
tial policies in fifty-seven advanced and emerging economies covering
the period from 2000:Q1 to 2013:Q4, with tightening and easing
recorded separately for seven macroprudential tools, and with a pri-
mary focus on tools applied to address housing-sector developments.
Compared with Akinci and Olmstead-Rumsey (2015), our database
captures a broader set of instruments that impact the balance sheets
of banks, such as capital and reserve requirements, which makes it
more appropriate for studying the effects of prudential regulations on
banking activities. In contrast, Akinci and Olmstead-Rumsey (2015)
is better suited for analyzing imbalances in the domestic housing
sector.

More generally, beyond a larger coverage of countries or instru-
ments compared with other data sets capturing regulatory changes,
our data set includes instruments that are used to achieve micropru-
dential objectives, in addition to some of the macroprudential instru-
ments covered by other databases. This is not a minor detail, because
surveys of macroprudential instruments rely on the authorities’ for-
mal intentions and interpretations of the use of these instruments
(i.e., whether the instrument is strictly used to comply with a macro-
prudential objective), which could trigger important omissions in the
reporting of instruments that have been used in the past. Moreover,
we also cover omissions that are triggered by implicit classifications
under other objectives (e.g., monetary objectives for reserve require-
ments). For example, the usage of reserve requirements in China
was not captured in several surveys on macroprudential instruments
(e.g., GMPI) despite the fact that some specific studies such as Ma,
Xiandong, and Xi (2013) highlighted their broad usage and multiple
objectives, including prudential.

We find several interesting patterns when analyzing the changes
in prudential indexes as documented in our database. First, even
though concentration limits and interbank limits are two widely
used prudential instruments, their intensities (in terms of loosen-
ing or tightening) are not often adjusted. Second, LTV ratio limits
and reserve requirements (on foreign and local currency) have the
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largest numbers of tightening and loosening episodes. Third, instru-
ments linked to capital buffers, concentration limits, and interbank
exposures have been used to achieve structural objectives, such as
creating capital buffers and lowering risks either with a micropru-
dential or macroprudential perspective. Conditional on usage, this
observation is supported by the low correlation between the changes
in instrument intensity and key financial variables like credit, pol-
icy rates, and house prices. Fourth, the correlations for LTV ratio
limits, and foreign- and local-currency reserve requirements, with
credit growth signals a countercyclical usage by authorities in most
cases. The correlations with respect to house prices are mostly not
statistically significant across most countries with available data,
except for a few Asian countries. Last, the correlations of LTV ratio
limits and reserve requirements with countries’ policy interest rates
reveal heterogeneous policy actions across countries: many statisti-
cally significant correlations indicate both complementarities and
non-complementarities between these prudential instruments and
policy rates.

The rest of the paper is organized as follows. Section 2 documents
the construction of the prudential instruments and the sources used
to code the changes in these indexes. Section 3 documents the vari-
ation in the different prudential instruments over time and across
countries. Section 4 analyzes the usage of these prudential instru-
ments in relation to the evolution of key variables such as credit,
policy rates, and house prices. Section 5 concludes.

2. Description of the Database

The IBRN Prudential Instruments Database includes quarterly
changes for nine prudential policy indexes that have been used
by policymakers with some frequency across a sample of sixty-four
countries during the period between 2000 and 2014.4 This section
provides a general description of the construction of the indexes, as
well as detailed information about each specific instrument.

4A list of the sixty-four countries included in the database is reported in table
3 in the appendix. Out of these sixty-four countries, we have limited coverage for
seven countries, which are highlighted in bold in table 3.
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2.1 Construction of the Prudential Instrument Indexes

To construct the prudential policy indexes reported in the database,
we use a method to map policy changes into simple indexes that
has recently been used in studies focusing on the intensity of capital
controls (Ahmed and Zlate 2014; Pasricha et al. 2015) and macropru-
dential policies (Akinci and Olmstead-Rumsey 2015). Nine indexes
are constructed for the five types of prudential instruments covered,
and the indexes are presented in two ways. The first presentation of
index data records the changes in a policy instrument with a 1 or
–1 entry, depending on whether the prudential tool was tightened
or loosened in a given quarter. The index equals 0 in those quar-
ters when no change occurs. The entries in the database for a given
instrument are coded as missing if policymakers cannot use that
policy tool.5 An example of such a case is a country that has not
enacted a rule to set LTV ratio limits; the index for this instrument
is coded as missing until such a rule is passed.

An advantage of this type of coding is that it can capture the
intensity of a policy change while incorporating qualitative traits
from the policy that cannot be measured by a unique numerical
statistic. For example, in certain circumstances, policymakers may
decide to change LTV ratio limits on specific types of real estate
transactions while maintaining others unchanged. To fully measure
the intensity of such a change in the instrument as a single numer-
ical statistic would require a weighted index of all LTV ratio limits
applied to the different transactions. For this purpose, one would
need to have specific information on all types of real estate trans-
actions. By recording the change with the discrete index described
above, a policy change can simply be captured by entries of 1 and –1
in the index. The intensity of the change, although captured imper-
fectly by this index, measures the direction of the policy change.

For some policy instruments, we are able to record the intensity
of the changes more precisely. This is the case for those instruments

5Observations are also coded as missing for a few countries without any infor-
mation for the concentration and interbank exposure limits. We also record the
entries for the general capital requirements index of seven countries, listed in
bold in the appendix (table 3), as missing. This type of missing value is coded
differently in the database from those that reflect the lack of availability of the
policy instrument.
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that can be summarized by a single numerical indicator. An exam-
ple of these instruments is reserve requirements on local- or foreign-
currency deposits. Although there is some variation across countries,
changes in reserve requirements can be captured by a single statistic
(Cordella et al 2014; Federico, Vegh, and Vuletin 2014). Using that
statistic, we use positive and negative integers to capture the inten-
sity of the instrument’s change relative to the starting date, which
in the database is the first quarter of 2000.

Recording the intensity of the change in the policy instrument
allows us to produce a second class of index, which we call the “cumu-
lative” index. In each quarter, the cumulative index is the sum, since
the first quarter of 2000, of all changes in the policy index recorded
prior to, and during, the quarter of interest. The purpose of this
cumulative index is to capture the level of “tightness” (“looseness”)
of an instrument at a given point in time.

Although the properties of this index are appropriate for cap-
turing the intensity of policy changes in a given country over time,
they are not ideal for assessing differences in the policy stance across
countries. For example, the level of an instrument may be different
at the starting point in 2000 or the changes in the instruments may
have different qualitative implications across countries, which may
not be captured by the index. Thus, the instrument indexes should
be used with caution when making cross-sectional comparisons with
regards to the tightness (or looseness) of a particular instrument.

2.2 Sources of Information

We use a combination of primary and secondary sources to record
the changes in the nine policy instruments included in the data-
base. The starting point to determine these instruments’ changes
is the GMPI survey (see Cerutti, Claessens, and Laeven 2015 for
a description). This survey provides a comprehensive view of the
set of macroprudential policies that have been used across a large
sample of 125 countries.6 We also use primary information provided
directly by national authorities either through the IBRN or the IMF

6Even though the GMPI survey included a question asking about the changes
in the covered instruments from 2000 to 2013, the responses to these questions are
to a large degree missing or incomplete, constituting one of the main challenges
in our documentation not only on usage but also on the intensity of usage.
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or our searches in national authorities’ web pages. We complement
these data with other secondary sources like the earlier IMF data
set compiled by Lim et al. (2011) and with information drawn from
other general databases that have been compiled in recent years by
Akinci and Olmstead-Rumsey (2015), Kuttner and Shim (2013), and
Reinhardt and Sowerbutts (2015). Additionally, we also complement
this information with specific secondary sources of information that
apply to the different prudential instruments, as described in the
online appendix.

Lastly, one of the main contributions of the database is the par-
ticipation of IBRN members in the process of constructing the data-
base. All versions of the database were reviewed by staff from central
banks participating in the IBRN to ensure its accuracy and com-
pleteness. For instance, they provided information on instrument
changes that were not recorded in the aforementioned databases, or
noted inaccuracies that were corrected. We also received valuable
feedback from country representatives who filled the GMPI survey
through staff at the IMF.

2.3 Details on Specific Prudential Instruments

2.3.1 General Capital Requirements

The general capital requirements index is based on the regulatory
changes introduced in the Basel Accords through the four revisions:
I, II, II.5, and III. The index takes a value of 1 when a capital regu-
lation is implemented or tightened and 0 when no changes in capital
regulations take place. We assume that the implementation of the
Basel Accords never loosens the existing regulation. Therefore, the
index never takes the value of –1. The main sources of information for
the implementation of the Basel II, II.5, and III agreements are the
Basel Committee on Banking Supervision progress reports on mem-
bers’ implementation and country supervision authorities’ websites.7

For those countries not covered by these publicly available sources,

7The Bank for International Settlements (BIS) sources are the “Progress
Report on Implementation of the Basel Regulatory Framework” (http://www.
bis.org/bcbs/implementation.htm) and the “FSI Survey — Basel II, 2.5 and III
Implementation” (http://www.bis.org/fsi/fsiop2015.htm).
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we directly submitted inquiries to the country authorities through
the IBRN or IMF.

The capital requirements index records policy changes at the
point in time when the law is implemented and not when it is passed.
More importantly, we code the Basel I, II.5, and III agreements as
a tightening (an entry equaling 1) of capital requirements, whereas
Basel II is coded as neutral (an entry of 0). The decision to record
Basel II as not changing the intensity of capital requirements is based
on evidence that suggests that the introduction of this agreement did
not lead to a tightening nor a loosening of overall capital require-
ment regulations.8 As stated by the Basel Committee, the objective
of Basel II regarding the overall level of minimum capital require-
ments was “to broadly maintain the aggregate level of minimum
capital requirements, while also providing incentives to adopt the
more advanced risk-sensitive approaches of the revised framework”
(Basel Committee on Banking Supervision 2006).

