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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
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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 [l

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

!To 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:

o AYj 4, the change in the logarithm of loans extended by bank
b during quarter t in destination country j
o AYHH the change in the logarithm of loans extended by

bt
bank b to households (HHs) during quarter ¢ in destination
country j
° AYb{%C, the change in the logarithm of loans extended by

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

° A}@fﬁ, the change in the logarithm of loans extended by the
parent bank b and its branches abroad during quarter ¢ in
destination country j

° AY,;?f{t, the change in the logarithm of loans extended by the
subsidiaries of bank b during quarter ¢ 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:

e The ratio of illiquid assets to total assets (IlliquidAsset
Ratiop—1)

e The ratio of deposits placed by households (HHs) and
non-financial corporations (NFCs) to total liabilities (Core
Depositsp 1)

e The banking organization’s ratio of capital to total assets
(Capital Ratioy 1—1)

e The log of real total assets (LogReal Assetsy 1)

e The ratio of foreign assets plus foreign liabilities relative to
total assets plus total liabilities (International Ratiop ;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.
Ttalian 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 ¢ 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



Vol. 13 No. S1 Lessons from Italy 229

Figure 1. Loan Shares by Destination Country
in the World
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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

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 (DestP; ;). 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 (ExzpP, ;). This is derived for each bank b and
destination country j through a weighted mean of the prudential
regulation indexes P; ; in all the countries other than the home and
destination ones. The weights ¢ ; + at time ¢ are the shares ey ;  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

ExpPy ;i = Z Pit- vt
£

t—1
Zs:t—4 ebaivs

t—1
Ei;éj D s—t—4Ebis

where exposures ey, ; 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.

Pb,it—1 =

9

3. Empirical Method and Regression Results

3.1 Baseline Analysis of the OQutward 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

Unweighted average index Italian banks' exposure-weighted index
< <
—— Change
Cumulative change
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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.

Ava’jJ = ag + (041 * DestPj’t + Qg * DeStPth_l + a3 * DestPj’t_g)
toag*x Xpr—1+as* Zje+ fj+ fr + fo + €vjt, (1)

where AY} ;; is the log change in lending of bank b toward coun-
try j at time ¢, X3 ;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 Z;; 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 DestP;,
the prudential policy measures adopted in country j to which the
loan is directed. f;, f, and f; 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 (g +as2+as) over the three periodsE 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 Ezposure

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

AYy i+ = oo+ (a1 * DestPj .+ ag * DestPj 1 + az * DestPj ;o)
+oy*x Xpp1+as*Zjy
+ (B1 * ExpPj i + B2 x ExpPj i1 + B3 * ExpPj )
+ i+ e+ fotent (2)

where ExpP;; is the measure of exposure-weighted prudential pol-
icy of bank b toward all the countries it lends to except country j, at
time ¢. Estimates of this specification are shown in table 5, where we
report the cumulative effects for oy + g+ a3 and Gy + G2+ G3. 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 DestP;
of equation (1) is a matriz 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 AY&% and
subsidiaries’ lending AYlffﬁ; 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 AY;
and AY}){%; 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.



244 International Journal of Central Banking March 2017

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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