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Non-technical summary

Research question
In this paper, we assess the impact of a shock to the liquidity of bank assets on credit supply, cross-

border lending, and real economic activity at the firm level. Specifically, we exploit a collateral frame-

work change that added cross-border bank loans to the list of eligible assets. We use loan market data to

improve the understanding of the effects of bank liquidity shocks on credit supply, which is important

both for bank regulation and monetary policy. Furthermore, the international aspect of the collateral

framework shock allows us to study the role of bank liquidity for international lending. Lastly, we shed

light on the real effects of bank liquidity shocks on firm decisions, such as employment and investment.

Contribution
Our paper is the first to empirically exploit a collateral policy shock during normal times: the single

collateral list was announced in 2005 and is arguably unrelated to the Great Financial Crisis. Using

banks history of loan issuances to newly eligible firms located in other euro area countries, we identify

banks affected by the collateral framework shock. In a standard difference-in-difference setup with a rich

set of fixed effects, we test the effects of this collateral framework shock on credit supply, cross-border

lending, and real activity.

Results
We provide three distinct empirical results. Consistent with existing literature, we find a substantial

increase of credit supply by affected banks, measured both at the extensive and intensive margin and

in terms of loan volumes and spreads. Our results remain robust across various specifications and pass

several placebo tests. The international impact of the collateral framework shock, while positive, is

relatively modest. This points towards real barriers to financial integration. At the firm-level, we estab-

lish positive effects on borrowing, investment, and employment for firms in relationships with affected

banks: bank liquidity shocks relaxes credit constraints at the firm level and have desirable real effects.



Nichttechnische Zusammenfassung

Fragestellung
In diesem Papier analysieren wir die Auswirkungen eines Liquiditätsschocks im Bankensektor auf 

Kreditvergabe, insbesondere auf grenzüberschreitende Kredite, sowie auf Aktivität im Firmensektor. 
Konkret untersuchen wir, wie sich die Einbeziehung grenzüberschreitender Bankkredite in den Sicher-

heitenrahmen des Eurosystems auf den Kreditmarkt im Eurosystem auswirkt. Dadurch tragen wir zu 
einem besseren Verständnis der Auswirkungen von Liquiditätsschocks auf Kreditvergabe bei, 
welche sowohl für Bankregulierung als auch für Geldpolitik relevant sind. Außerdem erlaubt uns der 
internationale Aspekt des Kollateral-Schocks, die Rolle von Bankliquidität für die Vergabe 
grenzüberschreitender Kredite zu analysieren. Zuletzt beleuchten wir die Effekte von 
Liquiditätsschocks im Bankensektor auf Investment und Arbeitsnachfrage im Firmensektor.

Beitrag
Unser Papier ist das erste, das einen Kollateral-Schock außerhalb einer Finanzkrise nutzt: Die 

Einbeziehung internationaler Bankkredite in den Sicherheitenrahmen wurde 2005 angekündigt und 
steht somit nicht mit der Finanzkrise von 2008 in Zusammenhang. Anhand der historischen 
Kreditvergabe von Banken an Unternehmen in anderen Ländern des Euroraums identifizieren wir 
die von dem Kollateral-Schock betroffenen Banken. In einem konventionellen ”Differenzen-in-
Differenzen”-Ansatz mit einer umfangreichen Anzahl an fixen Effekten zeigen wir die Auswirkungen 
des Kollateral-Schocks auf die Kreditvergabe, insbesondere an ausländische Unternehmen, sowie 
Effekte auf den Unternehmenssektor.

Ergebnisse
Wir können eine deutliche Steigerung der Kreditvergabe durch betroffene Banken identifizieren, die 

sich sowohl an der Vergabe neuer Kredite, im Kreditvolumen und der Zinsaufschläge zeigt. Unsere 
Ergebnisse sind gegenüber verschiedenen Spezifikationen robust und bestehen mehrere Placebo-Tests. 
Der Kollateral-Schock hat zwar einen positiven Effekt auf Kreditvergabe an ausländische 
Unternehmen, dieser fällt aber vergleichsweise bescheiden aus. Dies weist auf eingeschränkte 
Integration von Finanzmärkten hin. Auf Unternehmensebene zeigen wir positive Effekte auf 
Kreditaufnahme, Investitionen und Beschäftigung für Unternehmen, die Kreditbeziehungen mit 
betroffenen Banken unterhalten: Liquiditätsschocks im Bankensektor lockern Kreditbeschränkungen 
auf Unternehmensebene und haben positive reale Effekte.
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Abstract

How does a shock to the liquidity of bank assets affect credit supply,
cross-border lending, and real activity at the firm level? We exploit that, in
2007, the European Central Bank replaced national collateral frameworks by
a single list. This collateral framework shock added loans to non-domestic
euro area firms to the pool of eligible assets. Using loan level data, we
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increase loan supply by 14% and reduce spreads by 16 basis points, com-
pared to banks with smaller holdings of such loans. The additional credit is
mainly extended to (previously eligible) domestic borrowers, suggesting only
a limited cross-border effect of the collateral framework shock. However, the
shock had real effects: firms highly exposed to affected banks increase their
total debt, employment, and investment.

Keywords: Bank Liquidity Shocks, Bank Lending Channel, Financial In-
tegration, Real Effects, Eligibility Premia.
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1 Introduction

In this paper, we study the transmission of a shock to the liquidity of bank assets
to credit supply, cross-border lending, and the non-financial firm sector. To do
so, we exploit a collateral framework change that made cross-border bank loans
eligible as collateral for Eurosystem standing facilities. By expanding the pool of
eligible assets, this shock enhances the overall liquidity of bank assets. Since the
collateral framework shock augments the pool of eligible assets with a new asset
class - cross-border loans - it provides an ideal setting to study the international
transmission of bank liquidity shocks. Furthermore, the shock does not directly
affect the fundamentals of bank assets, such that it is also well suited to trace the
transmission of bank liquidity shocks to the real sector.

We use loan-level data from the euro area syndicated loan market and exploit
heterogeneity in banks’ loan portfolios prior to the collateral framework shock
to identify affected and unaffected banks.1 Employing a standard difference-in-
difference setup, we document three effects. First, banks with a high exposure to
cross-border euro area loans increase their credit supply, compared to a control
group of unaffected banks. Second, cross-border lending increases significantly.
However, the effect on cross-border lending is an order of magnitude smaller
than the domestic effect. This suggests that harmonized collateral policy can
barely overcome real barriers to financial integration, for example differences in
bankruptcy laws or a competitive disadvantage in relationship lending and infor-
mation acquisition. Third, the positive shock to bank liquidity transmits into a
positive shock to firm funding conditions: their borrowing, employment and real
investment increases significantly.

In January 2007, the ECB introduced a single collateral list specifying which
assets euro area banks can use as collateral in refinancing operations. After this
collateral framework change, banks were able to pledge loans extended to borrowers
in the whole euro area. Before 2007, each national central bank specified different
collateral eligibility criteria, according to which banks could at most pledge domes-
tic loans. To identify banks that are affected by the collateral framework shock,
we use their issuance history of newly eligible loans. Specifically, we construct a
bank-level measure using the loan issuance to newly eligible firms, which mostly
consist of non-domestic euro area firms, prior to the announcement of the single
list in June 2005.2 We then perform a median split along the Affected -measure

1Our approach is related to, but distinct from the literature on the bank lending channel of
monetary policy. This literature typically finds that bank liquidity conditions shape the credit
supply response to a monetary policy shock, see Kashyap and Stein (2000), Gambacorta (2005)
and Jiménez et al. (2014) among others. In contrast, the collateral framework shock us to study
the transmission of shocks to bank liquidity conditions themselves.