2.3.2 Sector-Specific Capital Buffers

The sector-specific capital buffer index is another bank-capital-based
indicator that captures regulatory changes that are aimed at cur-
tailing the growth in bank claims to specific sectors of the economy.
Changes in this type of prudential instrument usually take the form
of adjustments to the risk weights of specific bank exposures, which
are tightened or loosened with the financial cycle.

We separately record changes for three categories of credit
depending on the borrower’s type, namely real estate credit, con-
sumer credit, and other credit. The aggregate sector-specific capital
buffer index is equal to the sum of prudential instrument changes
across the different types of credit. As such, the index can take on
values greater or lower than 1 or –1 in a given quarter, which would
signal changes in the capital buffers for more than one sector at the
same time.

8For a detailed analysis of the quantitative impact of Basel II, see the Financial
Stability Institute’s report titled “Results of the Fifth Quantitative Impact Study
(QIS 5),” which can be found at http://www.bis.org/bcbs/qis/qis5results.pdf.
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2.3.3 Reserve Requirements

Reserve requirements have typically been used as instruments to con-
duct monetary policy. However, as noted by Cordella et al. (2014),
these requirements have also been used as countercyclical macropru-
dential tools by emerging economies. The GMPI survey explicitly
asked respondents whether they use this tool as a macroprudential
or monetary policy tool. We rely on this information to determine
whether changes in the instrument should be included in the data-
base, which we complement with other sources if the GMPI does
not report whether the country uses reserve requirements to achieve
macroprudential objectives.

After we determine that reserve requirements are used in a coun-
try to satisfy prudential objectives, we proceed to collect information
on the changes in these requirements over time. We separately collect
information on changes in reserve requirements for deposit accounts
denominated in domestic and foreign currency. The principal sources
of information to determine these policy changes are central banks’
websites, the IMF’s Annual Report on Exchange Arrangements and
Exchange Restrictions (AREAER), and the database by Federico,
Vegh, and Vuletin (2014).

Although reserve requirement ratios are typically reported as a
number, these requirements can apply to different types of accounts.
For example, within deposit accounts, there may be several sub-
categories, such as demand and savings accounts. Similarly, reserve
requirement ratios may apply to deposits of different maturities. We
use the numeric index defined earlier to capture the overall level
of reserve requirements within a broad category. Given the mostly
quantitative nature of this instrument, we also use numbers above
or below 1 and –1 to record the intensity in the changes. As shown
in figure 1, the cumulative index that records changes in reserve
requirement ratios in China tracks the contour of the level of this
instrument well. This is one of the strengths of the index, as it is able
to capture changes in these policies while at the same time implic-
itly taking into account qualitative changes like the differentiated
treatment of large, and small and medium depository institutions in
mid-2008.
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Figure 1. Reserve Requirement Ratios and
Cumulative Index for China
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2.3.4 Concentration Limits and Interbank Exposure Limits

Limits on concentrated exposures and on exposures to other banks
are multifaceted policies that affect claims between banks and their
borrowers. As opposed to reserve requirement ratios, these limits
can be changed by modifying at least five elements that characterize
these exposures:

(i) The definition of large exposures: As defined by the Basel
Committee on Banking Supervision (2014), an exposure
should be classified as large if “the sum of all exposure val-
ues of a bank to a counterparty or to a group of connected
counterparties . . . is equal to or above 10% of the bank’s eli-
gible capital base.” However, there are some differences in the
specific definitions across countries. For example, France char-
acterizes large exposures as those representing 10 percent of
eligible capital of a bank or those with a value of more than
300 million euros.

(ii) The level of the limit: The limit on these exposures may be
defined as a share of a bank’s capital or in monetary terms.
These exposures are weighted by the appropriate risk weights.

(iii) Differentiation across counterparties: Weights on exposures
may depend on the “riskiness” of the counterparty and the
duration of the claims.
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(iv) Aggregate limits: Banks may also face aggregate concentra-
tion limits, totaled across all large exposures, which should
not exceed a threshold expressed as a share of eligible capital.

(v) Sectors and assets that are covered by the regulation: The reg-
ulation may cover the exposures of depository institutions, or
it may apply to a larger group, incorporating those of non-
bank financial institutions. On the counterparty side, some
sectors may be exempted from banks’ concentration limits. In
other cases, the definition of qualified assets that are counted
toward exposures limits may also change over time (e.g., inter-
bank exposures).

These layers that encompass the concentration and interbank
exposure limits require a careful assessment of the changes in the
characteristics of these regulatory requirements over time. We use
our index to record these changes using information from the GMPI
survey. In the process, we rely on three assumptions to code the
changes. First, if multiple changes to the characteristics defined
above are implemented, we determine whether, on net, the policy
tightened or loosened these exposures limits. Second, if the rules
determining the concentration limits, including interbank exposures,
are changed in a given quarter, we only code the change for concen-
tration limits and not for interbank exposures. If the changes mostly
apply to interbank exposures, we only code a change for this index.
Last, in cases when the authorities do not specify the exact quarter,
within a year, when the policy changes were implemented, we use
the first quarter of that year as the date of implementation.

2.3.5 Loan-toValue Ratio Limits

LTV ratio limits, or caps, are restrictions on the maximum amount
that an individual or firm can borrow against their collateral. The
most common form of LTV cap is applied to real estate transactions.
In this particular case, authorities may limit the amount that an
individual can borrow against the value of the property. The instru-
ment is said to affect the demand for credit, as it applies to any
transactions covered by the policy regardless of the type of lender.

In our index, we record changes in LTV ratio limits that affect
real estate transactions. Changes in banks’ risk weights associated
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with LTV ratios are not considered since they do not necessarily con-
strain the maximum borrowing capacity for borrowers. Nevertheless,
two additional types of changes in maximum LTV ratio limits are
taken into account: (i) changes related to the maximum amount
insured in real estate transactions in Canada and Hong Kong; and
(ii) changes in LTV regulations related to the maximum LTV allowed
in covered bonds (Denmark and Finland). In those cases, although
the regulation does not directly target the characteristics of all the
loans, the impact is broadly similar (e.g., covered bonds are the main
source of mortgage funding in Nordic countries).

As is the case with reserve requirements, changes in LTV caps
can be broadly tracked over time by following the evolution of this
numeric variable. However, those changes can also affect subsamples
of the universe of mortgages, such as first residential purchases or
mortgages on properties that fall in specific price ranges. For cases
in which LTVs are tightened for specific types of transactions and
loosened for others, we assess whether, on net, the policy change
falls in one category or the other and code it accordingly.

3. Usage of Prudential Policies

This section presents information on the changes recorded in
the indexes for the policy instruments described before, and for
their subcomponents. The database contains information for five
types of prudential instruments and sixty-four countries. For two
of the instruments, we also calculate subcomponents. For the
sector-specific capital buffers, we calculate indexes for buffers that
apply separately to real estate loans, consumer loans, and other
loans. Similarly, for reserve requirements, we calculate separate
indexes for policy changes that apply to accounts denominated in
foreign currency and domestic currency. Adding these subcompo-
nents, the total number of prudential indexes increases to nine.

Table 1 presents information on the number of quarterly episodes
recorded in each of the nine indexes. As expected, in any given quar-
ter most indexes do not change, which explains the large mass of
observations at the value zero. LTV ratio limits and reserve require-
ments (on foreign and local currency) have the largest numbers
of tightening and loosening episodes. The index on general capital
requirements differs from all the others because it only encompasses
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tightenings. These one-sided changes are explained by the way the
index is coded, which only incorporates information on the imple-
mentation of the Basel Accords (these regulatory changes are coded
as neutral or tightenings).

Note that the total number of episodes varies across instruments.
As explained in the previous section, instruments that are not avail-
able to policymakers due to the absence of legislation that authorizes
their use are coded as missing in the database. For some countries,
instruments that are introduced during the sample period are coded
as of the date the legislation to authorize them is passed. In these
cases, if the introduction of the instrument is considered a tighten-
ing of the policy stance, it is coded as 1 in the index. There are
other instances when the introduction of the instrument does not
affect the policy stance, such as introducing reserve requirements
and setting them at 0, which are coded as 0 in the index.

The information in table 2 reports the number of countries with
policy changes in the sample period, as opposed to the number
of total episodes. As expected, most countries made changes to
the general capital requirements, as they adopted different versions
of the Basel Accords in the past fifteen years. Similarly, reserve
requirements on local-currency accounts and LTV ratio limits are
instruments broadly used by countries in the sample, but in con-
trast to capital requirements, these policy tools are both tightened
and loosened by many countries in the sample. On the other side
of the spectrum, we find that interbank exposures are only modi-
fied by one-fifth of the sample, and most of these changes involve a
tightening.

As shown in these tables, the usage of prudential instruments
varies notably across the different types, both in the frequency of
changes and in the direction of these changes. The use of pruden-
tial instruments also changes markedly across the sample period.
Figure 2 presents information on the number of countries tighten-
ing or loosening three selected prudential policies in every quarter
over the sample period. We focus on capital requirements, reserve
requirements on local-currency deposits, and LTV ratio limits, some
of the indexes with more variation or wider usage across countries.
As noted previously, capital requirements are only shown to be
tightened during the sample period (graph A), which is explained
by the definition of the index. More importantly, those tightenings
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Figure 2. Changes in Prudential Instruments across Time
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B: Reserve Requirements - Local Currency

are clustered after the global financial crisis, as regulators imple-
mented the new requirements embedded in the Basel II.5 and III
Accords. In contrast, reserve requirements (graph B) and LTV ratio
limits (graph C) exhibit changes throughout the sample period,
with both tightenings and loosenings. In the case of reserve require-
ments, there are two important loosening periods that coincided
with the global financial crisis and the European sovereign debt cri-
sis. LTV ratio limits were largely tightened after the global finan-
cial crisis, perhaps as a result of loose monetary policies in several
countries.

