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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
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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)



346 International Journal of Central Banking March 2017

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.



350 International Journal of Central Banking March 2017

T
ab

le
2.

S
u
m

m
ar

y
S
ta

ti
st

ic
s

on
C

h
an

ge
s

in
P

ru
d
en

ti
al

In
st

ru
m

en
ts

In
w

ar
d
:
S
p
ec

ifi
ca

ti
o
n

A

E
x
p
o
su

re
-

W
ei

g
h
te

d
B

as
e

D
at

a
(B

ef
o
re

A
g
g
re

g
at

in
g

to
E
x
p
o
su

re
-W

ei
g
h
te

d
M

ea
su

re
s)

O
b
se

rv
at

io
n
s

N
o
.
o
f

N
o
.
o
f

N
o
.
o
f

C
o
u
n
tr

y
-

C
o
u
n
tr

y
-

N
o
.
o
f

C
o
u
n
tr

y
-

T
im

e
T

im
e

B
an

k
-

P
ro

p
o
rt

io
n

P
ro

p
o
rt

io
n

T
im

e
C

h
an

g
es

C
h
an

g
es

T
im

e
B

as
e-

M
P

P
E
x
p
P

t

In
st

ru
m

en
t

C
h
an

g
es

(T
ig

h
te

n
in

g
)

(L
o
o
se

n
in

g
)

C
h
an

g
es

N
o
n
-z

er
o

N
o
n
-z

er
o

P
ru

de
nt

ia
l
In

de
x

10
7

80
27

20
9

0.
01

4
0.

17
5

G
en

er
al

C
ap

it
al

R
eq

ui
re

m
en

ts
30

30
0

55
0.

00
3

0.
03

5
Se

ct
or

-S
p
ec

ifi
c

C
ap

it
al

B
uff

er
17

15
2

36
0.

00
2

0.
05

2
Se

ct
or

-S
p
ec

ifi
c

C
ap

it
al

B
uff

er
(R

ea
l
E

st
at

e)
10

10
0

19
0.

00
1

0.
03

1

Se
ct

or
-S

p
ec

ifi
c

C
ap

it
al

B
uff

er
(C

on
su

m
pt

io
n)

6
5

1
15

0.
00

1
0.

01
9

Se
ct

or
-S

p
ec

ifi
c

C
ap

it
al

B
uff

er
(O

th
er

)
4

3
1

9
0.

00
1

0.
01

2

L
oa

n-
to

-V
al

ue
R

at
io

L
im

it
s

18
11

7
36

0.
00

2
0.

04
9

R
es

er
ve

R
eq

ui
re

m
en

ts
:
Fo

re
ig

n
19

10
9

31
0.

00
2

0.
03

6
R

es
er

ve
R

eq
ui

re
m

en
ts

:
L
oc

al
32

13
19

60
0.

00
4

0.
07

0
In

te
rb

an
k

E
xp

os
ur

e
L
im

it
11

11
0

16
0.

00
1

0.
01

4
C

on
ce

nt
ra

ti
on

R
at

io
s

8
7

1
17

0.
00

1
0.

02
3

(c
on

ti
nu

ed
)



Vol. 13 No. S1 Lessons from Portugal 351
T
ab

le
2.

(C
on

ti
n
u
ed

)

In
w

ar
d
:
S
p
ec

ifi
ca

ti
o
n

B

N
o
.
o
f

N
o
.
o
f

N
o
.
o
f

C
o
u
n
tr

y
-

C
o
u
n
tr

y
-

N
o
.
o
f

C
o
u
n
tr

y
-

T
im

e
T

im
e

B
an

k
-

P
ro

p
o
rt

io
n

T
im

e
C

h
an

g
es

C
h
an

g
es

T
im

e
H

o
m

eP
t

In
st

ru
m

en
t

C
h
an

g
es

(T
ig

h
te

n
in

g
)

(L
o
o
se

n
in

g
)

C
h
an

g
es

N
o
n
-z

er
o

P
ru

de
nt

ia
l
In

de
x

41
30

11
13

6
0.

14
2

G
en

er
al

C
ap

it
al

R
eq

ui
re

m
en

ts
15

15
0

48
0.

05
0

Se
ct

or
-S

p
ec

ifi
c

C
ap

it
al

B
uff

er
10

8
2

21
0.