2In Italy, Belgium, Ireland, and Finland, domestic bank loans were ineligible prior to the
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to classify banks into affected and unaffected banks and compare changes in the
lending of affected banks relative to the control group of unaffected banks.

We provide support for our identifying assumption that unaffected banks pro-
vide a counterfactual for the lending of affected banks in the absence of the col-
lateral framework shock. A specific concern is the proximity to the financial crisis
unfolding after the burst of the US subprime bubble in the third quarter of 2007,
which is a possible confounding event of our identifying assumption. While its
earlier announcement in 2005 suggests that the collateral framework shock is a
crisis-unrelated policy change, we still identify affected banks through their cross-
border activity on the euro area syndicated loan market. Affected banks might
also be more active on the US market and would then change their credit sup-
ply in 2007 and 2008 for reasons unrelated to the collateral framework shock. To
address this, we first test for differential pre-trends and, in addition, present two
falsification tests. On the one hand, we show that internationally active banks,
located in the EU but outside the euro area, do not expand credit supply relative
to their unaffected peers, controlling for loan demand. On the other hand, we use
an ineligible asset class, revolving credit lines, as placebo treatment indicator and
find no credit supply effect by affected banks either.

To tackle endogeneity concerns that typically arise in empirical strategies like
ours, we enrich our baseline difference-in-difference specification along several di-
mensions. The treatment could lack random assignment, i.e. it might instead be
based on a variable that affects treated and control groups differentially and corre-
lates with the shock. For example, large banks could be more active internationally
or less profitable banks could depend more on central bank facilities. Therefore,
we include a large set of bank level controls. Another concern is that the pool of
potential borrowers is not orthogonal to a banks’ actual loan portfolio, such that
affected and unaffected banks would face different lending opportunities after the
collateral framework shock. To address this concern, we add firm × quarter fixed
effects, which absorb any time-varying difference in firm-specific factors such as
loan demand, along the lines of Khwaja and Mian (2008).3 Once loan demand is
controlled for, we find that affected banks increase their quarterly loan supply by
14% (corresponding to almost 70 million USD each quarter) and reduce spreads
by 16 basis points (compared to a full sample average of 200 basis points). Our
baseline credit supply result is consistent with the credit supply effects of liquidity
shocks to bank liabilities, originating on the interbank market (Iyer et al. 2013 and
Mitchener and Richardson 2019).

collateral framework shock as well. We take this into account when classifying banks as affected
and show that the expansionary credit supply effects are not driven by newly eligible domestic
loans in these four countries.

3We also show that the effect estimated size hardly changes when using country × industry
× quarter fixed effects in spirit of Degryse et al. (2019) instead of firm × quarter fixed effects.
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As a second step, we study the transmission of the single list to cross-border
lending.4 To do so, we re-estimate our baseline specification for three sub-samples,
based on the borrower location: domestic, non-domestic euro area, and non-euro
area. As expected, we find no evidence of additional credit supply to non-euro area
firms, which remained ineligible under the single list. Furthermore, our findings
suggest that the lion’s share of additional credit supply was targeted at previously
eligible domestic firms. In contrast, newly eligible firms in other euro area coun-
tries receive only a small increase in credit supply. This result relates our paper to
the literature studying the role of liquidity in international banking.5 The positive
cross-border lending effect in response to the collateral framework shock is con-
sistent with this literature. In addition, our setup allows for a direct comparison
to domestic lending effects of bank liquidity shocks. The expansionary effects of
our collateral framework shock stem from the enhanced liquidity of cross-border
loans, such that one would expect pronounced effects on international lending.
Credit supply to non-domestic euro area borrowers increased by 2 percent, while
the domestic effect is around 30 percent. Thus, our results suggest a compara-
tively modest effect of bank liquidity shocks on international lending, relative to
its domestic importance.6

Understanding the real effects of bank liquidity shocks is important for macroe-
conomic stabilization policies (Bernanke and Gertler 1989), monetary policy (Bernanke
and Gertler 1995), and bank regulation (Diamond and Rajan 2001). Since our col-
lateral framework shock has no direct effect on the fundamentals of bank loans, it
also provides an excellent opportunity to trace the impact of bank asset liquidity
to the real sector. Therefore, we examine the pass-through to risk-taking at the
bank level and real outcomes at the firm level in a third step.

4Syndicated bank loans make up 75% of total cross-border loans in the euro area, see Doerr
and Schaz (2021).

5Peek and Rosengren (2000) and Schnabl (2012) study international spillovers of adverse
shocks to bank assets. Cetorelli and Goldberg (2011) study the transmission of bank shocks
from developed to emerging economies using country-level data. Giannetti and Laeven (2012)
demonstrate that banks disproportionately decrease international credit supply when funding
conditions in their home market deteriorate. Popov and Udell (2012) provide evidence for down-
sides of financial integration by exploring how adverse liquidity shocks to international banks
decrease SME lending in Eastern Europe through local subsidiaries. Giannetti and Jang (2020)
argue that foreign lenders are more likely to extend credit supply prior to banking crises. In
contrast, Doerr and Schaz (2021) find that international lenders maintain a higher credit supply
during banking crises in borrower countries.

6The literature has suggested information asymmetries (Van Nieuwerburgh and Veldkamp
2009), cultural differences (Giannetti and Yafeh 2012), and country-specific bank regulation and
corporate bankruptcy laws (Davydenko and Franks 2008) as barriers to international loan market
integration. Irrespective its source, barriers to international lending imply a low substitution
elasticity between domestic and international lending. Since liquidity shocks also have a positive
wealth effect on affected banks, domestic credit supply expands more than foreign credit supply.
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At the bank level, we show that banks increase loan supply to riskier borrow-
ers as measured by the loan-volume weighted distance-to-default (Merton 1974).
An alternative interpretation of this finding is that banks extend loans to firms
with tighter borrowing constraints (Farre-Mensa and Ljungqvist 2015). As a com-
plementary approach, we subset borrowers into firms active in tradable and non-
tradable sectors along the lines of Müller and Verner (2021) and only find positive
credit supply effects for the non-tradable sector.7

At the firm level, we demonstrate that the collateral framework shock did not
merely induce a reallocation of loan financing from unaffected to affected banks,
but also increases loan growth at the firm level. Furthermore, we show that firms
with a large exposure to affected banks increase their employment and tangible
assets. Our results are consistent with findings in Paravasini (2008), Chodorow-
Reich (2014) or Amiti and Weinstein (2018) and are in line with standard theories
of credit supply and firm borrowing constraints: upon experiencing an increase in
liquidity conditions, banks’ additional credit supply is directed to riskier and more
credit-constrained borrowers, who use the additional credit supply to increase their
real activity.