These patterns prompt several questions, especially about the
reaction functions of regulators and supervisors to financial stabil-
ity vulnerabilities and the use of prudential policies. Some instru-
ments appear to be used more frequently and co-move with the
financial cycle, while others are changed less often and perhaps as
a reaction to financial crises. We explore these issues in the next
section.
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4. Cyclical or Countercyclical Usage?

This section analyzes whether changes in the usage of prudential
instruments in each country are correlated with the evolution of
credit growth, house prices, and policy rates. These correlations
cannot fully reveal the underlying microprudential or macropru-
dential emphasis used by the authorities (which could change over
time), but they offer an overview of the cyclicality of prudential
instruments with respect to, for example, bank credit or house
prices.

In principle, if a prudential instrument is used with a macropru-
dential intent, then, to some degree, we would expect a positive cor-
relation between the intensity of this instrument and credit growth,
indicating a countercyclical usage (e.g., tightening during high credit
growth periods and loosening during low credit growth periods). In
addition, the correlation of prudential instruments with respect to
the policy rate of each country offers some clues as to whether the
usage of these financial stability tools has been complementary to
the monetary policy objectives, as captured by the evolution of the
policy rate.

Figure 3 shows the distribution of the statistically significant cor-
relations between the usage of prudential instruments and real credit
growth in each country.9 These correlations are calculated based on
the cumulative index of seven prudential indexes presented in the
previous sections (with the three sector-specific capital buffers pre-
sented as an aggregate) and real credit growth (annualized, using
the most recent four quarters, and deflated using CPI inflation) from
series produced by the Bank for International Settlements (BIS) and
the IMF International Financial Statistics (IFS).10 Countries that
register some fluctuation in the usage of prudential instruments over
time are the only ones with correlations, so the number of correla-
tions plotted varies across instruments. In the case of capital require-
ments (Cap. Req.), it is possible to calculate correlations with credit

9Correlations are similar if we use nominal credit growth instead of real credit
growth.

10Results are broken down into emerging markets (EM) and advanced
economies (AE), following the IMF October 2015 World Economic Outlook
(WEO) classification.
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Figure 3. Distribution of Correlations between
Intensity Changes in Prudential Instruments and

Real Credit Growth

Note: Only statistically significant correlations at the 10 percent level or less are
plotted.

growth for fifty-one countries, of which thirty-three are statistically
significant. Most of the distribution of these statistically significant
correlations is clearly on the negative side (especially the distribution
within the 25th and 75th percentiles that is captured by the boxes in
the standard box plot figure). This is driven by the fact that capital
requirements are not frequently changed, and the timing of changes
is linked with the implementation of Basel reforms that often happen
after crises or financial turmoil, coinciding with slowdowns in credit
growth. The distribution of the correlations is more broadly dis-
tributed in the case of the sector-specific capital buffer (Cap. SSB)
than the general capital requirements (sixteen statistically signifi-
cant correlations out of twenty-five available correlations), with the
median being slightly above zero for the EM and AE groupings.
Despite being among the most widely used instruments (Cerutti,
Claessens, and Laeven 2015), changes in the intensity of usage in
the concentration ratio (Conc. ratio) and interbank exposure (Inter-
bank exp.) limits do not show many significant correlations with the
evolution of credit growth. This result is not explained by the corre-
lations being insignificant, but by the fact that the intensity in the
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usage of these two instruments does not change for most countries
(fourteen statistically significant correlations out of eighteen calcu-
lated for concentration limits, and eight statistically significant out
of eleven calculated for interbank exposure limits). Moreover, most
of these statistically significant correlations are for EMs, and the
distribution of correlations is broadly across positive and negative
values. Therefore, this evidence suggests that instruments linked to
capital buffers, concentration limits, and interbank exposure lim-
its are used with more structural objectives in mind (e.g., creat-
ing capital buffers, and lowering risks either with a microprudential
or macroprudential perspective), instead of business or credit cycle
considerations.

In contrast, the correlations for the LTV ratio limits (LTV cap)
and foreign-currency (RR foreign) and local-currency (RR local)
reserve requirements with credit growth signal a countercyclical
usage in most cases. The correlations of the local-currency reserve
requirement index (twenty-six statistically significant correlations
out of thirty-nine calculated) are positive for both emerging markets
and advanced economies. With the exception of Argentina, there
are nine emerging markets (Hungary, Croatia, Ukraine, Romania,
Philippines, Lithuania, Peru, Brazil, and Turkey) with signifi-
cant positive correlations. The results are similar for the index of
foreign-currency reserve requirements in emerging markets (eight
statistically significant correlations out of fourteen calculated; these
countries are Romania, Argentina, Peru, Chile, Russia, Colombia,
Brazil, and Croatia, which is an outlier on the negative side).
These results are in line with those presented in the related lit-
erature. For example, Federico, Vegh, and Vuletin (2014) find a
positive correlation between the evolution of reserve requirements
and countries’ real GDP growth. Although not expected, there are
fourteen advanced economies with local-currency reserve require-
ments that exhibit positive and significant correlations (such as Italy,
Spain, Portugal, Greece, Singapore, Netherlands, Slovenia, France,
etc.).11 Foreign-currency reserve requirements appear to be irrele-
vant in advanced economies, with only three calculated correlations,
of which only one (Slovakia) is statistically significant.

11For euro-area countries, reserve requirements ratios are determined by the
European Central Bank.
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Figure 4. Distribution of Correlations between Intensity
Changes in LTV Ratio Limits and House Prices

Note: Only statistically significant correlations at the 10 percent level or less are
plotted.

The correlations between LTV ratio limits and credit growth
(there are seventeen statistically significant correlations out of
twenty-one calculated) suggest that some advanced economies have
used this instrument more countercyclically. Several countries have
positive correlations with respect to credit growth (Spain, Nor-
way, Denmark, Singapore, Iceland, Luxembourg, Hong Kong, and
Canada), with the only exceptions being Korea and the Netherlands.
As highlighted in the literature (Cerutti, Claessens, and Laeven
2015), the effect of LTV ratio limits on house prices is not clearly
specified on average across countries. This is also visible in figure 4
for AEs, where the statistically significant correlations between LTV
ratio limits and house prices are above and below zero.12

12The positive significant correlations between LTV ratio limits and house
prices are mostly from Asia (e.g., Hong Kong, South Korea, Malaysia, and India).
This correlation captures the effect of lending standards on house prices, and is
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Figure 5. Distribution of Correlations between Intensity
Changes in Prudential Instruments and Policy Rates

Note: Only statistically significant correlations at 10 percent or less are plotted.

The correlations of both LTV ratio limits and reserve require-
ments with countries’ policy interest rates are also revealing and are
shown in figure 5.13 In the case of LTV caps, unlike the correla-
tions with credit growth, there are advanced economies with statis-
tically significant positive correlations (Denmark, Luxembourg, and
Iceland), as well as another group with statistically significant nega-
tive correlations (Singapore, Hong Kong, and Canada). The median
is around zero. We find a similar result for three emerging economies.
These findings suggest that LTV caps are used in several countries
together with higher policy rates to achieve, perhaps, complemen-
tary objectives. But this pattern does not apply in all countries, as
shown by some statistically significant negative correlations.

supported by some studies (e.g., Igan and Kang 2011; International Monetary
Fund 2011; Akinci and Olmstead-Rumsey 2015; Cerutti, Dagher, and Dell’Ariccia
2015) that have found a positive relationship between LTV limits and house price
increases over time. Other studies like Vandenbussche, Vogel, and Detragiache
(2015), which focuses on Eastern Europe, find that other instruments, such as
capital and non-standard liquidity measures, had a larger impact on house prices.

13The correlations (not reported) between policy rates and the intensity of
usage of capital buffers, concentration limits, and interbank exposures limits are
in line with the correlations with credit growth. The changes in the usage intensity
of these instruments is not related to the monetary policy stance.
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In the case of reserve requirements, many EMs appear to use
this instrument, especially for local-currency accounts, as a way to
(at least partially) offset the effects of changes in the policy rate
(for example, India, Argentina, the Philippines, China, and Bulgaria
have negative and significant correlations between reserve require-
ments and policy rates). However, we find the opposite pattern in
a smaller group of countries, since Romania, Poland, and Lithua-
nia display statistically significant positive correlations. Among
advanced economies, changes in local-currency reserve requirements
are positively correlated with policy rates in ten countries (all mem-
bers of the euro area), showing that in most cases, changes in
local-currency reserve requirements and policy rates were used as
complementary policies.

5. Conclusions

We have compiled and documented a unique data set measuring
changes in the intensity of use for nine widely used prudential
tools, covering a large sample of sixty-four countries over the period
between 2000:Q1 and 2014:Q4. We find that LTV caps and reserve
requirements (on foreign and local currency) have the largest num-
ber of tightening and loosening episodes. We also provide evidence
related to the correlations between changes in prudential instru-
ments and key financial variables such as credit, policy rates, and
house prices. Changes in capital buffers, concentration limits, and
interbank exposures are aimed at achieving more structural objec-
tives, such as enhancing the resilience of the banking sector, and
lowering risks either with a microprudential or macroprudential per-
spective. In contrast, we show that the use of LTV ratio limits and
foreign and local-currency reserve requirements appear more consis-
tent with countercyclical policy objectives in most cases, but with
some important heterogeneity across countries. Lastly, some of our
tests indicate complementary and non-complementary interactions
between a few of the prudential policy instruments and monetary
policy rates.

As part of the initiative of the IBRN on cross-border pruden-
tial policy spillovers, which consisted of a research project involv-
ing multiple countries and international organizations, the data set
documented in this paper makes a clear contribution. While this
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database is used across all of the studies of that initiative, and helps
inform the analysis of the effectiveness of prudential instruments and
their potential unintended consequences at the international level,
the database has much broader relevance. Given the unique nature
of the data set, it will further provide a service to future analyses
in the research and policy communities on the use and the effective-
ness of microprudential and macroprudential policies toward either
controlling credit growth or increasing the resilience of the financial
sector.

