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Abstract

How do internationally operating firms respond to national macroprudential policies
affecting their banks? To answer this question, we analyze changes in credit obtained by
German multinational corporations (MNCs) from banks, nonbanks, and internal capital
markets in response to changes in countercyclical capital buffers (CCyBs) abroad, and
the implications for their banks’ loan portfolio risk. We find that banks lend less to
affected firms and relatively decrease their loan portfolio probability of default (PD) in
affected countries. Credit to affected firms from nonbanks, which are not subject to
CCyBs, remains unchanged. Concurrently, we find that unaffected parent firms fully
substitute for the decrease in bank lending to affected subsidiaries. The parents finance
this substitution with domestic bank and nonbank credit. This new lending relatively
increases their banks’ loan portfolio PD and constitutes an unintended policy spillover.
Overall, CCyBs imply a relative decrease of banks’ cross-border lending to affected
countries and in PD, but at the same time may relatively increase bank risk through
funding substitution within MNCs. (165 words)
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1 Introduction

How effective is national macroprudential policy in a globalized world? The
countercyclical capital buffer (CCyB) was introduced by many countries after the global
financial crisis with the intention of reducing procyclicality of bank lending and
increasing bank resilience. It should contain excessive credit growth during credit cycle
upswings and support credit growth during downturns. Regulators included the feature of
automatic reciprocity to account for potential regulatory arbitrage through the cross-
border lending of banks. It requires foreign banks to reciprocate the capital requirement
of domestic banks for their lending to the jurisdiction where the CCyB is in place.
Accordingly, independent of lender location the same CCyB applies to all bank credit in
this jurisdiction.

An important aspect, still entirely missing in the literature, is the overall financing
response of multinational corporations (MNCs). These MNCs have the possibility to
circumvent unfavorable financing conditions in some jurisdictions by borrowing in other
jurisdictions and by using internal capital markets. Unaffected parts of the MNC might
simply borrow domestically and lend to the subsidiaries affected by a CCyB. While this
would be in line with the intentions of the domestic regulator of the CCyB to reduce
domestic bank risk, financial stability in other countries might be affected. In this study,
we investigate whether and how national CCyBs may leak through MNC responses.

To make empirical headway, we turn to a rich quasi-experimental setting. We
analyze the responses of MNCs to the many changes that took place in the CCyBs
imposed abroad on one or many of its relationship banks. While bank versus nonbank
corporate borrowing subject to bank capital requirement shocks has been analyzed in a
domestic setting (e.g., Irani, lyer, Meisenzahl and Peydré (2021); Bednarek, Briukhova,

Ongena and von Westernhagen (2023)),* and cross-border monetary and macroprudential

' Jiménez, Ongena, Peydro and Saurina (2017) study the impact of the introduction and subsequent
modifications of a related macroprudential policy, i.e., dynamic provisioning in Spain, while Auer,
Matyunina and Ongena (2022) study the compositional changes in the supply of credit by Swiss banks,
following the activation in 2013 of the CCyB in Switzerland which targeted banks’ exposure to residential
mortgages (see also Basten (2020) and Behncke (2023)). Aiyar, Calomiris and Wieladek (2014),
Imbierowicz, Kragh and Rangvid (2018), Gropp, Mosk, Ongena and Wix (2019), and Favara, Ivanov and
Rezende (2021) for example study how an increase in banks’ capital requirements reduces banks’ lending,
and Gropp, Mosk, Ongena, Simac and Wix (2023) how it may affect bank capital ratio adjustments.



policy spillovers have been documented for many countries (e.g., Baskaya, di Giovanni,
Kalemli-Ozcan, Peydro and Ulu (2017); Buch and Goldberg (2017)),2 entirely missing
from the literature so far has been an investigation of the overall financing response of
MNC:s to shocks affecting (their) banks abroad, in their borrowing from banks, nonbanks,
and from internal capital markets, as well as the response in terms of the MNCs’
refinancing itself.

We investigate the introduction (and adjustment) of the CCyBs as a recurring
salient shock affecting banks. Norway was the first country to implement the CCyB in
2015. Thereafter, several countries followed and out of the 30 countries where the
borrowing firms in our data set are located, one-third had a positive CCyB at the end of
our observation period. Important for our study is the automatic reciprocity of the CCyB.
As mentioned earlier, this rule is to avoid regulatory arbitrage and international risk
spillovers through the circumvention of capital requirements, for instance by cross-border
lending of banks.