Our findings have direct implications for monetary policy implementation and
financial market integration policies. By employing a shock to the collateral frame-
work, our paper extends the literature on the effects of central bank operational
frameworks.8 Van Bekkum, Gabarro, and Irani (2018) document that changes in
collateral eligibility concerning residential mortgage backed securities affects bank
lending and risk-taking behavior in the mortgage market. Delatte, Garg, and
Imbs (2019) find that the Banque de France’s Additional Credit Claims program
has an positive impact on credit supply to French firms. Using a similar dataset,
Harpedanne de Belleville (2023) documents positive effects on credit supply and
employment. Mésonnier, O’Donnell, and Toutain (2021) document that such el-
igibility translates also into a relative reduction in rates for newly eligible bank
loans. Cahn, Duquerroy, and Mullins (2022) use the ECB’s very long term re-
financing operations to study credit supply to single- and multi-bank firms. We
show that credit supply effects of collateral policy identified in the literature are
also robust to using a period of low financial stress, positive interest rates, and a

7This risk-taking effect of a positive shock to bank liquidity shares similarities with Delis and
Kouretas (2011), who establish risk-taking effects of interest rate policy, Grosse-Rueschkamp,
Steffen, and Streitz (2019), who document elevated bank risk-taking after the Eurosystem’s
CSPP, Bruno and Shin (2015), who stress the role of bank risk-taking for the international
transmission of US monetary policy, and Dinger and Kaat (2020), who demonstrate that inter-
national capital flows increase bank credit supply and risk taking.

8This literature is largely empirical. However, a small literature studies the role of collateral
policy as central bank instrument through a theoretical lens, see for example Chapman, Chiu,
and Molico (2010), Ashcraft, Garleanu, and Pedersen (2011), Koulischer and Struyven (2014),
and Cassola and Koulischer (2019).
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small central bank balance sheet. Thereby, our results suggest that central bank
collateral policy also matters in ”conventional” times.9

Closely related to our paper is Pelizzon et al. (2023), who also use properties
of the ECB collateral framework in their empirical strategy. Using the collateral
eligibility of corporate bonds, they find that eligibility reduces secondary market
bond yields and increases bond issuance at the firm level. While our baseline results
are consistent with these findings, our empirical strategy builds on heterogeneous
bank level exposure to a collateral framework shock, which allows us to explore
the transmission of the shock to bank credit supply, especially cross-border, and
to real effects for all borrowers interacting with affected banks.

Our results also inform the ongoing discussion about the European banking and
capital markets union. Since its inception, the euro area has been characterized
by a low level of direct cross-border lending, as shown in Burietz and Ureche-
Rangau (2020) and Hoffmann, Maslov, and Sørensen (2022) using country level
data. It has been argued that the absence of a banking and capital markets union
was an important driver of the European banking and sovereign debt crisis (see
for example Lane (2012) and the references therein). There is both compelling
empirical evidence and theoretical argument in favor of a banking and capital
markets union.10 Nevertheless, it is still not known which policy instruments
are well suited for a successful implementation. By making cross-border loans
eligible as collateral, monetary policy frameworks might reduce the home bias in
collateral portfolios inherent in national collateral lists and, thus, contribute to
financial integration. However, our analysis suggests that, even though collateral
frameworks have a significant effect on cross-border credit supply, their relative
importance is economically not large.11

The remainder of our paper is organized as follows. Section 2 describes the
institutional setting and the collateral framework shock. Section 3 lays out the
empirical strategy, while details on our data and variables are shown in Section 4.
Section 5 presents the results on bank credit supply and establishes real effects at
the firm level. Section 6 concludes.

9Our focus on a non-crisis episode also allows us to cleanly attribute the credit supply and
real effects of collateral policy to the demand for eligible assets, rather than to a temporary
deviation of credit conditions from borrower fundamentals, see Gilchrist and Zakraǰsek 2012.

10The effects of financial market integration on the real economy have been studied extensively
using bank deregulation in the United States, see Morgan, Rime, and Strahan (2004), Karakaya,
Michalski, and Örs (2022) or Goetz and Gozzi (2022). Constâncio (2014) provides an overview in
the context of the European debt crisis. See Martinez, Philippon, and Sihvonen (2022) conduct
a welfare analysis of a banking and capital markets union, stressing the role of international risk
sharing.

11This is also consistent with Buch (2003), who shows that the European Union’s Banking
Directive did not overcome national fragmentation in cross-border lending.
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2 Institutional Setting

On 22 July 2005, the ECB announced the introduction of a single collateral list,
applicable to the whole euro area, specifying which assets banks can pledge as
collateral to obtain central bank funding through main refinancing operations or
the marginal lending facility.12 The single list came into effect on 1 January 2007.
Previously, the collateral eligibility of bank assets was determined following a two-
tier system. Tier-one assets consisted of marketable debt instruments, mostly
government bonds, fulfilling euro area-wide eligibility criteria. The eligibility of
tier-two assets was specified by national central banks, allowing them to incor-
porate idiosyncrasies of the respective domestic banking sector in the collateral
framework.13

Under the single list regime, the ECB directly specifies eligible assets for all
euro area banks. Furthermore, the single list regime established the eligibility
of (syndicated) bank loans extended to all borrowers located in the euro area.14

This modification drastically increased the fungibility of loans as collateral: prior
to the single list, only the national central banks of Germany, Austria, Spain,
France, Ireland and the Netherlands accepted bank loans to domestic companies
as collateral, while cross-border loans were not accepted by any national central
bank. Notably, the expansion of the set of eligible assets was not achieved by a
relaxation of minimum rating requirements, which is in contrast with the ECB’s
expansionary policy measures undertaken later.15 The ECB Monthly Bulletin
(2006) explicitly states the following objectives of switching to a single list regime:

12The official announcement on 22 July 2005 contained details on the inclusion of bank loans,
see ECB (2005).

13For a detailed review of the Eurosystem Collateral Framework, we refer to Nyborg (2017)
and Bindseil et al. (2017). Tabakis and Tamura (2013) discuss the collateral eligibility of credit
claims, such as syndicated loans, in the Eurosystem.

14In the syndicated loan market, different banks form a syndicate to jointly lend to a single
borrower. The syndicate includes one lead bank and a number of participating banks. Lead
arrangers are those members of a syndicate typically negotiate credit conditions, conduct due
diligence, and monitor firms (Dennis and Mullineaux 2000 and Ivashina and Scharfstein 2010).
Participants are usually not in direct contact with the borrower, but merely supply credit via
the lead arranger. Since collateral eligibility is restricted to loan contracts involving at most two
jurisdictions, this restriction is particularly appealing in our setting: by removing relationships
between firms and participating banks we make sure not to include ”false positives” into our
Affected -measure, for example the loan share of a participant bank (country A) in a syndicated
loan from lead bank (country B) to a firm located in country C.

15Nyborg (2017) documents the effects of reducing the minimum rating requirement from
A to BBB during the financial crisis 2008 and of the temporary suspension of minimum rating
requirements during the euro area debt crisis. Furthermore, the ECB suspended minimum rating
requirements in April 2020.
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the euro area, further promoting equal treatment for coun-
terparties and issuers, and to increase the overall transparency of
the collateral framework. Moreover, the single list takes into account
the fact that, with increasing collateralization in private wholesale mar-
kets and relatively high consumption of collateral by the Eurosystem,
there are now competing demands on the collateral holdings
of banks. More generally, by increasing the liquidity of an entire asset
class, such as bank loans, the single list of collateral fosters the smooth
functioning of the euro area financial system.
ECB Monthly Bulletin 2006, page 76.

The ECB Monthly Bulletin (2006) suggests that both the lack of financial market
integration and the shortage of high-quality collateral were identified as major is-
sues already prior to the financial crisis unfolding in 2008. Therefore, the single
collateral list aimed to increase financial integration within the euro area through
direct cross-border lending. Second, reducing collateral scarcity was deemed neces-
sary to ensure an effective pass-through of interest rate policy via the bank lending
channel and to facilitate trade among financial institutions.