Appendix

Table 3. List of Countries

Argentina Germany Malaysia Singapore
Australia Greece Malta Slovak Republic
Austria Hong Kong Mexico Slovenia
Belgium Hungary Mongolia South Africa
Brazil Iceland Netherlands South Korea
Bulgaria India New Zealand Spain
Canada Indonesia Nigeria Sweden
Chile Ireland Norway Switzerland
China Israel Peru Taiwan
Colombia Italy Philippines Thailand
Croatia Japan Poland Turkey
Czech Republic Kuwait Portugal Ukraine
Denmark Latvia Romania United Kingdom
Estonia Lebanon Russian Federation United States
Finland Lithuania Saudi Arabia Uruguay
France Luxembourg Serbia Vietnam

Note: Countries with limited information are in bold font.
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Stefan Avdjiev, Cathérine Koch, Patrick McGuire,
and Goetz von Peter

Bank for International Settlements

We combine the BIS international banking statistics with
the IBRN Prudential Instruments Database in a global study
analyzing the effect of prudential measures on international
lending. Our bilateral setting, which features multiple home
and destination countries, allows us to simultaneously estimate
both the international transmission and the local effects of
such measures. We find that changes in macroprudential pol-
icy via loan-to-value limits and local-currency reserve require-
ments have a significant impact on international bank lending.
Balance sheet characteristics play an important role in deter-
mining the strength of these effects, with better-capitalized
banking systems and those with more liquid assets and less
core deposit funding reacting more. Overall, our results sug-
gest that the tightening of these macroprudential measures can
be associated with international spillovers.

JEL Codes: F42, G15, G21.

∗This paper is part of a multi-study research initiative of the Interna-
tional Banking Research Network (IBRN) on cross-border prudential policy
spillovers. We thank Jose Berrospide, Claudia Buch, Matthieu Bussière, Ricardo
Correa, Dietrich Domanski, Mathias Drehmann, Ingo Fender, Linda Gold-
berg, Friederike Niepmann, Christian Schmieder, and Tsvetana Spasova for
valuable comments and suggestions, and Michael Brei and Leonardo Gamba-
corta for sharing their data on bank characteristics, as well as Jakub Dem-
ski for excellent research assistance. The views expressed in this paper are
those of the authors and do not necessarily reflect the views of the Bank
for International Settlements. Any remaining errors are solely our responsibil-
ity. Author contact: Bank for International Settlements, Centralbahnplatz 2,
4002 Basel, Switzerland. E-mails: stefan.avdjiev@bis.org, catherine.koch@bis.org,
patrick.mcguire@bis.org, goetz.vonpeter@bis.org.

5



6 International Journal of Central Banking March 2017

1. Introduction

Increased recourse to prudential and, in particular, macroprudential
policy measures in the wake of the financial crisis has fueled a debate
about the transmission mechanisms and impact of these instruments.
An elusive, but important, aspect of this debate is the extent to
which prudential measures generate spillovers in international bank-
ing that affect credit conditions faced by borrowers abroad.

This paper provides a global perspective on the interna-
tional transmission of prudential measures that complements the
country-specific studies using bank-level data in the context of the
International Banking Research Network (IBRN). The Bank for
International Settlements (BIS) international banking statistics are
aggregated, but they are available for multiple national banking sys-
tems and destination markets.1 By painting a comprehensive picture
of the main banking systems’ foreign positions, these statistics pro-
vide a perspective lacking in other banking data sets. We use these
data in a bilateral panel regression, where indicators of prudential
policy changes taken in home and destination countries enter jointly.

When a country enacts prudential policy, three types of effects
may occur. The first, purely domestic, effect relates to domestically
owned banks altering their local positions vis-à-vis borrowers in the
same country. The other two effects are international in nature and
are the focus of our study on spillovers. First, banks headquartered
abroad may change their foreign lending to the country that enacted
the policy; we use the term local effect to denote that it affects bor-
rowers in the very country that changed the policy, the “destination”
of credit flows. At the same time, banks headquartered in the coun-
try that enacted the measure may alter their foreign lending to the
rest of the world; here, the term international transmission cap-
tures the fact that the effect of “home-country” regulation is felt by
borrowers in other destinations (see International Monetary Fund,
Financial Stability Board, and Bank for International Settlements
2016 for an overview).

1In this paper, “national banking system” refers to the set of large inter-
nationally active banks that are headquartered in each respective BIS reporting
country, and “destination” refers to the country where these banks’ counterparties
(borrowers) reside.
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To measure these effects, we use a panel of sixteen banking
systems and fifty-three counterparty countries, covering nearly 90
percent of global foreign claims from 2000 to 2014. Our focus is on
two components of banks’ consolidated foreign claims: (i) interna-
tional claims, which consist of banks’ cross-border claims and local
claims in foreign currencies, and (ii) foreign affiliates’ local claims
denominated in local currency. Claims include both loans and banks’
holdings of debt securities.

Amongst the policy measures contained in the IBRN database,
loan-to-value (LTV) limits and local-currency reserve requirements
are the macroprudential instruments that have the most significant
effects on international bank lending. In the majority of cases we
consider, the estimated international effects of a macroprudential
tightening turn out to be expansionary.

We find that a tightening of LTV limits in a destination country
leads to an increase in international bank lending to the residents of
that country (local effect). Banks’ international claims also respond
to LTV changes in their home country (international transmission),
whereby their balance sheet characteristics modulate the strength of
this effect. Better-capitalized banking systems and those with more
liquid assets and less core deposit funding tend to increase their
international claims by more in the face of tighter LTV requirements
at home. This is consistent with the idea that stronger bank balance
sheets are generally associated with more lending (see Gambacorta
and Shin 2016)—in our case, international lending.

Similar effects are evident for a tightening of local-currency
reserve requirements. When implemented by a destination country,
such a tightening is associated with an increase in international bank
lending to borrowers in that country. When enacted by a home coun-
try, such a tightening is transmitted abroad by international banks
in the form of higher growth in lending to borrowers in other desti-
nations. Again, this effect is stronger for better-capitalized banking
systems and those less reliant on deposit funding.

2. Data and Stylized Facts

This section describes the data used in our analysis, drawing on the
BIS consolidated banking statistics (CBS),2 Bankscope, the IBRN

2For more detail on the BIS international banking statistics, see BIS (2015).
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Prudential Instruments Database, and various indicators of business
and financial cycles. In contrast to the single-country studies in the
IBRN research initiative, we examine the transmission of pruden-
tial measures via bilateral international lending between multiple
home countries and destination markets, as elaborated in section 3.
In this setting, the country where banks are headquartered is the
home country, which is synonymous with those banks’ nationality,
whereas the destination country is the location of the borrowers
receiving credit.

2.1 International Bank Lending

We draw on the BIS CBS on an immediate counterparty basis to
construct a quarterly panel of sixteen bank nationalities (home coun-
tries) and fifty-three destination markets for the period 2000:Q1 to
2014:Q4.3 These sixteen nationalities include the major internation-
ally active banks, and account for almost 90 percent of the aggregate
stock of global foreign claims reported in the CBS at end-2014:Q4.
Note that, while we use the term “lending” throughout the paper,
reported claims include not only bank loans but also holdings of
securities on banks’ balance sheets.

The first dependent variable we consider is international claims
(IC), which is the sum of two components: cross-border claims
(XBC), i.e., claims booked by banks headquartered in a given coun-
try (“home”) vis-à-vis residents of another country (“destination”),
and local claims in foreign currencies (LCFC) booked by those
banks’ affiliates in that destination country (IC = XBC + LCFC).4
Our second dependent variable is local claims in local currency
(LCLC), i.e., claims booked by banks’ affiliates in the destination
country and denominated in that country’s local currency.5 Both

3The sixteen creditor bank nationalities and fifty-three borrower (destination)
countries are listed in appendix 3. The panel is unbalanced in that not all banking
systems have outstanding claims on all fifty-three destination countries.

4The BIS CBS do not distinguish between the positions of branches and
subsidiaries.

5Cross-border claims account for the bulk of international claims for most
lender-borrower (nationality-destination) pairs in our sample. As of end-2014,
global cross-border claims totaled $19.2 trillion, or 86 percent of global interna-
tional claims. At the same time, most local claims tend to be denominated in
local currency. At the end of 2014, 71 percent of all local-currency claims were
denominated in local currency.



Vol. 13 No. S1 International Prudential Policy Spillovers 9

dependent variables enter the specification in quarterly log changes
(denoted as ΔYi,j,t).

We adjust both dependent variables for exchange rate fluctua-
tions and breaks in series. The currency of LCLC is known by con-
struction, so adjusting for exchange rate movements is straightfor-
ward. By contrast, the currency composition of international claims
is not reported in the CBS. We still adjust international claims
for currency valuation effects using the methodology described in
appendix 1.

Table 1 (panel A) provides summary statistics for our bilateral
dependent variables for the full sample and for the main subsamples
that we examine in the empirical part.

2.2 Changes in Prudential Instruments

Our data on the use of prudential instruments are taken from
the IBRN Prudential Instruments Database, which is described in
Cerutti et al. (2017). After tailoring these data to our global setting,
table 2 summarizes the policy changes in each prudential instrument
from the perspectives of home countries (panel A) and destination
markets (panel B). With an eye on the variation needed for identi-
fication, we consider two levels of aggregation. Column 1 shows the
total number of measures taken, while columns 2 and 3 distinguish
between tightening and loosening of measures at the country-time
level.