For our analysis, we turn to a unique combination of data sets that cover credit
received as well as all foreign direct investment by German MNCs from a sample period
starting after the global financial crisis in 2013 and ending in 2019 just prior to the
COVID-19 pandemic. We use credit register data containing quarterly information on
German banks’ and nonbanks’ credit to individual corporate borrowers. We augment the
credit register data with information on borrowing firms. The latter include detailed
information on ownership, various balance sheet and income statement items, and, most
importantly, the funding structure of firms, including internal debt. These detailed data
are available for all subsidiaries of MNCs, which are the main focus of our analysis. We
incorporate those firms where the main investor is located in Germany (parent) and
invests into firms outside Germany (subsidiaries). These data allow us to explore both
how bank and non-bank lending changes in response to a (higher) CCyB and the resulting
dynamics of internal capital markets within an MNC.

2 Relatedly is an emerging literature on international “regulatory arbitrage” that involves credit flows
between countries (e.g., Houston, Lin and Ma (2012); Benincasa, Kabas and Ongena (2021); Laeven and
Popov (2021); Burietz, Ongena and Picault (2023)), cross-border lending and the affiliate presence of US
banks abroad (Temesvary (2018)), and risk-taking by banks across locales in Central and Eastern Europe
(Ongena, Popov and Udell (2013)), or the UK and Ireland (McCann and O’Toole (2019)).



In the first part of our paper, we investigate the effect of a CCyB on bank and
nonbank credit volume and borrower probability of default (PD). The introduction and
increase of a CCyB implies higher costs for banks and accordingly potentially higher loan
interest rates.® In a first step, we aggregate our data to the bank-country-time level to
observe the impact of a higher CCyB on bank credit volume at the country level. The
results show that a higher CCyB implies a decrease in bank lending. In a second step, we
analyze data at the bank-firm-time level to be able to better account for firm heterogeneity
and compare affected to unaffected subsidiaries only. Also in this case, our results show
that a higher CCyB causes firms to reduce their bank borrowings as, ceteris paribus, a
higher capital requirement likely worsens the terms and conditions under which banks
offer loans. To provide further confidence in our identification approach and fully carve
out the substitution of bank borrowing of subsidiaries with other sources of funding, we
also look at borrowings from nonbanks. Nonbanks are not subject to a CCyB implying
that changes in the CCyB should have no dampening effect on firms’ nonbank
borrowings. Our results support this hypothesis for the firms in our study.*

We repeat this two-step approach to also investigate banks’ portfolio PD. A higher
CCyB implies that banks have an incentive to decrease risk-weighted assets (see, e.g.,
Imbierowicz, Kragh and Rangvid (2018) and Gropp, Mosk, Ongena and Wix (2019) on
the impact of changes in bank-specific capital requirements). This implies that in addition
to the decrease in bank credit volume we would might expect a decrease in bank loan
portfolio risk. Our results support this conjecture. Aggregating data in a first step again
to the bank-country-time level, we observe that banks reduce the loan portfolio PD in
countries with a higher CCyB. In a second step, we use data at the bank-firm-time level

and investigate PD differences within a bank-MNC relationship. That is, we use all firms

* None of the banks in our sample is capital constrained as the increase in the bank specific capital
requirement resulting from the foreign CCyBs would have been significantly lower than their available
excess capital. Therefore, the CCyBs do not restrict banks’ capacity to extend credit but might have an
impact on credit conditions. Higher capital requirements tend to increase banks’ refinancing costs as for
them capital is more expensive than debt due, for instance, the favourable tax treatment of debt or
underpriced deposit insurance (see for example Miles, Yang and Marcheggiano (2013)). If banks’ higher
refinancing costs are passed on to borrowers in form of higher lending rates borrowers have an incentive to
adjust their funding structure.

“In our study, we only include firms which are part of an MNC and accordingly have access to internal
capital markets. We acknowledge that results might be different for stand-alone firms. However, as these
are in general smaller this usually also implies that they are less likely to borrow from nonbanks.



within an MNC with the same lender and compare the effect of a higher CCyB on their
PD. The results show that average borrower PD decreases in affected countries relative
to the borrower PD in unaffected countries. Importantly, as is the problem for the
difference-in-differences approach in general, we cannot speak to the aggregate effect.
However, to better understand the aggregate implications of our findings, we perform
another test and compare the relative change in PD between affected and unaffected
borrowers only within subsidiaries and only within parents. We observe that the
decreasing effect of borrower PD in affected countries relative to the borrower PD in
unaffected countries derives by roughly one-third from a decrease in PD for affected
subsidiaries but by about two-thirds from an increase in PD for parents with affected
subsidiaries. Note that the latter are included in the control group in our previous general
difference-in-differences approach. This result provides a first indication that a change in
CCyB might have effects beyond the country in which it is implemented. We dig deeper
into the implications of this result in the second part of our paper. Overall, the first part
of our paper shows that a higher CCyB implies a decrease in bank lending and bank loan
portfolio PD while nonbank lending remains unchanged.