As a first step, to achieve either objective, collateral policy needs to change
banks’ pledging behavior which, in turn, might also affect their loan supply.
Sauerzopf (2007) provides suggestive evidence along these lines based on collat-
eral pledged by Austrian banks. This is consistent with aggregate usage of non-
marketable assets as collateral in ECB refinancing operations over time (Figure 1).
Before 2007, both the absolute amount of non-marketable assets and their share of
total collateral use was stagnant at around 35 bn EUR, or 4% of total collateral.
By the end of 2007, the usage of non-marketable assets more than doubled to 109
bn EUR, and its share of total collateral increased to almost 11%.

7
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Figure 1: Non-Marketable Assets Pledged as Collateral

Notes: The right axis shows the ”market value” of pledged non-marketable assets. ”Market
values” of non-marketable assets can either be based on recent transactions or assigned based
on valuation models (Nyborg 2017). The left axis displays the share of pledged non-marketable
assets. Prior to 2007, collateral data are unavailable at higher frequencies. Source: ECB collateral
data.

While Figure 1 does not provide a bank-specific analysis of pledging behavior,
an aggregate increase is indicative of banks’ willingness to use non-marketable
assets in Eurosystem operations. This has implications for bank behavior on the
loan market: First, even if banks do not intend to pledge a specific loan, they might
still prefer to hold eligible loans for precautionary reasons, for example to self-
insure against adverse liquidity shocks. In technical terms, banks submit eligible
assets into so called collateral portfolios or collateral accounts, such that these
assets can be mobilized quickly if they are needed as collateral. Put differently, the
eligibility into collateral portfolios matters for the pricing of an asset. Consistent
with this idea, Barthélemy, Bignon, and Nguyen (2018) show that, even though
banks pledged more assets into collateral accounts than required on aggregate,
around 10% of euro area banks hit their collateral constraints between 2011 and
2016. Second, the eligibility of non-marketable assets can have a positive spillover
effect on bank holdings of high-quality liquid assets, such as government bonds. As
argued in Pelizzon et al. (2023), there is effectively no private wholesale funding
market for corporate sector assets in the euro area. If loans can be pledged at
the Eurosystem, high-quality liquid assets can be used more effectively on the
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wholesale funding (repo) market instead.16 In both cases, the collateral framework
shock should have positive effects on banks’ net worth. In the next section, we
test whether banks that were strongly affected by the shock in fact take advantage
of this positive effect by increasing their credit supply.

3 Empirical Strategy

We use a standard difference-in-differences set-up to compare the lending of banks
affected by the collateral framework shock to the lending of unaffected banks.
To take out potential anticipation effects, we classify banks as affected based on
their loan issuance histories to newly eligible borrowers prior to the single list’s
announcement. Our baseline result establishes that banks with a large share of
newly eligible loans on their balance sheet increase their credit supply relative to
banks with a smaller share of such assets. After studying cross-border lending
effects, we test to which extent the positive shock to the liquidity of bank assets
can be traced at the firm level.

Identifying Affected Banks Banks are classified into affected and unaffected
based on the share of newly eligible loans after the collateral framework shock.17

Assuming that the collateral framework shock has larger effects on banks which
were already actively issuing loans that became eligible under the single list, we
identify affected banks according to their issuance history from 2003 Q1 until 2005
Q3, the last quarter prior to the announcement. To accurately measure bank-
level exposure at the group level, the subsidiary structure of each group i has to
be taken into account, since subsidiaries directly interact with the NCB in the
country where they are chartered. We denote the set of all subsidiaries of bank
groups i by Ki. The set of all subsidiaries is restricted to euro area subsidiary
banks.

To construct the Affected -measure at the group level, we first cumulate sub-
sidiary k’s issuance of newly eligible loans over the period prior to the single list’s
announcement. Let cj denote the home country of firm j and let Cnew

k the set

16Positive spillover effects from ”freeing up” high-quality liquid assets are explicitly mentioned
in ECB (2006), page 9. Choi, Santos, and Yorulmazer (2021) provide a theoretical analysis of
this mechanism. Related ”crowding-in” effects have been documented by Arce, Mayordomo,
and Gimeno (2020). They show that the ECB’s corporate sector purchase programme enabled
firms to switch from loan towards bond financing. This switch allowed banks to reallocate funds
towards formerly constrained firms without bond market access, who were therefore not directly
affected by the CSPP.

17For banks headquartered in Austria, France, Germany, Ireland, the Netherlands and Spain,
all loans to firms in other euro area countries are newly eligible. For banks in Belgium, Greece,
Italy and Portugal, all loans are newly eligible.
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of countries where loans became newly eligible under the single list regime. For
a subsidiary located in Germany, the set of newly eligible countries is given by
Cnew
k = Cea\{DE}, since loans to German firms were already eligible under the

NCB-regime in Germany. In contrast, for a subsidiary located in Italy, we simply
have Cnew

k = Cea. The subsidiary-level Affected -measure is then given by

Affectedk ≡
∑

t∈T
∑

j∈J ea 1{cj ∈ Cnew
k } · Lkjt∑

t∈T
∑

j∈J ea Lkjt

, (1)

where Lkjt are loan issuances by subsidiary bank k to firm j at time t. The set
of pre-announcement dates is denoted by T = [Q1 2003, Q3 2005], while J EA is
the set of all euro area firms in our sample. We then aggregate the subsidiary-
level Affected -measure to the group level, weighted by the subsidiary shares in the
group-level loan portfolio:

Affectedi ≡
∑

t∈T
∑

j∈J ea Lkjt∑
k∈Ki

∑
t∈T

∑
j∈J ea Lkjt

· Affectedk . (2)

We perform a sample split of banks along the Affected -measure (2) and interpret
all banks with an above-median share of newly eligible euro area loans in their
portfolio as affected.18

Baseline Specification We test the effect of the single list’s inclusion on credit
supply at the bank-firm-quarter level by estimating:

ln(Lijt) = β1Affectedi(0/1)× Post07t + βXi,t−4 + µij + νjt + cjt + ϵijt , (3)

Here, Post07 t indicates the single list regime.19 Xi,t−4 is a vector of loan and
bank level controls, which are lagged by 4 quarters. µij denotes bank × firm, νjt
denotes firm × quarter, and cjt denotes country × quarter fixed effects. In line
with the restriction of at most two jurisdictions being involved in a loan contract,
we focus on lead arrangers in the baseline specification. We operationalize this
exclusion restriction as follows: if bank i has been a lead arranger in at least one
loan extended to firm j, all interactions between this bank-firm pair are included
in our sample.

The coefficient β1 measures how affected banks respond to the collateral frame-
work shock relative to unaffected banks. We expect β1 > 0, as a larger share of

18This identification strategy is common in the literature, see for example Huber (2018), Van
Bekkum, Gabarro, and Irani (2018) or Grosse-Rueschkamp, Steffen, and Streitz (2019).

19Given that the average maturity of syndicated loans is 5 years in our sample, we use the
implementation date (Q1 2007) rather than the announcement date (Q2 2005). Using the an-
nouncement date as a robustness, we find no significant effect on bank lending.
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eligible loans should stimulate credit supply after the framework shock. Standard
errors are clustered at the bank level, the level at which the treatment occurs, to
adjust for serial correlation within treated units. Our identifying assumption is
that banks less active in cross-border euro area loan syndication provide a valid
counterfactual for bank behavior in the absence of a framework shock.