Our estimation is performed at the level of home-destination
pairs observed at the quarterly frequency. Columns 4–6 provide the
number of changes in prudential measures from this perspective.
For each type of instrument, a typical tightening episode is coded as
“+1”, and a loosening as “–1” in the quarter the prudential measure
takes effect, and “0” otherwise (Buch and Goldberg 2017 and Cerutti
et al. 2017). In most of the analysis below, we ignore sector-specific
capital buffers, interbank exposure limits, and concentration ratios,
as these measures exhibit too little variation for obtaining robust
results. We ultimately steer our main focus to macroprudential poli-
cies implemented via LTV limits, and local-currency reserve require-
ments, since these measures have the largest estimated impact on
international bank lending.
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2.3 Balance Sheet Characteristics and Cycle Variables

Balance sheet characteristics for the sixteen bank nationalities are
constructed using Bankscope data and the BIS international banking
statistics. Using Bankscope, we compute the log of total assets, the
total customer deposit ratio, the capital ratio, and a measure of
illiquidity for the set of internationally active banks headquartered in
each CBS-reporting jurisdiction. These data are adjusted for merg-
ers and acquisitions (see Brei, Gambacorta, and von Peter 2013)
to eliminate jumps in balance sheet positions that are unrelated to
lending. Since international banking activity is highly concentrated,
we select a set of internationally active banks in each jurisdiction
that also contributes to the BIS CBS. To aggregate bank-level char-
acteristics to system-wide variables, we use weighted averages across
the individual banks of a given nationality.

We construct the net intragroup funding ratio and the measure of
international activity for each banking system from various parts of
the BIS international banking statistics. The variable definitions are
provided in table 5 in appendix 1, in line with the common approach
laid out by Buch and Goldberg (2017). Table 1 (panel B) presents
summary statistics for the balance sheet characteristics used in the
empirical analysis.

Finally, in our regression analysis we also control for business and
financial cycles6 using the output gap estimates in BIS (2014) and
the financial cycle indicator based on the methodology in Drehmann,
Borio, and Tsatsaronis (2011). While the credit-to-GDP gap is not
the only relevant financial cycle indicator, it has been demonstrated
to be the single most reliable measure of countries’ position in the
financial cycle. As such, it has been proposed by the Basel Commit-
tee on Banking Supervision (BCBS) as an internationally consis-
tent guide for making decisions on the countercyclical capital buffer
(BCBS 2010). An additional advantage of the credit-to-GDP gap
is that it is available for a broader set of countries and time peri-
ods than the main alternatives. Table 1 (panel C) provides some
descriptive statistics for the financial and business cycle variables of
home and destination countries as used in our regressions.

6The financial cycle is defined as the self-reinforcing interactions between per-
ceptions of value and risk, attitudes toward risk, and financing constraints, which
translate into booms followed by busts (Borio 2014).
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3. Empirical Methodology

The BIS international banking statistics lack the bank-level data
available to the IBRN country teams. But they open an additional
dimension by combining data from many reporting countries. To
complement the country-level analyses, we use the aggregate BIS
CBS in a global specification to investigate the effects of pruden-
tial measures on international banking activity. This specification
amounts to a bilateral panel regression in which such measures in
both home and destination countries enter jointly. In this setting,
inward and outward transmission are two sides of the same coin,
and the effect of prudential policy changes on international credit
can be estimated separately from their effect on local credit.

3.1 The Global Specification

An empirical specification appropriate for the bilateral nature of
the BIS international banking statistics must include multiple home
countries and destination markets simultaneously. Appendix 2 shows
that our global specification can be derived from the inward as well
as from the outward transmission channels presented in figure 1 of
Buch and Goldberg (2017). The index i denotes a bank’s home coun-
try (i.e., its nationality), j represents the destination market, and
bold font is short-hand for vectors consisting of the contemporane-
ous and lagged values of the respective variables.7 Our specification
relates the log change in international claims of banks headquar-
tered in country i on residents of destination country j at time t, in
response to prudential measures in home and destination countries
(while controlling for the variables described above),

ΔYi,j,t = α0 + γ′HomeP i,t + α′DestPj,t + α4Xi,t−1 + α5Zi,t

+ α6Zj,t + fi + fj + ft + εi,j,t. (1)

7The empirical exercise in this paper is set up to examine the short-term
impact of prudential measures on international bank lending. As a consequence,
it has a different focus from the literature that studies the long-term relationship
between bank capital and loan volume (e.g., Buch and Prieto 2014; Gambacorta
and Shin 2016).
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Figure 1. Illustration of the Global Specification

,

Home country 

i 

Destination market

j 
,

,

Notes: Foreign claims of banks headquartered in a given country i (“home”)
on residents in another country j (“destination”) can take several forms. One
is cross-border claims, which can be booked either in the home country or in a
third country; both are denoted here by XBi,j . Another is local claims, which are
booked in the destination market j and can be denominated in foreign currencies
(LCFCi,j) or in the local currency of the destination (LCLCi,j). The sum of cross-
border claims and local claims in foreign currencies is international claims, and
the growth rate of this variable between all ij -pairs (home countries and destina-
tion markets) is one of the two dependent variables, ΔYi,j , that we examine. The
other dependent variable that we consider is based on the growth rate of local
claims in local currency. The extent to which these aggregates react to prudential
measures in the home country, HomePi, while controlling for other factors, meas-
ures the international transmission of prudential actions via banks from i (solid
lines). Any concurrent prudential action in the destination, DestPj , represents
a local effect of prudential action that is felt by borrowers in the country that
enacts the measure (dashed lines).

The global specification based on bilateral country-level data
brings two advantages. First, it provides a single baseline for both
inward and outward transmission. The coefficients on HomePi,t and
its lags measure the international transmission of prudential meas-
ures from i to the rest of the world, whereby the flow of credit “out-
ward from i” and “inward to j” are two sides of the same coin. Mean-
while, DestPj,t captures the local effect of prudential measures taken
by the destination country j on its own borrowers, via international
banks from other home countries. Hence, the second advantage of
the global specification is that it contains multiple home countries
and destination markets, so the additional dimension helps to iden-
tify the local effect separately from the international transmission
channel. In principle, our estimates of α and γ should be weighted
averages of those found in single-country studies. Figure 1 helps to
illustrate the logic of our bilateral setting.
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3.2 Controlling for Balance Sheet Characteristics

The strength of transmission of prudential measures may well
depend on the state of banks’ balance sheets. Hence, in our second
empirical specification, we extend (1) by interacting balance sheet
characteristics with home-country prudential action,

ΔYi,j,t = α0 + γ′HomeP i,t + α′DestPj,t + β′HomeP i,tXi,t−1

+ α4Xi,t−1 + α5Zi,t + α6Zj,t + fi + fj + ft + εi,j,t. (2)

The effects of prudential measures are evaluated by joint F-tests.
The estimate of α captures the local effect of a measure, i.e., the sen-
sitivity of foreign bank claims on borrowers in the same destination
country that takes the measure. By contrast, significant estimates
of γ and β are evidence of international transmission of prudential
measures, where γ measures the baseline effect and β indicates how
the balance sheet composition of banks from the regulating country
shapes the strength of the response. It is plausible that geographical
focus, internal capital markets, or different business models and the
associated funding structures make a difference in this regard. Inter-
national transmission overall is thus the sum of the estimated effects,∑

n γn +
∑

n βnXin, or the partial derivative of (2) with respect to
a unit impulse HomePi, evaluated at the median Xin.

In order to examine the robustness of our benchmark results
and to investigate their main drivers, we estimate several alterna-
tive regression specifications for three subsamples: (i) lending by
advanced economy (AE) banking systems to AE borrowers; (ii) lend-
ing by all banking systems to emerging market economy (EME)
borrowers; and (iii) lending by European Union (EU) banking sys-
tems to EU borrowers. All regressions use robust standard errors
to accommodate heteroskedasticity of any type.8 Further estimation
details are provided in the table notes.9

8When clustering by nationality and destination (our cross-sectional dimen-
sion), standard errors exhibit only minor changes without affecting overall signif-
icance.

9We do not report additional results from the specifications with cumula-
tive effects of prudential measures and their interactions with the business and
financial cycle variables, as these yield no substantive additional insights.
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4. Main Results

Our empirical analysis draws on the regression specifications in equa-
tions (1) and (2). We estimate these specifications for each of the
prudential instruments listed in section 2.2, as well as for a compos-
ite prudential policy index which aggregates all prudential instru-
ments into a single variable (Buch and Goldberg 2017). As discussed
above, we examine two types of bank claims for our dependent
variable—international claims and (foreign affiliates’) local claims
denominated in local currency. The results we obtain for interna-
tional claims are much more significant (from an econometric point
of view) and more interesting (from an economic point of view)
than the respective results for local claims. Thus, in the rest of
this section we focus exclusively on our results for international
claims.10

The estimated coefficients on the composite prudential policy
index are statistically significant (for the home country, the destina-
tion country, or both) in several of the empirical specifications that
we examine. This suggests that both home- and destination-country
prudential actions have a significant impact on international bank
lending. Nevertheless, since the composite prudential policy index
aggregates information over a very diverse set of prudential tools,
its estimated coefficients are difficult to interpret. The remainder of
this section thus focuses on the results from the individual prudential
instrument specifications.

Examining these results reveals that the prudential policy meas-
ures that tend to have the most significant impact on international
bank lending are (i) limits on loan-to-value ratios and (ii) local-
currency reserve requirements. This is in line with the findings of
the majority of the national studies in the IBRN research initia-
tive (Buch and Goldberg 2017). In the remainder of this section,
we discuss the estimated impact of each of the two macroprudential
measures above in more detail and provide economic intuition for
the main results.

10Due to space constraints, we only report the results for the prudential meas-
ures and specifications that have the most significant impact on international
bank lending. All other results are available upon request.
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4.1 Limits on Loan-to-Value Ratios

From the perspective of a country as a destination of credit flows, we
find that a tightening of its LTV limits leads to a statistically signif-
icant increase in international bank lending to the residents of that
country (table 3, panel A). Intuitively, since LTV limits are usually
tightened during upswings in the credit cycle, banks located abroad
have an incentive to lend into the booming destination market. While
internationally active banks are not typically engaged in direct cross-
border mortgage lending, it is quite likely that they extend cross-
border loans to other borrowers in the destination country that ben-
efit from the real estate boom (e.g., construction companies, real
estate developers, etc.).