In the second part of our paper, we look deeper into the international structures of
MNCs. As mentioned earlier, MNCs have the possibility to circumvent unfavorable
financing conditions by shifting bank borrowing to unaffected firms in the MNC and
using internal capital markets. We first look at the borrowings of subsidiaries from their
parent company. Importantly, the parent companies in our study are not subject to a CCyB
as all are located in Germany that has not implemented a positive CCyB during our
sample period. Our results show that a higher CCyB in a country where a subsidiary is
located implies more internal debt from the parent company of affected subsidiaries. An
increase in the CCyB of 1 percentage point (pp) is related to an increase of 1 pp of the
ratio of internal debt from the parent to total assets and of 2 pp of the ratio of internal debt
from the parent to total liabilities. This is large as it implies an increase of roughly one-
third of parental debt.



In the following, we ask whether the increase in internal funding from the parent

fully substitutes for the decrease in bank credit to the subsidiary.5 For this purpose, we
investigate the impact of the CCyBs on the total liabilities of subsidiaries. We observe
that the funding through internal capital markets compensates the decrease in bank
borrowing in response to the CCyBs.

We next investigate the parent companies in more detail to better assess the
indirect effects of a change in the CCyB in certain countries. We are interested in the
refinancing of parents when providing more loans to affected subsidiaries. As before, we
analyze both bank and nonbank lending. Our results show that parent companies refinance

the increase in internal lending to affected firms not only with bank but also with

additional nonbank credit.® This suggests that the decrease in bank borrowing by affected
firms is substituted through external borrowings of their parent companies. Our results
indicate that a parent with a subsidiary located in a country with a positive CCyB obtains
5% more bank and 13% more nonbank credit.

In the last part of this analysis, we also examine whether the scope of this
redistribution depends on the riskiness of the parent. Our earlier results have shown that
on average the PD of parents with affected subsidiaries increases relative to other parent
companies. We are interested in whether banks in general shift risks to parent companies.
Our results show that this is not the case. Distinguishing by borrower risk shows that
riskier parent companies receive smaller loan amounts from both banks and nonbanks.
However, looking at the distribution of PDs of parents we observe that almost all parent
companies increase their bank as well as their nonbank credit at least to some extent.
Accordingly, while risk shifting of banks appears to be limited, it cannot be fully ruled
out, also being reflected in our earlier results on the average increase in PD of parents
with affected relative to unaffected subsidiaries. These results suggests that the
substitution of affected subsidiaries’ bank borrowings with funding from the parent is

heterogeneous and depends on the riskiness of their parent companies. As another

® We also investigate whether affected subsidiaries borrow internally from other, unaffected, subsidiaries
but do not find this confirmed. The results are shown in Appendix A-3, In further tests, unreported for
brevity, we also analyze the impact of a higher CCyB on external funding from capital markets but do not
find any effects.

6 Appendix A-4 shows that they do not, however, obtain more credit from subsidiaries of the MNC.



confirmation of the economic mechanism, we therefore also investigate whether the
smaller additional credit amounts for riskier parents translate into less additional lending
to affected subsidiaries and find this confirmed.

A concern regarding our statistical tests might be the setup of staggered and
heterogeneous treatment (e.g., Callaway and Sant’Anna (2021); Sun and Abraham
(2021); Athey and Imbens (2022)) and differential effects between early and later treated
units (Goodman-Bacon (2021)). We address this potential concern by including only the
period until 2015:Q2 when only Norway had introduced the CCyB. We additionally also
investigate results for the period until 2016:Q4 where only Sweden additionally
implemented the CCyB (in 2015:Q3), in- and excluding all Swedish firms. All results are
confirmed.

We contribute to the literature by not only investigating the effects of a CCyB in
the country of its implementation but also by showing that it has wide-ranging
implications for financial stability and might also affect other countries. The latter derives
from international affiliations of firms and the internal capital markets these MNCs
operate. Accordingly, a CCyB in one country reduces the cross-border credit volume
issued to firms in this country, as intended by reciprocity rules. However, the substitution
of funding within MNCs might also imply more credit and a corresponding increase in
PDs of firms in another country, at least partially increasing bank risk again. In sum,
macroprudential policy might leak through international firms. Therefore, the more
homogeneous the macroprudential stance across countries the less likely are such kind of
waterbed effects.