For a causal interpretation of the estimated effect and the coefficient size, sev-
eral concerns need to be dismissed. First, the heterogeneous lending behavior of
affected and unaffected banks could be caused by other factors than collateral
eligibility of their loan portfolio, for example their size or funding conditions. Sec-
ond, the treatment could lack random assignment if it were based on a variable
that has a differential impact on affected and unaffected banks and correlates with
the collateral framework shock. To address these concerns, we include bank level
controls for size, leverage, profitability (return on equity), cash ratio, and deposit
ratio. In Panel B of Table 3, we show that banks do not significantly differ along
any of these dimensions.

Third, the pool of potential borrowers might differ for affected and unaffected
banks, and hence banks would face different lending opportunities after the shock.
To address this concern, we include bank-firm fixed effects and firm-quarter fixed
effects. The former captures lending from the same bank to the same firm. The
latter allows identification of loan supply, as we compare the lending of affected and
unaffected banks to the same borrower, absorbing loan demand, similar to Khwaja
and Mian (2008). In an alternative specification, we replace firm × quarter fixed
effects by country × industry × quarter fixed effects, following Degryse et al.
(2019).

While we mostly focus on the quantity dimension of credit supply (loan vol-
ume), we also use the price dimension (loan spreads). Therefore, we use the same
specification to test the effect of the single list regime on loan spreads:

Sijt = β1Affectedi(0/1)× Post07t + γXi,t−4 + µij + νjt + cjt + ϵijt . (4)

Since we expect affected banks to increase their credit supply, the coefficient β1

should be negative when using spreads as dependent variable.

Extensive and Total Margin To alleviate concerns that banks simply reduce
the frequency of new loan issuances but increase loan size, we also consider the
extensive and total margin of credit supply. This can be relevant in the context of
collateral eligibility if more frequent but smaller loan sizes would render the loans
ineligible. We operationalize this by estimating equation (3) over a balanced panel
and add zeros to all bank-firm-quarter triples where there was no loan issuance. A
positive coefficient in this specification suggests a positive effect of the collateral
framework shock on total credit supply. For the extensive margin, specified as
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linear probability model, we transform all observations into an indicator variable
equal to one if bank i supplied a loan to firm j in quarter t. Combined with a
positive intensive margin, a positive effect in the extensive margin specification
also points towards an increase in total credit supply, since banks interact with
firms more often and supply more credit when they interact.

Falsification Tests, Announcement Effect and Participant Sample Our
classification of affected banks is based on their cross-border lending history prior
to the collateral framework shock. These banks might also be more active on
the international loan market in general and the US market in particular. In
the context of the financial crisis unfolding in 2008, affected banks might exhibit
a stronger credit supply reaction that is unrelated to the collateral framework
shock.20 To alleviate this concern, we conduct two falsification tests exploiting
that the Eurosystem single list is relevant (i) only for banks headquartered in the
euro area and (ii) only applies to fixed-term loans. For the first test, we build a
group of affected banks residing outside the euro area, but inside the EU. Similar
to equation (1), we compute the share of euro area loans over total loans for every
subsidiary of a non-euro area headquartered bank group:

Foreign-Affectedk ≡
∑

t∈T
∑

j∈J 1{cj ∈ CEA} · Lkjt∑
t∈T

∑
j∈J Lkjt

.

We then aggregate the subsidiary-level ForeignAffected -measure using the sub-
sidiary share in the group loan portfolio

Foreign-Affectedi ≡
∑

t∈T
∑

j∈J Lkjt∑
k∈Ki

∑
t∈T

∑
j∈J Lkjt

· Foreign-Affectedk , (5)

where J is the set of all firms in our sample. As before, we use a median split along
the Foreign-Affected -measure to test whether the collateral framework shock has a
differential impact on foreign lenders that would be heavily affected by the single
list’s introduction, relative to their unaffected peers. For the second falsification
test, we make use of the fact that only term loans are pledgeable as collateral
under the single list. Reconstructing the Affected -measure at subsidiary and bank
group level using the issuance history of revolving credit lines thus provides us
with a Placebo-Affected -measure that we use to re-estimate equation (3).21 For

20Puri, Rocholl, and Steffen (2011) show that European banks exposed to U.S. sub-prime
market exhibit a more pronounced decrease of credit supply. In contrast to this narrative, we
expect the collateral framework shock to stimulate loan issuance of affected banks. Therefore,
the financial crisis would at most bias the results downwards.

21Using an ineligible asset class to conduct a falsification test is in line with Van Bekkum,
Gabarro, and Irani (2018).
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both placebo measures, there should be no significant effects on loan supply.
The single list and the future eligibility of cross-border bank loans was an-

nounced around one and a half years before its implementation. Therefore, we
test for announcement effects on credit supply. Since syndicated loans are non-
marketable assets, we do not expect to find a large announcement effect: until
these assets can actually be posted into collateral accounts, they continue to oc-
cupy balance sheet space and can not be used as collateral.

Due to the restriction of at most two jurisdictions being involved in an eligible
loan, we also use the sample of lead and participating banks to further enhance
the plausibility that our results on credit supply are driven by collateral eligibility.
Specifically, a participating bank located in country A would be unable to use its
share in a syndicated loan extended from lead arranger in country B to a firm
in country C. Depending on the specific structure of the syndicate, which might
involve special purpose vehicles in which all syndicate members are involved, even
a participating bank located in country B or C might not be able to pledge its loan
share (see also the discussion in Tabakis and Tamura 2013). Credit supply effects
should therefore be most pronounced for lead arrangers, such that we expect the
coefficient β1 to be smaller once participant banks are included.

Borrower Location Building on our baseline specification, we then take a closer
look at borrower characteristics. Specifically, we test whether the framework shock
increased direct cross-border lending by estimating equation (3) on three sub-
samples, based on borrower vis-a-vis bank location. While the first two groups,
domestic and other euro area borrowers, are potentially subject to larger loan
supply, firms located outside the euro area should not be directly affected by
the single list. A high coefficient on the sub-sample of non-domestic euro area
borrowers would be indicative of a strong cross-border lending effect. As for the
baseline results, we use stringent fixed effect structures and also consider the effects
on loan spreads.

Borrower Characteristics and Bank Risk-Taking To test whether certain
firm types are receiving a particularly high share of additional credit, we perform
a sample split of firms along their SIC-codes into the tradable and non-tradable
sector, since firms active in the non-tradable sector are typically associated with
higher credit risk and tighter borrowing constraints (Müller and Verner 2021).
We also take a more direct approach at the bank level and use the bank-portfolio
distance-to-default (Merton 1974) as dependent variable. The advantage of this
measure is that it can be easily computed from Compustat balance sheet and stock
price data. For details on the distance-to-default, its theoretical foundations and
practical implementation, we refer to Gilchrist and Zakraǰsek (2012), Bharath and
Shumway (2008) and the references therein. Specifically, we estimate effect of the
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single list regime on the distance-to-default of bank i’s loan portfolio at quarter t:

D2Dit = γ1Affectedi(0/1)× Post07t + γXi,t−4 + cjt + ϵijt . (6)

Since our analysis is carried out at the bank level, we define country-quarter fixed
effects based on the bank headquarter in (6). A positive coefficient γ1 suggests
that expansionary collateral policy has similar effects on bank risk-taking as ex-
pansionary interest rate policy, as shown in Delis and Kouretas (2011).