Our subsample estimates reveal that this relationship is statis-
tically significant for all lender-borrower regional combinations that
we examine (table 3, panel A, columns 2–4). That said, the esti-
mated impact is largest for the intra-EU subsample. This could be
due to the higher degree of harmonization in legal frameworks within
the EU, which tends to lower the costs associated with intra-EU
international lending.

In terms of economic magnitude, our results suggest that a one-
time tightening of LTV limits in the destination country is associated
with a 4.4 percentage point (three-quarter) cumulative increase in
the growth rate of international claims. As with any global regres-
sion, the above estimated impact should be interpreted with caution:
since the estimated coefficients are obtained from a regression that
contains multiple home countries and destination markets, they rep-
resent merely weighted averages across lenders and borrowers. The
respective impacts for individual banking systems and destinations
markets may vary considerably.

Next, we turn to the international transmission of LTV require-
ments from a home country to the rest of the world. LTV limits
usually apply to local mortgage lending in order to curtail exces-
sive credit growth and counteract a potential real estate bubble
(Bruno, Shim, and Shin 2015). Such limits narrow the pool of eli-
gible borrowers for all banks that engage in mortgage lending in a
given country.11 As a consequence, a tightening of LTV ratios in

11There is empirical evidence that the effectiveness of measures such as LTV
caps is considerably enhanced if they are implemented in tandem with monetary
policy moves in the same direction (Bruno, Shim, and Shin 2015).
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Table 3. Impact of Changes in Loan-to-Value Limits
on International Claims

N = All N = Advanced N = All N = EU
D = All D = Advanced D = Emerging D = EU

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

A. Prudential Measures, Equation (1)

DestP 4.39∗∗∗ 3.30∗ 3.35∗∗∗ 4.15∗∗

(0.00) (0.06) (0.01) (0.05)
HomeP −0.45 2.58 −4.58∗∗ −0.90

(0.78) (0.24) (0.05) (0.76)

Observations 26,326 15,431 10,691 10,201
R2 0.05 0.05 0.06 0.07
Adjusted R2 0.04 0.04 0.05 0.06
No. of Destination

Countries
53 28 25 27

No. of Home Countries 16 15 16 11

B. Prudential Measures and Their Interactions with
Balance Sheet Characteristics, Equation (2)

DestP 4.38∗∗∗ 3.27∗ 3.35∗∗∗ 4.17∗∗

(0.00) (0.06) (0.01) (0.04)
HomeP 143.10∗∗∗ 151.30∗ −27.97 651.60∗∗∗

(0.01) (0.07) (0.76) (0.00)
Log Total Assets*HomeP −15.56∗∗∗ −15.43∗ −5.40 −58.00∗∗∗

(0.01) (0.06) (0.56) (0.01)
Capital Ratio*HomeP 7.20∗∗∗ 3.55 11.91∗∗∗ 1.88

(0.00) (0.22) (0.00) (0.75)
Illiquid Assets

Ratio*HomeP
−0.67∗∗∗ −0.55 −0.50∗ −2.47∗∗∗

(0.00) (0.28) (0.07) (0.01)
International

Activity*HomeP
0.07 −0.02 0.79∗∗ −1.38

(0.77) (0.96) (0.03) (0.37)
Net Intragroup

Liabilities*HomeP
−1.06 −1.34 −0.64 1.74
(0.41) (0.49) (0.75) (0.80)

Core Deposits
Ratio*HomeP

−0.37∗ −0.30 0.31 0.12
(0.06) (0.61) (0.41) (0.97)

Observations 26,326 15,431 10,691 10,201
R2 0.05 0.05 0.07 0.08
Adjusted R2 0.04 0.04 0.06 0.06
No. of Destination

Countries
53 28 25 27

No. of Home Countries 16 15 16 11

Notes: This table estimates equations (1) and (2) and reports the effects of changes in
destination-country (DestP) and home-country (HomeP) prudential policy measures on log
changes in international claims. The quarterly data for home-destination country pairs range
from 2000:Q1 to 2014:Q4. All regressions control for home-country bank balance sheet charac-
teristics (lagged by one quarter) as well as business and financial cycles, as described in section
3 and appendix 1. Panel A shows the sum of coefficient estimates (including the contemporane-
ous effect and two lags) of DestP (vector α) and of HomeP (vector γ) with p-values of F-tests
in parentheses. Panel B adds the sums of interaction effects (contemporaneous effects and two
lags) of HomeP with individual lagged home bank characteristics (vector β). For details on the
variables, see appendix 1. Column 1 features all countries, column 2 only advanced economies,
column 3 emerging market economies as destinations, and column 4 focuses on EU member
countries. Appendix 3 lists the countries used as home (N) and destination (D). All specifi-
cations include N, D, and T fixed effects. Standard errors are robust. ***, **, and * indicate
significance at the 1 percent, 5 percent, and 10 percent level, respectively.
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the home jurisdiction should limit domestic lending opportunities in
the affected sector, inducing banks to direct more lending to other
sectors (including abroad).

We find that the stand-alone impact of a tightening of home-
country LTV requirements on international bank lending is not sta-
tistically significant (table 3, panel A). Nevertheless, the results from
the regressions which include the interaction terms indicate that cer-
tain balance sheet characteristics significantly affect the response of
national banking systems to changes in home-country LTV limits
(table 3, panel B).

Better-capitalized banking systems tend to increase their inter-
national claims by more in the face of tighter LTV requirements in
their home country. Accordingly, the sums of the estimated coeffi-
cients on the interaction terms between the capital ratio and the
home LTV limits variable are positive and significant. One possible
explanation is that, as intended in a macroprudential context, banks
interpret a tightening of LTV ratios in their home country as a signal
of elevated credit risk in a booming housing market. Well-capitalized
banks are in a better position to expand internationally in spite of
the state of the housing market at home. Our regional subsample
results reveal that the estimates above are mainly driven by inter-
national claims on EME borrowers (table 3, column 3). Since EME
claims tend to have higher risk weights, banking systems with thicker
capital cushions would be more likely to rebalance their lending port-
folios toward EMEs in response to a tightening of LTV requirements
in their home jurisdiction.

Banks’ liquidity and funding positions also modulate the strength
of the international transmission. The estimated coefficients on the
home-country LTV interactions with the illiquid assets ratio and the
core deposits ratio are both negative and statistically significant.
Intuitively, the more illiquid a bank’s assets are, the less flexibility
that bank has to shift out of domestic into international lending.
At the same time, higher shares of core deposits in the funding
mix could be taken to mean that this banking system has a local
business focus and mostly operates the traditional business model
of collecting deposits and making mortgage loans. Such a banking
system would not only be more exposed to the housing market in
its home country, but would also find it more difficult to expand
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internationally in response to a tightening of home-country LTV
limits since it may lack the expertise and sophistication to do so.

Results on the size variable suggest that larger banking systems
tend to increase their international claims by less than smaller bank-
ing systems in response to a tightening of home-country LTV limits.
Intuitively, larger banking systems tend to have bigger home mar-
kets. As a result, when faced with tighter LTV limits, they have
more opportunities to switch out of domestic mortgage lending into
other forms of domestic lending, which dampens their incentives to
increase their international claims.

4.2 Local-Currency Reserve Requirements

Historically, reserve requirements have often been applied as mone-
tary policy instruments. More recently, however, Ma, Xiandong, and
Xi (2013) and Cordella et al. (2014) document that they are increas-
ingly used as countercyclical macroprudential tools. The IBRN
Prudential Instruments Database includes only changes in reserve
requirements, which the respondents to the IMF Global Macro-
prudential Policy Instruments survey have explicitly identified as
macroprudential tools (as opposed to monetary policy instruments)
(Cerutti et al. 2017).

From the perspective of a country as a destination of credit flows,
we find that a tightening of its local-currency reserve requirements
is associated with an increase in international bank lending to the
country (table 4, panel A). The estimated coefficient is positive and
statistically significant (at the 10 percent level). It implies that a
one-time increase in local-currency reserve requirements in the des-
tination country is associated with a 1.1 percentage point (three-
quarter) cumulative rise in the growth rate of international claims.12

Intuitively, higher reserve requirements imply that banks located in
the destination country need to hold a larger share of funding as
reserves. This would typically lead to a reduction in local lending by
local banks (Buch and Goldberg 2017). The resulting market gap
is likely to be filled by increased international lending from foreign
banks.