The remainder of the paper is organized as follows. Section 2 reviews the
literature, while Section 3 discusses the institutional setting and the data. Section 4
presents the methodology. Results on the direct effects of the CCyB with regard to
affected firms are reported in Section 5 and estimates on the indirect impact of the CCyB
on credit substitution and MNCs’ adjustment of funding structures are discussed in

Section 6. Some robustness analyses can be found in Section 7 and Section 8 concludes.

2 Related literature

Our paper for the most parts relates to two strands of literature. First, we add to the

literature on the transmission mechanism of broad-based macroprudential capital



requirements. The idea of the CCyB is to require banks to build up additional capital in
normal times that can be used to absorb losses in a crisis. Then, the extra loss absorption
capacity lowers the risk of procyclical lending cuts (Kashyap and Stein (2004); Repullo
and Suarez (2013); Chen and Friedrich (2021)).

Our paper focuses on the pre-crisis build-up phase of the CCyBs linking our
analysis to the literature on the impact of higher capital requirements on bank lending.
Most papers tend to find negative effects, which are transitory (e.g., Peek and Rosengren
(1995); Bridges, Gregory, Nielsen, Pezzini, Radia and Spaltro (2014); Behn, Haselmann
and Wachtel (2016); Deli and Hasan (2017); Gropp, Mosk, Ongena and Wix (2019);
Imbierowicz, Loffler and Vogel (2021); Gropp, Mosk, Ongena, Simac and Wix (2023)).
Some papers also analyse, whether the decline in bank lending by banks that are affected
by higher capital requirements is substituted by unaffected banks. For instance, De
Jonghe, Dewachter and Ongena (2020) find that tighter bank specific capital requirements
in Belgium lead to negative effects on their credit supply. Firms are not able to fully
substitute the reduction in credit by borrowing more from banks with lower capital
requirements. Also, for Spain Jiménez, Ongena, Peydré and Saurina (2017) document
that in reaction to tighter provisioning requirements firms switch to less or unaffected
banks. They also find that there are important compositional effects in credit supply
related to risk. Partial credit substitution between affected und unaffected banks is also
found by Aiyar, Calomiris, Hooley, Korniyenko and Wieladek (2014) and Fraisse, Lé and
Thesmar (2019).

However, in contrast to bank specific capital requirements the reciprocity rule of
the CCyB ensures that all banks and their lending to firms in the country that has activated
the CCyB is affected, irrespective of whether banks are domestic or foreign. Therefore,
within a banking system credit substitution, if any, should be lower. Chen and Friedrich
(2021) for example investigate the impact of foreign CCyBs on cross-border lending of
Canadian banks. They find that foreign CCyB changes negatively affect Canadian banks’
cross-border lending to the CCyB activating country. This is in contrast to the increase of
cross-border lending to countries that tighten capital regulation that only apply to
domestic banks found by Damar and Mordel (2017). In case of MNCs, our results,
however, indicate sizable credit substitution effects even when capital requirements are

broad-based. Affected affiliates largely offset the decline in (direct) borrowing from



banks with non-CCyB affected bank and nonbank debt through their internal capital
markets.

In addition to our results on lending adjustments, we document a channel for
international risk spillovers by examining the impact of the CCyBs on banks’ loan
portfolio risk. In this regard, we add new insights to the international implications of
macroprudential policies (see for instance Buch and Goldberg (2017) and European
Central Bank (2020)).

Second, we contribute to the literature on internal capital markets of MNCs. In
general, firms tap internal capital markets to minimize their financing costs or tax burden
by exploiting differences in international corporate tax rates (e.g., Mintz and Smart
(2004); Buettner and Wamser (2013); and, for a meta study see Feld, Heckemeyer and
Overesch (2013)), institutional quality, and financial development (e.g., Desai, Foley and
Hines Jr. (2004); Aggarwal and Kyaw (2008); Egger, Keuschnigg, Merlo and Wamser
(2014); Goldbach, Mgen, Schindler, Schjelderup and Wamser (2021)). Our work relates
to the latter studies, which examine how funding structures of MNCs change when they
face external borrowing constraints.