Firm Level We study the real effects of the collateral framework shock at the
firm level using annual data. To do so, we construct a firm level exposure measure
to the shock based on the share of loans obtained from affected banks. Formally,
the exposure measure is given by

Exposedj =

∑
i∈I

∑
t∈T 1{i ∈ IAffected}Lijt∑

i∈I
∑

t∈T Lijt

, (7)

where IAffected is the set of affected banks according to the Affected -measure (2)
and T = [Q1 2003, Q3 2005] is the pre-announcement sub-sample. We then classify
all firms in the upper tercile as Exposed and use firms in the lower tercile as control
group in the following regression at the firm-year level:

yjt = δ1Exposedj × Post07,t + δXj,t−1 + χjt + cjt + µj + ϵjt (8)

We first link the baseline credit supply effect to real effects at the firm level by
using loan growth ∆ln(Ljt) as dependent variable. Xj,t−1 is a vector of firm level
controls, which consists of log of total assets, leverage (total debt over total assets),
and a measure of corporate liquidity (cash holdings over total assets), all lagged by
one year. µj are firm, χjt industry × year, and cjt country × year fixed effects. We
expect δ1 > 0, in line with the positive credit supply effect found at the loan level.
In order to interpret the estimated coefficients as a loan supply effect at the firm
level, we use firm fixed effects, country × year, and industry × year fixed effects
to absorb country- and industry-specific determinants of corporate borrowing.

To test whether the positive credit supply shock translates into real outcomes at
the firm level, we also estimate (8) using ln(Tangible Assets) and ln(Employment).
The relative change in property, plants, and equipment is a standard proxy for
tangible investment. Since tangible investment is typically financed using long-
term debt issuance, we expect the most pronounced effect at this margin. A
positive coefficient δ1 indicates positive real effects: firms that are highly exposed to
the collateral framework shock use the proceeds of higher loan take-up to increase
their investment and employment.
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4 Data

Our analysis is based on syndicated loan market data from DealScan, where we
observe the borrowing firm and all participating banks at the loan level. We
complement loan level information with bank data from CapitalIQ and firm data
from Compustat.

Loan Data As a first step, we restrict the sample to non-financial firms and to
commercial, savings, cooperative and investment banks. We decompose syndicated
loan deals into loan portions provided by each lender to obtain loan level data.
Whenever DealScan provides information on lending shares of each bank, we use
this information to split loan volume accordingly. In other cases, we follow Schwert
(2018) to estimate lending shares via a Tobit estimation using information on
the facility amount, the number of participants, borrower and lender sales. In
addition to each bank’s share in the syndicate, we observe the purpose of each
loan, Finally, DealScan indicates whether a loan was used to refinance an existing
loan, and whether or not it is secured. Transactions with deal status ‘canceled’,
‘suspended’, or ‘rumor’ are removed and all loan nominations transformed into
million USD using the spot exchange rate at origination, provided by DealScan.
If after this allocation procedure the loan portion is smaller than 10,000 USD, we
drop the observation to remove erroneously small loans. We then aggregate all
loan issuances between a bank-firm combination to obtain bank i’s loan issuance
to firm j in quarter t, which we define as a bank-firm-quarter observation.

Total loan volume in a given quarter is the sum of all new loans issued by
bank i to firm j. In doing so, we only account for syndicated loan issuances,
disregarding its redemption profile. Table 1 presents summary statistics on the
bank-firm-quarter level over the sample period Q1 2006 to Q4 2007. The average
loan issuance from bank i to firm j in quarter t amounts to 451.13 million, the
average spread over LIBOR to 204 basis points, and the average maturity of the
loans to around 7 years. All loans in our sample have at least one designated lead
arranger. We also observe whether a loan is secured. The share of loans issued to
other euro area and domestic firms amounts to 54%, respectively, of which around
a third is issued to domestic firms, while 46% of all loans are extended to non-euro
area firms. Domestic firms are defined as firms which have their headquarters in
the same country as the corresponding bank.

Bank Characteristics To control for bank characteristics, we match the banks
included in the DealScan dataset with bank balance sheet data from CapitalIQ.
Panel A of Table 3 presents summary statistics for all euro-area banks in the
period prior to the framework shock (Q1 2006 - Q4 2006) included in our sample.
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On average, banks hold 59% loans and 26% securities over total assets. On the
funding side, deposits make up 41% and equity 5.0% of total assets on average.
The Return on Equity amounts to 15.3% on average across the sample period.
Panel B of Table 3 presents evidence on the difference in bank characteristics
between affected and unaffected banks using univariate t-tests. Affected banks
are banks which have an above median share of euro area loan issuances in their
syndicated loan issuances in the period prior to the announcement (Q1 2003 - Q2
2005). Affected banks are similar in terms of size, cash and deposit ratios, and
leverage, but have a slightly higher return-on-equity (13.7% vs 17.3%), significant
at the 19% level.

Firm Variables We obtain annual firm accounting data for European firms from
Compustat. We aggregate the quarterly loan data from DealScan to the firm-year
level and match borrowers in DealScan with firms in Compustat. The matching
is based on Chava and Roberts (2008), updated in April 2018. Combining those
two databases reduces observations, since not all firms have balance sheet data
available con Compustat, especially not smaller ones. Eventually, we obtain a
sample of 1795 firms. Variables are winsorized at the 1st and 99th percentile.
As customary, financials (SIC codes 6000-6999) are dropped. Panel A of Table 5
shows summary statistics for the full sample while Panel B establishes that more
and less exposed firms did not differ significantly along the dimensions we use as
a control or outcome variable in 2006, the last year prior to the shock.

5 Results

We present the results in four steps. In Section 5.1, we demonstrate that affected
banks increase their credit supply. We provide evidence on the validity of the
parallel trend assumption using a parametric test and then corroborate our baseline
results in a number of robustness checks in Section 5.2. Section 5.3 presents
evidence that the collateral framework shock has a cross-border credit supply effect,
which is positive but small compared to the domestic effect. Section 5.4 also sheds
light on borrower fundamentals and demonstrates that bank liquidity shocks are
primarily transmitted through lending towards riskier and more credit-constrained
firms as measured by their distance-to-default. Section 5.5 presents loan growth
and real effects at the firm level.

5.1 Baseline Specification

Table 6 presents the baseline result from estimating equation (3). Each column
includes increasingly stringent levels of fixed effects. In column (1), we only use
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bank × firm fixed effects to compare lending of affected and unaffected banks
to the same firm j before and after the collateral framework change in January
2007. Both the coefficient of interest (0.165) and the Post07t indicator (0.143)
are positive but insignificant. In column (2), we control for time-varying country
differences by including bank-country × quarter and firm-country × quarter fixed
effects. In addition, we add firm × quarter fixed effects to control for loan demand
(Khwaja and Mian 2008). We find a positive treatment effect (0.115), which is
significant at the 1% level.

Column (3) shows a specification with loan and bank level controls that refine
the comparison between treatment and control group. We include the log of assets,
return on equity, as well as leverage, cash, securities and deposits ratios over total
assets, all lagged by four quarters. These control variables are standard in the
empirical literature on the bank-lending channel (Kashyap and Stein 2000). Banks
with a higher securities ratio supply fewer loans on average, which is however not
robustly significant across specifications. Other bank level controls are insignificant
across specifications. Additional loan supply is significantly larger for secured
loans, other loan level controls are at most weakly significant. Including controls
even increases the coefficient of interest: affected banks increase their lending by
14.8%, relative to unaffected banks. To put this effect into perspective, we multiply
the coefficient by the (full sample) average loan volume from bank i to firm j at
time t (see Table 1). Affected banks increase their loan supply by 0.148 · 451 = 67
mn USD each quarter.