12The caveats about the interpretation of the estimated size of the cumulative
impact discussed in the preceding subsection apply here as well.
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Table 4. Impact of Changes in Local Reserve
Requirements on International Claims

N = All N = Advanced N = All N = EU
D = All D = Advanced D = Emerging D = EU

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

A. Prudential Measures, Equation (1)

DestP 1.13∗ 1.86 0.36 −0.14
(0.07) (0.45) (0.59) (0.93)

HomeP 3.10∗∗ 9.84∗∗∗ −1.43 4.07
(0.03) (0.01) (0.53) (0.49)

Observations 26,326 15,431 10,691 10,201
R2 0.05 0.05 0.06 0.07
Adjusted R2 0.04 0.04 0.05 0.06
No. of Destination

Countries
53 28 25 27

No. of Home Countries 16 15 16 11

B. Prudential Measures and Their Interactions with
Balance Sheet Characteristics, Equation (2)

DestP 1.10∗ 1.72 0.35 −0.04
(0.08) (0.48) (0.60) (0.98)

HomeP 24.17 73.86 −50.56 22.69
(0.58) (0.38) (0.37) (0.79)

Log Total Assets*HomeP −0.91 −3.36 3.72 −0.17
(0.78) (0.60) (0.37) (0.98)

Capital Ratio*HomeP 3.56∗∗∗ 3.93∗ 4.15∗∗∗ 3.61
(0.00) (0.07) (0.00) (0.11)

Illiquid Assets
Ratio*HomeP

0.00 0.18 0.50 0.19
(1.00) (0.83) (0.16) (0.81)

International
Activity*HomeP

−0.03 0.15 0.16 0.09
(0.81) (0.64) (0.31) (0.77)

Net Intragroup
Liabilities*HomeP

1.45 2.04 0.91 −0.57
(0.34) (0.43) (0.64) (0.82)

Core Deposits
Ratio*HomeP

−0.52∗∗ −1.82∗ −0.62∗∗ −1.24
(0.03) (0.07) (0.05) (0.21)

Observations 26,326 15,431 10,691 10,201
R2 0.05 0.05 0.06 0.07
Adjusted R2 0.04 0.04 0.05 0.06
No. of Destination

Countries
53 28 25 27

No. of Home Countries 16 15 16 11

Notes: This table estimates equations (1) and (2) and reports the effects of changes in
destination-country (DestP) and home-country (HomeP) prudential policy measures on log
changes in international claims. The quarterly data for home-destination country pairs range
from 2000:Q1 to 2014:Q4. All regressions control for home-country bank balance sheet charac-
teristics (lagged by one quarter) as well as business and financial cycles, as described in section
3 and appendix 1. Panel A shows the sum of coefficient estimates (including the contemporane-
ous effect and two lags) of DestP (vector α) and of HomeP (vector γ) with p-values of F-tests
in parentheses. Panel B adds the sums of interaction effects (contemporaneous effects and two
lags) of HomeP with individual lagged home bank characteristics (vector β). For details on the
variables, see appendix 1. Column 1 features all countries, column 2 only advanced economies,
column 3 emerging market economies as destinations, and column 4 focuses on EU member
countries. Appendix 3 lists the countries used as home (N) and destination (D). All specifi-
cations include N, D, and T fixed effects. Standard errors are robust. ***, **, and * indicate
significance at the 1 percent, 5 percent, and 10 percent level, respectively.
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Our results also indicate that a tightening of local-currency
reserve requirements in the home country is associated with a sta-
tistically significant increase in international bank lending to the
rest of the world (table 4, panel A). The estimated coefficient sug-
gests that, on average, a one-time increase in local-currency reserve
requirements in the home country is associated with a 3.1 percentage
point (three-quarter) cumulative increase in the growth rate of
international claims of banks headquartered there to the individual
destination countries to which they are lending.

Intuitively, higher reserve requirements imply that the return
offered to depositors would have to be lower, which would most likely
lead to a decline in local deposit funding (Buch and Goldberg 2017).
As a consequence, internationally active banks that are affected by
the increase in local-currency reserve requirements would be more
likely to rebalance their funding mix away from deposit funding and
toward wholesale funding. The former funding source is typically
used to finance local lending, while the latter often funds interna-
tional lending (McGuire and von Peter 2016). Thus, the shift in
banks’ funding structure triggered by a tightening of local-currency
reserve requirements may ultimately result in a rebalancing away
from domestic and toward international lending.

The subsample estimates reveal that the above result is mostly
driven by international lending from AE banks to AE borrowers
(table 4, panel B, column 2). This is not surprising. AE banks which
have just shifted their funding mix in response to a tightening of
home reserve requirements would be more likely to reallocate their
lending to other AEs rather than to EMEs, since (foreign) AE bor-
rowers would tend to have more similar characteristics to AE banks’
domestic borrowers.

Furthermore, we find evidence that banks’ business models affect
the international transmission of changes in home-country local-
currency reserve requirements (table 4, panel B). The estimated
coefficients on the interaction terms between the capital ratio and
the local-currency reserve requirements are positive and strongly sta-
tistically significant (table 4, column 1). This implies that banking
systems that are better capitalized tend to respond to a tightening
of local-currency reserve requirements in their home country with
a greater expansion in their international claims than thinly cap-
italized banking systems. A possible explanation for this result is
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related to the fact that, all else equal, domestic assets are likely to
carry lower risk weights than foreign assets, especially if the latter
are vis-à-vis borrowers in EMEs. Indeed, our regional results reveal
that the relationship estimated above is strongest in the case of inter-
national claims on EME borrowers (table 4, column 3). Furthermore,
although the estimated interaction coefficient for international
claims on AE borrowers (table 4, column 2) is also statistically
significant—albeit less so than its counterpart for EME borrowers—
the respective coefficient for the intra-EU subsample (table 4, col-
umn 4) is insignificant. This combination of results could be a
manifestation of the fact that the risk-weight differential between
domestic and foreign assets tends to be smaller for intra-EU (lender-
borrower) pairs than for other AE-to-AE (lender-borrower) pairs.

Our results also suggest that banking systems which are more
reliant on core deposits tend to increase their lending by less in
response to a tightening of home-country reserve requirements (table
4, column 1). As discussed in the previous subsection, banking sys-
tems with higher shares of core deposits tend to be locally oriented
and focus on the traditional business model of collecting deposits
and making mortgage loans. The ability of such banking systems to
expand internationally in response to a tightening of (home-country)
local-currency reserve requirements would normally be limited by a
lack of expertise and sophistication. This potential explanation is
supported by the results from our regional estimates, which reveal
that the statistical significance of the estimated coefficients is highest
for the subsample of EME borrowers (table 4, column 3). Intuitively,
banks with more traditional business models would be less likely to
venture into lending to EMEs as a response to a tightening of local
reserve requirements due to the greater credit risk and the higher
monitoring costs associated with such lending.

4.3 Robustness Checks

In addition to our benchmark regressions, we estimate weighted
regressions in which we give larger bilateral positions more weight
in the estimation (in proportion to the lagged level of the dependent
variable). The weighted regression forces the estimation to align with
the response of the larger banking systems that account for the bulk
of global bank credit (Amiti, McGuire, and Weinstein 2016), and
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thereby serves as a robustness check for our benchmark results.13

The main results from the weighted regressions are very close to
their counterparts from the benchmark regressions discussed in the
previous two subsections.

In our benchmark specifications, we evaluate the impact of each
prudential policy measure on international bank lending without
controlling for other types of prudential policy actions. For exam-
ple, when examining the impact of changes in LTV caps, we do not
control for changes in local-currency reserve requirements and vice
versa. In order to test the robustness of our results, we reestimate
our benchmark specifications (equations (1) and (2)), while simulta-
neously including the two most relevant prudential policy variables
(LTV caps and local-currency reserve requirements). The estimates
of the main coefficients from the simultaneous regressions are similar
to those obtained in the benchmark regressions, indicating that our
results are robust along that dimension as well.14

5. Concluding Remarks

In this paper, we provide a global perspective on the interna-
tional effects of prudential and, in particular, macroprudential policy
measures—one that complements the bank-level analyses in the vari-
ous jurisdiction-specific IBRN companion papers. We investigate the
effects of prudential actions on international banking activity in a
global specification using the BIS international banking statistics,
which lack the bank-level detail available to individual jurisdictions,
but which offer an additional dimension by combining data from
many reporting countries. Our benchmark specification amounts to
a bilateral panel regression in which prudential actions in home and
destination countries enter jointly. In this setting, the international
transmission can be estimated separately from the local effects of a
given change in prudential policy.

13For example, a 2 percent growth in claims in a large bilateral link (e.g.,
U.K. banks’ claims on the United States) contributes far more to the aggregate
growth in claims worldwide than a 90 percent growth in numerous small bilateral
positions (e.g., Austrian banks’ claims on Chile).

14Space constraints prevent us from publishing the tables associated with the
above robustness checks. All sets of results are available upon request.
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Our results from a panel of sixteen banking systems and fifty-
three counterparty countries suggest that changes to macropruden-
tial policy via loan-to-value limits and local-currency reserve require-
ments are the measures from the IBRN database that are most likely
to have a significant impact on banks’ international lending.

Specifically, tighter loan-to-value limits in the destination coun-
try have a positive impact on international claims extended to that
country. Banks’ international claims also respond to LTV changes
in their home country, with balance sheet characteristics affecting
the strength of the international transmission. In particular, better-
capitalized banking systems and those with more liquid assets and
less core deposit funding tend to increase their international claims
by more in the face of tighter LTV requirements in their home
country.

A tightening of local-currency reserve requirements in either the
home or the destination country is also associated with an increase
in international bank lending. The latter effect is stronger for bank-
ing systems that are better capitalized and those that are less reliant
on deposit funding.

Overall, the results suggest that the tightening of macropruden-
tial policy measures, often intended to constrain domestic credit,
can give rise to potentially sizable expansionary international
spillovers.

Appendix 1. Data Description and Definitions

Selection of Banking Systems

The BIS consolidated banking statistics contain data covering the
foreign positions of banks from (headquartered in) more than thirty
home reporting countries. Some banking systems were excluded
because (i) there were large jumps due to breaks in series for which
no pre-break data are available; (ii) the underlying breakdowns by
claim type (local vs. international) or by sector (bank, non-bank
financial, and official sector) were incomplete or missing; or (iii) con-
solidated foreign claims outstanding were always less than $100 bil-
lion. The sample of sixteen national banking systems used in this
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paper (see appendix 3) account for almost 90 percent of the reported
global total at end-2014.

Selection of Bilateral Nationality-Destination Pairs

International claims are highly concentrated between major pairs of
bank nationalities and counterparty countries, leaving many other
bilateral pairs with small reported positions. To ensure that growth
rates (our dependent variables) are economically meaningful, we
restrict the sample of nationality-destination pairs to those that
exceed $1 billion. Individual international loans tend to be large,
often exceeding $100 million on any one counterparty. As a result,
a single claim on a counterparty located in a country attracting a
small stock of claims otherwise can induce excessive swings in the
growth rates.