External borrowing constraints are typically measured in terms of country or firm
characteristics that are plausibly linked to the availability of external funding.” Desai,
Foley and Hines Jr. (2004) for example find for foreign affiliates of U.S. MNCs that they
increase their internal borrowing from the parent company to compensate for a reduction
in external borrowing due to unfavorable capital market and legal conditions, as measured
by the ratio of total bank loans to GDP and a five-point creditor rights index. In line with
these results, in a study by Goldbach, Mgen, Schindler, Schjelderup and Wamser (2021)
an increase in a survey-based credit constraint indicator is associated with less parental
loans to affiliates of German MNCs. Dewaelheyns and Van Hulle (2010) find that for

" The saliency of the internal versus external financing for corporations (or lack thereof, see, e.g.,
Modigliani and Miller (1958)), and the external finance premium, for corporate and macroeconomic
outcomes have long been the focus of both a key theoretical and empirical literature (e.g., Bernanke and
Gertler (1989); Calomiris and Hubbard (1990); Paravisini (2008)). Further stages in the “financial
graduation” by entrepreneurs such as from informal to formal financing (e.g., Degryse, Lu and Ongena
(2016)), and by firms within the formal financial sector from group to individual loans (e.g., Li, Mishra,
Ongena and loannidou (2023)), from single to multiple bank relationships (e.g., Detragiache, Garella and
Guiso (2000); Ongena and Smith (2000); Farinha and Santos (2002)), or from bank to bond market finance
(e.g., Diamond (1991); Santos and Winton (2008)), has also been theoretically and empirically well
analyzed.



domestic business groups in Belgium, external borrowing at the subsidiary level declines
with larger available resources in the internal capital market, proxied by group size and
age, while, on the contrary, with higher group leverage bank borrowing increasingly
occurs in subsidiaries with many collateral assets to arguably minimize external
borrowing costs. Our results are consistent with these findings suggesting high
substitutability between external and internal debt.

Complementing the literature on internal capital markets, we examine the role of
national macroprudential bank capital requirements on the financing structures of
multinational firms. The specific design of the CCyB as a broad-based capital
requirement, that is unrelated to bank characteristics, and its automatic reciprocity by
foreign banks provides us with a well-identified setting where the CCyB affects the
conditions for bank debt for some, but not all, MNC affiliated firms. This, together with
our bank-firm level dataset, allows us to trace the adjustments in the funding mix of
affected firms very granularly — distinguishing between bank and nonbank debt as well
as internal funding through non-affected subsidiaries and/or parent companies.

Regarding the identification strategy, related to our analysis are studies that
investigate the transmission of financial shocks via MNCs. Biermann and Huber (2023)
for example study a credit supply shock to parents during the global financial crisis.
Consistent with our results, but the other way around, they find that subsidiaries provide
internal funds to their affected parent. Similarly, Santioni, Schiantarelli and Strahan
(2019) find for Italian MNCs that their recourse to internal capital markets increased when
Italian banks were distressed during the global financial crisis and the sovereign debt
crisis in 2011. Our findings suggest that internal capital markets are not only an alternative
when external borrowing is difficult, for example, due to underdeveloped capital markets
or a credit supply shock resulting from a financial crisis, but that even small changes in
the conditions for bank debt lead affected MNCs to change their funding strategy.

We also provide new insights into how the increase in internal funds is refinanced
and how this affects risk. Parent companies refinance the additional funds they provide
to affected subsidiaries with both bank and nonbank debt. In this context, their
creditworthiness determines their scope to borrow externally and thus the extent to which
affected subsidiaries can replace the decline in bank debt with internal funds. Our results



indicate that this increases the PD of parents and accordingly implies a leak of
macroprudential policy through funding substitution within MNCs.

3 Institutional Setting and the Data
3.1 The Countercyclical Capital Buffer (CCyB)

The CCyB was introduced by many countries after the global financial crisis as an
internationally agreed countercyclical capital requirement (Basel Committee on Banking
Supervision (2010)). In normal times, national authorities should increase the CCyB,
requiring banks to build up an additional capital buffer above minimum requirements,
which can then be drawn down or released during periods of stress. The aim of the CCyB
is to reduce procyclicality by enabling banks to absorb losses without cutting back lending
in a downturn. The effectiveness of countercyclical capital requirements to stabilize
banks’ credit supply in a downturn and crises, for example, is documented by the
European Central Bank (2022) and the Basel Committee on Banking Supervision (2022)
and the literature cited in these reports. As a secondary objective, the CCyB might also
help to contain excessive credit growth during the upswing of the credit cycle - although
the impact on lending should be much smaller than in a crisis when banks are capital-
constrained (see for example European Central Bank (2022) and Lang and Menno
(2023)).