02
2

Se
ct

or
-S

p
ec

ifi
c

C
ap

it
al

B
uff

er
(R

ea
l
E

st
at

e)
5

5
0

16
0.

01
7

Se
ct

or
-S

p
ec

ifi
c

C
ap

it
al

B
uff

er
(C

on
su

m
pt

io
n)

3
2

1
3

0.
00

3

Se
ct

or
-S

p
ec

ifi
c

C
ap

it
al

B
uff

er
(O

th
er

)
2

1
1

2
0.

00
2

L
oa

n-
to

-V
al

ue
R

at
io

L
im

it
s

3
0

3
23

0.
02

4
R

es
er

ve
R

eq
ui

re
m

en
ts

:
Fo

re
ig

n
4

2
2

4
0.

00
4

R
es

er
ve

R
eq

ui
re

m
en

ts
:
L
oc

al
14

5
9

29
0.

03
0

In
te

rb
an

k
E

xp
os

ur
e

L
im

it
6

6
0

12
0.

01
3

C
on

ce
nt

ra
ti
on

R
at

io
3

3
0

19
0.

02
0

N
o
te

s:
T

h
is

ta
b
le

sh
ow

s
su

m
m

ar
y

st
at

is
ti

cs
on

th
e

ch
an

ge
s

in
th

e
re

gu
la

ti
on

on
p
ru

d
en

ti
al

in
st

ru
m

en
ts

u
se

d
in

ou
r

sa
m

p
le

.
In

th
e

p
an

el
fo

r
sp

ec
ifi

ca
ti

on
A

,
th

e
d
at

a
re

fe
r

to
ch

an
ge

s
in

re
gu

la
ti

on
in

th
e

co
u
nt

ri
es

w
h
er

e
th

e
b
ra

n
ch

es
an

d
su

b
si

d
ia

ri
es

of
th

e
P
or

tu
gu

es
e

b
an

ks
ar

e
lo

ca
te

d
ov

er
th

e
p
er

io
d

20
05

:Q
4–

20
14

:Q
4.

In
th

e
p
an

el
fo

r
sp

ec
ifi

ca
ti

on
B

,
th

e
d
at

a
re

fe
r

to
ch

an
ge

s
in

re
gu

la
ti

on
in

th
e

h
om

e
co

u
nt

ri
es

of
th

e
fo

re
ig

n
b
an

ks
op

er
at

in
g

in
P
or

tu
ga

l
ov

er
th

e
p
er

io
d

20
05

:Q
4–

20
14

:Q
4.

D
at

a
on

th
e

in
st

ru
m

en
ts

co
m

e
fr

om
th

e
IB

R
N

P
ru

d
en

ti
al

In
st

ru
-

m
en

ts
D

at
ab

as
e

d
es

cr
ib

ed
in

C
er

u
tt

i
et

al
.
(2

01
7)

an
d

ar
e

on
th

e
qu

ar
te

r
le

ve
l.

T
h
e

nu
m

b
er

of
ch

an
ge

s
in

p
ru

d
en

ti
al

in
st

ru
m

en
ts

is
re

p
or

te
d

on
se

ve
ra

l
d
im

en
si

on
s,

i.
e.

,
on

th
e

co
u
nt

ry
-t

im
e

le
ve

l
an

d
on

th
e

b
an

k-
ti

m
e

le
ve

l.
T

h
e

ta
b
le

al
so

sh
ow

s
th

e
sh

ar
e

of
p
ru

d
en

ti
al

ch
an

ge
s

to
to

ta
l
ob

se
rv

at
io

n
s

(i
.e

.,
th

e
sh

ar
e

of
n
on

-z
er

o
ob

se
rv

at
io

n
s)

.
In

th
e

to
p

p
an

el
,
th

e
co

lu
m

n
“E

xp
os

u
re

-W
ei

gh
te

d
O

b
se

rv
at

io
n
s”

is
b
as

ed
on

th
e

u
n
d
er

ly
in

g
d
at

a
on

p
ru

d
en

ti
al

ch
an

ge
s

in
fo

re
ig

n
co

u
nt

ri
es

(c
ol

u
m

n
s

u
n
d
er

th
e

“B
as

e
D

at
a”

h
ea

d
in

g)
.

T
h
e

re
p
or

te
d

d
at

a
ar

e
b
as

ed
on

th
e

re
gr

es
si

on
sa

m
p
le

.



352 International Journal of Central Banking March 2017

(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.
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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
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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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