Adjustments for Exchange Rate Movements

International claims on a particular counterparty country tend to
be denominated in a mixture of currencies. Changes in the relative
value of these currencies induce changes in the outstanding stock of
claims when expressed in any single currency, here in U.S. dollars.
Our interest in this paper is to understand how changes in policy
measures affect the growth in credit, net of any valuation changes
induced by exchange rate movements.

To adjust the quarterly growth rate of international claims, we
use the BIS locational banking statistics (LBS) to derive estimates
of the currency composition of the bilateral positions. We first split
international claims into cross-border claims in all currencies (XBC)
and local claims in foreign currencies (LCFC) (i.e., INTL = XBC +
LCFC). For LCFC, a partial currency breakdown (USD, EUR, JPY,
other) is available in the BIS LBS by nationality, at least for the
key banking systems’ bilateral claims on countries that themselves
report in the LBS.

For these and any other banking systems’ LCFC on countries
that do not report in the LBS, and for all banking systems’ XBC on
all countries, we base estimates of the currency shares (USD, EUR,
JPY, CHF, GBP, other) on the LBS by residency. Here, we assume
that the currency distribution of international claims on a particular
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Table 5. Construction of Variables Used in
the Empirical Analysis

Variable Name Description Data Source

Dependent Variables

International Claimsa Cross-Border Claims + Local
Claims in Foreign Currencies
(Growth Rate)

BIS International
Banking Statisticsb

Local Claims in
Local Currencya

Claims Booked by Banks’
Affiliates in the Destination
Country and Denominated in
that Country’s Local
Currency (Growth Rate)

BIS International
Banking Statisticsb

Independent Variables

Illiquid Assets Ratio (Loans and Advances to
Banks + Loans and Advances
to Non-banks, including
Received Bills)/Assets (in %)

Bankscopec

Log Assets Log (Balance Sheet Total) Bankscopec

Core Deposits Ratio Savings Deposits/Assets
(in %)

Bankscopec

Capital Ratio Tier 1 Capital Ratio/Total
Assets

Bankscopec

Net Intragroup
Funding/Liabilities

(Liabilities Minus Claims of the
Parent Bank vis-à-vis
Foreign Affiliates/Total
Liabilities (in %)

BIS Locational
Banking Statistics,b

Bankscopec

International Activity Ratio of Foreign Claims to
Total Assets (in %)

BIS Consolidated
Banking Statistics,b

Bankscopec

aClaims include both reporting banks’ loans and holdings of debt securities.
bCertain portions of the data are publicly available; others are marked as confidential by
the respective reporting national authorities. The publicly available parts of the data can
be accessed at http://www.bis.org/statistics/consstats.htm?m=6%7C31%7C70.
cCommercial data set.

counterparty country is identical across banking systems—that is,
that the currency shares of U.S. banks’ cross-border claims on Hun-
gary are assumed to be the same as the shares of German, Swiss, and
other banks’ claims on Hungary. For those counterparty countries
that themselves report the LBS to the BIS, we make an additional
correction to exclude interoffice positions from each currency total.
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With the currency shares for the two components—LCFC and
XBC—in hand, we are able to estimate the overall currency shares
for each consolidated banking system’s total international claims on
each counterparty country. The second step in our adjustment is to
feed these series, along with exchange rates, into a calculation of the
quarterly growth rate in international claims that excludes the effect
of exchange rate movements in the key currencies.

Appendix 2. Derivation of the Global Specification

This appendix derives a global specification, appropriate for the
structure of the BIS CBS, building on Buch and Goldberg’s (2017)
regression devised for individual IBRN country teams. We show
that this extension gives rise to a single bilateral panel regression
in which prudential actions in both home and destination coun-
tries enter jointly, regardless of whether we start from the inward
or outward specification.

Consider inward transmission with respect to the domestic mar-
ket of a given country. Throughout, we use i to denote a bank’s
home country (i.e., nationality) and j for the destination country
(i.e., counterparty). In Buch and Goldberg (2017), the destination
index is omitted since the regression relates to a single destination
market j. Reproducing the baseline inward specification with lags
and interaction terms omitted for simplicity,

ΔYb,t = α0 + α1HomePi,t + α4Xb,t−1 + α5Zi,t + fb + ft + εb,t, (3)

where ΔYb,t is the log change in lending of bank b from country i to
the domestic market, Xb,t−1 is a vector of control variables of foreign
bank balance sheets, and Zi,t represents the cycle variables for coun-
try i. Specifically, individual banks b from different foreign countries
i operate in a given domestic market. Credit thus flows via foreign
banks to the domestic market, possibly affected by prudential poli-
cies in their respective home countries, captured by HomeP i,t. The
fixed effect ft controls for any concurrent prudential action in the
domestic market. The term inward transmission thus consistently
refers to the direction of credit flows, as well as to the effects of
policy abroad, imported to the domestic market.



30 International Journal of Central Banking March 2017

The global version is a straightforward extension, based on the
fact that the BIS CBS contain not one, but many, domestic markets:
there are now multiple destinations j,15

ΔYi,j,t = α0 + α1HomePi,t + α4Xi,t−1 + α5Zi,t + fi + ft

+ β1DestPj,t + fj + α6Zj,t + εi,j,t. (3′)

The estimate of α1 measures inward transmission, while β1DestPj,t

measures the effect of concurrent prudential actions in the various
destination markets j.

Extending the IBRN equation for outward transmission demon-
strates the virtue of the symmetry afforded by our global setting.
The outward specification bank level starts with

ΔYb,j,t =α0 +α1DestPj,t +α4Xb,t−1 +α5Zj,t + fj + ft + fb + εb,j,t.
(4)

In that setting, the banks observed in a given country lend to various
foreign destinations j, through cross-border claims and local claims
booked abroad. These banks are all from the same home country i
(not indexed), with any prudential action at home subsumed in ft.
A limitation of that setting is that outward transmission refers to
the flow of credit, not to the transmission of prudential actions to
foreign markets.16

Expanding the baseline to a global specification leads to a more
natural measure of outward transmission, since the equation will
contain prudential actions in various home countries too. Expanding

15All banks b headquartered in the same country i are combined, so the bank-
specific index b is replaced by the home-country index i, where bank-specific
features Xb are replaced by aggregate characteristics of banking system i. Vari-
ables distinguishing the different destinations j now enter symmetrically with
those for different home countries i.

16Prudential actions at home most likely affect all home banks. It thus takes
meaningful variation in actions taken abroad (in destinations j) to identify any
effect of such actions. Hence outward transmission no longer refers to the direction
of regulatory transmission as before (as equation (4) associates prudential action
with destination countries). Instead, “outward” refers to the flow of lending,
which runs “outward” from the home country to destinations j.
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equation (2) for multiple home countries i allows to see the variation
in prudential action across home countries, HomePi,t,

ΔYi,j,t = α0 + α1DestPj,t + α4Xi,t−1 + α5Zj,t + fj + ft + fi

+ β1HomePi,t + α6Zi,t + εi,j,t. (4′)

Importantly, outward transmission of prudential actions from home
to destination countries is measured by β1, analogous to the way
that α1 captured inward transmission from abroad in (3′). Indeed,
the global specifications (3′) and (4′) are symmetric, up to the coef-
ficient labels. The directions of credit flows and policy transmission
are now aligned. This symmetry is natural, since one bank’s home
is another’s destination market.

It follows that the global specification provides a single baseline
for both inward and outward transmission which, including two lags
in vector form (bold), reads

ΔYi,j,t = α0 + γ′HomeP i,t + α′DestPj,t + α4Xi,t−1 + α5Zi,t

+ α6Zj,t + fi + fj + ft + εi,j,t. (5)

This is equation (1) in the main text. The coefficients on HomePi,t

and its lags measure the international transmission of policy, whereas
those on DestPj,t capture the local effect of prudential policy
changes.

Appendix 3. Sets of Home and Destination Countries

Home Countries (Bank Nationalities)

• All (N = 16):
Australia, Austria, Belgium, Canada, Denmark, France, Ger-
many, India, Italy, Japan, Netherlands, Portugal, Spain, Swe-
den, United Kingdom, United States.

• Advanced (N = 15):
Australia, Austria, Belgium, Canada, Denmark, France, Ger-
many, Italy, Japan, Netherlands, Portugal, Spain, Sweden,
United Kingdom, United States.

• EU Member Countries (N = 11):
Austria, Belgium, Denmark, France, Germany, Italy, Nether-
lands, Portugal, Spain, Sweden, United Kingdom.
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Destination Countries

• All (D = 53):
Argentina, Australia, Austria, Belgium, Brazil, Bulgaria,
Canada, Chile, China, Croatia, Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hong Kong, Hun-
gary, Iceland, India, Indonesia, Ireland, Israel, Italy, Japan,
Korea, Latvia, Lithuania, Luxembourg, Malta, Malaysia,
Mexico, Netherlands, New Zealand, Norway, Peru, Poland,
Portugal, Romania, Russia, Singapore, Slovakia, Slovenia,
South Africa, Spain, Sweden, Switzerland, Thailand, Turkey,
Ukraine, United Kingdom, United States.

• Advanced (D = 28):
Australia, Austria, Belgium, Canada, Denmark, Estonia, Fin-
land, France, Germany, Greece, Ireland, Italy, Japan, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, New Zealand,
Norway, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzer-
land, United Kingdom, United States.

• Emerging (D = 25):
Argentina, Brazil, Bulgaria, Chile, China, Croatia, Czech
Republic, Hong Kong, Hungary, Iceland, India, Indonesia,
Israel, Korea, Malaysia, Mexico, Peru, Poland, Romania, Rus-
sia, Singapore, South Africa, Thailand, Turkey, Ukraine.

• EU Member Countries (D = 27):
Austria, Belgium, Bulgaria, Croatia, Czech Republic, Den-
mark, Estonia, Finland, France, Germany, Greece, Hungary,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Nether-
lands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, United Kingdom.
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