An important and defining feature of the CCyB is its automatic reciprocity. This
means that any CCyB set by a national regulator to banks’ domestic exposures is to be
reciprocated by banks operating from outside the regulating jurisdiction. This rule is to
avoid regulatory arbitrage through the circumvention of capital requirements, for instance
by cross-border lending. Accordingly, a positive CCyB ratio applies to all bank exposures
in the regulating jurisdiction, independent from where the exposures are issued. Thus,
internationally active banks face different capital requirements on their foreign claims,
contingent on the level of the CCyB in the respective jurisdiction.

Figure 1 shows the development of the CCyB for those countries in our sample
with a positive CCyB during our sample period from 2013:Q1 to 2019:Q4. The data
derives from the jurisdictions’ notifications of their CCyB decisions to the European
Systemic Risk Board (ESRB).
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[Figure 1 around here]

3.2 The Multinational Corporation (MNC) and Its Borrowing

For our analysis, we combine two proprietary datasets from the Deutsche Bundesbank.
For bank and nonbank lending to firms we rely on the MiMik (Mikrodatenbank
Millionenkredite) database. The data include domestic as well as international loans. We
focus on loans towards non-financial private sector firms located in all EU27 countries
and Iceland, Norway, and the UK. We only include lending relationships which exist at
least for eight consecutive quarters (i.e., two years). Our data on borrower probability of
default (PD) also derive from this database. We calculate the weighted average of all PD
estimates for a borrower in a given quarter across all lenders to mitigate potential lender-
specific biases.

On the borrower side, we augment these data with the MiDi (Microdatabase
Direct Investment), which covers the universe of German firms’ outward foreign direct
investments (FDI). We identify those firms where the main investor is located in Germany
(parent) and invests into firms outside Germany (subsidiaries). The MiDi dataset is based
on annual balance sheet reports of subsidiaries and accordingly provides us with detailed
information on asset and liability structures as well as several other characteristics such
as the economic sector for each firm. The dataset also includes information on the parent
companies, such as their size or the number of employees. We use the MiDi data with
end-of-year values.

Crucial for our analysis is the detailed information on the firms’ liability structure.
For each subsidiary, we know its total amount of liabilities as well as how much of these
liabilities are external, e.g., from banks, nonbanks, or bond holders, and how much are
internal, e.g., from the parent company or other subsidiaries of the MNC. These data allow
us to explore the dynamics of internal capital markets within an MNC and how they are
put to use in reaction to changes in the CCyB in countries where firms are located.

Appendix Table A1l lists all countries where the firms in our sample are located
together with information on the respective CCyB. Summary statistics on the number of
lenders and borrowers; number of borrower-lender relationships, the distribution of the
CCyB, credit exposure and probability of default (PD) of all firms and the decomposition

11



of liabilities of subsidiary firms are shown in Appendix Table A2. We also refer to this
table for a list of variable descriptions.

4 Methodology

In order to explore the direct implications of CCyBs for firms, we start with investigating
the differential effect of the CCyB rate on banks’ cross-border lending to subsidiaries at
both the bank-country-time and lender-firm-time level. As to the bank-country-time level,
we estimate:

Yiee = B*CCyBey + 11t + €10t 1)
with Y, .. as the logarithm of the total credit exposure of lender [ in country c in
year:quarter t. CCyB, is the level of the CCyB in country c in year:quarter t and I, ; are
lender times year:quarter fixed effects. Regarding the lender-firm-time level, we estimate
the following regression equation:

Yige = B*CCyBrce + Ie+ I+ e+ €5 (2)
The dependent variable Y; ¢, is the logarithm of credit issued by lender [ to firm f in

year:quarter t. It might be the case that the lending to subsidiaries differs depending on
one or more of the other subsidiaries in the MNC being exposed to a positive CCyB. As
an example, within an MNC a bank might lend more to unaffected and less to affected
firms. When incorporating all subsidiaries without distinction, these potentially indirectly
affected subsidiaries are included in the control group and might bias results. Besides
including all subsidiaries, we therefore also report all results excluding all subsidiaries
with zero CCyB where another subsidiary of the MNC is subject to a positive CCyB.
The independent variable CCyBs . . is the rate of the CCyB in quarter t in country
¢ where firm f is located. Lenders | are either banks or nonbanks, located in Germany. To