To ensure that our results are not driven by heterogeneity in the treatment
of bank loans under the NCB-regime, we define the indicator DomAff i(0/1) that
equals one for banks located in countries where the respective NCB did not accept
domestic bank loans before the policy change (BE, GR, IT, PT) and zero for banks
in all other euro area countries (AT, DE, ES, FR, IR, NL). Column (4) shows
that interacting DomAff i(0/1) with the treatment indicator yields no significant
effect. The estimated coefficient on the Affected -measure is slightly smaller than
the baseline effect in column (3) but still highly significant.22 In column (5), we
replace firm × quarter fixed effects by country × industry × quarter fixed effects
(Degryse et al. 2019), which barely changes the results. In all specifications, the
magnitude of the estimated credit supply effect is similar to Van Bekkum, Gabarro,
and Irani (2018).

Parallel Trend Assumption Figure 2 plots coefficient estimates of the baseline
specification for loan supply over a 12-quarter event window, spanning all quarters
between announcement and implementation in January 2007. The null hypothesis

22As Table 2 shows, banks headquartered in Belgium, Greece, Italy, and Portugal only make
up 11% of all loans in our sample.

17



of different pre-trends between affected and unaffected banks can not be rejected,
with statistically insignificant coefficient estimates hovering around zero. After
the collateral framework shock, the lending activity of affected banks becomes
positive and significant relative to the control group of unaffected banks. As long
as confounding factors affect both types of banks in the same way, for example an
accommodative monetary policy stance in the early 2000s, they are canceled out
by the difference-in-differences approach.

5.2 Additional Results and Robustness

Next, we discuss the results of several different specifications and robustness checks
to corroborate the baseline credit supply effects. In Table 7, we show the extensive
and total margin, complementing our baseline results at the intensive margin.
Controlling for loan demand and adding bank country × time fixed effects, column
(2) shows that there is also a significantly positive effect at the total margin.
Likewise, column (4) shows that the probability of bank i extending a loan to firm
i in quarter t is one percentage point larger for affected banks after the treatment.
Second, Table 8 shows that the response of loan spreads is consistent with our
baseline results. Under the most stringed specifications in columns (3) to (5), the
coefficient on Affectedi(0/1) × Post07t is significantly negative at the 1%-level
once loan demand is controlled for. The effect size of 16 basis points is comparable
to Pelizzon et al. (2023) and Mésonnier, O’Donnell, and Toutain (2021). Bank and
loan level controls are mostly insignificant, only the loan purpose has a significantly
positive effect on loan spreads.

Falsification Tests and Participant Sample Table 9 and Table 10 show that,
for both falsification tests, the coefficients on Foreign-Affectedi(0/1)× Post07t and
Placebo-Affectedi(0/1) × Post07t are insignificant or even negative across all spec-
ifications. This suggests that the credit supply effects in our baseline specification
indeed reflect the collateral framework shock and are not driven by other factors
that affect treatment and control group in heterogeneous ways.

Table 11 presents results of using an announcement treatment indicator instead
of the implementation data. It therefore takes on the value of zero until Q2 2005
and a value of one afterwards. We find no significant effect across all specifications,
which suggests that the announcement date did not play a relevant role in banks’
lending decisions. Since syndicated bank loans are non-marketable, it is not sur-
prising that there are no announcement effects of the collateral framework shock.
In a final step, we augment the sample by all participant banks and re-estimate
equation (3). The results are presented in Table 12 and show that, compared to
the baseline results in Table 6, the effect size is around 50% smaller, but still sig-
nificant at the 1% level. This is plausible given the three jurisdiction restriction
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on collateral eligibility.

5.3 Borrower Location

The results so far indicate that banks holding a large share of other euro area
loans significantly increase their lending, compared to their unaffected peers. We
now investigate the geographical distribution of affected banks’ additional credit
supply. Table 13 shows that the effect on direct cross-border lending is positive
and significant, but relatively small (0.019) compared to the full sample. This
result also holds under a very stringent fixed effect structure and is also robust to
using firm × industry × time fixed effects (Degryse et al. 2019). In contrast, the
single list’s effect is an order of magnitude larger for firms headquartered in the
affected banks’ home country (0.311 or 0.296, depending on the specification).

Using loan spreads as an alternative proxy for credit supply yields very similar
results: the spread on domestic firms declines by 21bp to 24bp, depending on the
specification, which is significant at the 1% level. In contrast, spreads for other
euro area borrowers decline only by 14bp, which is only significant at the 10%
level and smaller than the effect in the full sample. There is no significant effect
on loan volumes or spreads for the sub-sample firms outside the euro area. The
absence of large international lending effects implies a relatively weak substitution
effect between domestic and cross-border lending. At the same time, the positive
shock to the liquidity of bank assets has a positive wealth effect on affected banks.
They predominately increase their credit supply domestically, where they have a
comparative advantage over their international competitors.

5.4 Borrower Fundamentals

We now take a closer look at the firms benefiting from this credit expansion. We
provide two complementary approaches to show that in particular high-risk and
credit constrained borrowers are subject to funding inflows. Similar to borrower
location, we estimate equation (3) on two sub-samples split according to firms
being classified as tradable or non-tradable. We classify firms based on primary
SIC codes reported in DealScan following Müller and Verner (2021) and Giannetti
and Jang (2020).23 The coefficient on Affected0i(0/1) × Post07t is positive and
significant for non-tradables (column 2), but insignificant for tradables. This result
is consistent with Berg et al. (2022), who show that the positive liquidity shock
to the banking system induced by the ECB’s corporate bond purchase programme
had positive credit supply effects almost exclusively in the real estate sector.

23The tradable sector mainly consists of manufacturing firms (SIC code 2000-3999), while the
non-tradable sector includes construction (SIC code 1500-1799), wholesale and retail services
(SIC code 5000-5999) and accommodation (SIC code 7000-7099).
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The complementary approach using distance-to-default as dependent variable
is shown in Table 15. Across all specifications, the distance-to-default declines af-
ter the shock for affected banks: the riskiness of the loan portfolio increases. This
result is consistent with risk-taking effects reported in Van Bekkum, Gabarro, and
Irani (2018), who show that banks were investing into riskier residential mortgages
following a relaxation in eligibility requirements for residential mortgage backed
securities. Interpreting the distance-to-default as a measure of borrowing con-
straints (Farre-Mensa and Ljungqvist 2015), the result can also be read as follows:
the transmission of positive shocks to bank liquidity conditions is particularly pro-
nounced for borrowing constrained firms.

5.5 Firm Level Results

Lastly, we describe the results at the firm level. We restrict the sample to firms
with available balance sheet data. Robust standard errors are clustered at the
firm level and we include firm level control variables (log of total assets, leverage
ratio and liquidity ratio), all lagged by one year. As the last column of Table 16
shows, the effect on debt issuance is positive and significant. Firms in the upper
tercile of the Exposed -ratio increased their loan growth by around 80%, compared
to firms in the lower tercile. The single list’s effects are, thus, not restricted to
credit supply by affected banks, but also translate into an increase of debt issuance
at the firm level. This effect is consistent with Pelizzon et al. (2023).

In Table 17 and Table 18, we show how the shock to liquidity of bank assets
transmits into a positive funding shock for the real sector. Interacting the firm
level exposure dummy with the Post07t-indicator variable reveals a positive and
significant effect on tangible assets (around 10 percent) and employment (around
4 percent), once firm and industry × year fixed effects are included. While both
effects are robust to including firm controls such as size, leverage, and liquid asset
holdings, the liquidity shock had more pronounced effects on investment. In un-
reported results, we do not find significant effects on firm’s debt maturity profile
or their liquid asset holdings. Notably, the increase in real activity is measured
in 2007 and 2008, which already contains the first quarters of the financial cri-
sis. This suggests that the real effects of the collateral framework shock were not
short-lived or restricted to periods of overall benign credit conditions.

6 Conclusion

In this paper, we discussed the transmission of bank liquidity shocks to credit
supply, cross-border lending, and real effects at the firm level. Using a collateral
policy change by the ECB as exogenous shock to the liquidity of bank assets, we
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find that harmonizing the collateral framework has an impact on banks’ credit
supply and the real economy. Banks with eligible assets on their balance sheet
increase their lending in the syndicated loan market by around 14% compared to
unaffected banks. Firms borrowing from affected banks prior to the liquidity shock
experience growth in loan issuance, employment, and tangible investment.

Our results furthermore suggest that the inclusion of cross-border bank loans
stimulates direct cross-border lending, but only to a small extent. The interna-
tional dimension of the collateral framework shock allows us to cleanly benchmark
the cross-border effects against domestic lending effects. Here, we find that the
single list induced banks to primarily increase lending to domestic firms, suggesting
a positive but relatively small international transmission of bank liquidity shocks.
We also study the role of borrower fundamentals for banks’ credit supply and find
that additional credit supply was primarily directed to riskier firms as measured
by their distance-to-default and firms active in the non-tradable sector, which is
in line with conventional theories of financial intermediation.

21



References

Amiti, Mary and David E. Weinstein (2018). “How Much Do Idiosyncratic Bank
Shocks Affect Investment? Evidence from Matched Bank-Firm Loan Data”. In:
Journal of Political Economy 126.2, pp. 525–587.
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7 Tables and Figures

7.1 Summary Statistics

This subsection presents summary statistics at the loan, bank, and firm level.

Table 1: Summary Statistics: Bank-Loan-Quarter Level. This table
presents summary statistics on the bank-loan-quarter level. The sample period
is Q1 2006 to Q4 2007. Loan amount is the loan issuance granted by euro-area
lead arranger i to firm j at quarter t. The spread is calculated as the yield minus
LIBOR including annual fees, measured in basis points. Loan Deal Purpose is a
categorical variable with five categories: Other Corporate (1), Working Capital
(2), Fixed Investment (3), Debt Repayment (4), M & A (5).

mean sd min max count

Loan amount (mn USD) 451.13 711.36 8.96 3,176.25 3,209
Spread (bps) 203.72 129.69 25.00 550.00 3,209
Maturity (months) 85.11 41.66 5.00 515.00 3,167
Share of lead arrangers (%) 1.00 0.00 1.00 1.00 3,209
Loan Deal Purpose ∈ 0, 5 3.33 1.64 1.00 5.00 3,209
Loan Refinancing (0/1) 0.30 0.46 0.00 1.00 3,209
Loan Secured (0/1) 0.97 0.17 0.00 1.00 2,301
Distance to Default 15.23 14.35 4.08 42.56 245
Foreign loans (%) 0.46 0.50 0.00 1.00 3,209
Euro area loans (%) 0.54 0.50 0.00 1.00 3,209

Of which

Other euro area loans (%) 0.38 0.49 0.00 1.00 1,747
Domestic loans (%) 0.62 0.49 0.00 1.00 1,747
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Table 2: Summary Statistics: Distribution over Countries. This table splits
loan-level observations over the full sample by bank headquarter country.

Country Number of Loans Frequency (%)

Austria 15 0.47
Belgium 57 1.78
France 1,373 42.83
Germany 786 24.52
Greece 2 0.06
Ireland 67 2.09
Italy 288 8.98
Netherlands 383 11.95
Portugal 10 0.31
Spain 225 7.02
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Table 3: Summary Statistics: Bank Level. Panel A presents summary statis-
tics for all euro area banks included in the baseline sample from Q1 2006 to Q4
2006. Loans ratio refers to gross loans outstanding and is defined - as all other
ratios - over total assets and indicated in percent. The Affected -measure is defined
according to equation (2). Panel B shows univariate t-tests between affected and
unaffected banks, based on a median split along the Affected -measure (2) in the
period prior to the collateral framework shock Q1 2006 - Q4 2006.

Panel A: Full Sample

Mean SD Min Max Count

ln(Total Assets) 12.08 1.36 8.83 14.17 35
Loans ratio 58.86 17.77 14.84 85.38 35
Securities ratio 25.74 20.68 6.41 94.08 35
Cash ratio 1.49 2.22 0.02 11.12 35
Deposit ratio 40.53 18.79 5.17 72.87 35
Equity ratio 4.98 2.64 2.21 15.23 35
Return on Equity (%) 15.29 6.21 4.63 29.17 35
Affectedi(%) 61.36 36.89 0.00 100.00 35
Affectedi(0/1) 0.46 0.51 0.00 1.00 35

Panel B: Univariate t-tests

Less Affected More Affected
Mean N Mean N Diff. t-stat.

ln(Total Assets) 12.00 19 12.17 16 -0.173 -0.370
Loans ratio 62.19 19 54.91 16 7.274 1.215
Securities ratio 31.00 19 19.50 16 11.504 1.683
Cash ratio 1.32 19 1.68 16 -0.364 -0.477
Deposit ratio 38.17 19 43.34 16 -5.180 -0.808
Equity ratio 4.50 19 5.55 16 -1.048 -1.179
Return on Equity (%) 13.63 19 17.25 16 -3.613∗ -1.768
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Table 4: List of Banks.

Bank Country

Raiffeisen Zentralbank Austria
Fortis Bank Belgium
KBC Group Belgium
Societe Generale France
BNP Paribas France
Natixis France
Credit Agricole France
Portigon AG Germany
Landesbank Hessen-Thuringen Germany
BayernLB Germany
Landesbank Baden-Wurttemberg Germany
Deutsche Bank Germany
DZ Bank Germany
HSH Nordbank Germany
IKB Deutsche Industrie Bank Germany
NordLB Germany
Commerzbank Germany
Alpha Bank Greece
Bank of Ireland Group Ireland
Allied Irish Banks Ireland
Unione di Banche Italiane Italy
Mediobanca Italy
UniCredit Italy
Intesa Sanpaolo Italy
Rabobank Netherlands
ING Group Netherlands
Caixa Geral de Depositos Portugal
Caixabank Spain
Banco Guipuzcoano Spain
Banco Pastor Spain
Banco Bilbao Vizcaya Argentaria Spain
Bankinter Spain
Banco de Sabadell Spain
Banco Santander Spain
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Table 5: Summary Statistics: Firm Level. This table presents summary
statistics for the firm cross-section in 2005-2006, the years prior to the collateral
framework shock. Loan Vol refers to the sum of issued syndicated loans issued
to firm j in year t. Leverage is based on firm j’s long term debt, Liquidity refers
to operating net cash flows (Compustat item ”ibc”). Both ratios are defined with
respect to total assets and indicated in percentage points. The last two columns
in Panel B shows the univariate t-statistic for a test of equal means between both
groups in 2006, the year prior to the collateral framework shock.

Panel A: Full Sample

Mean SD Min Max Count

ln(Loan amount) 2.86 3.47 0.00 12.28 1,121
ln(Total assets) 8.25 1.72 4.40 14.89 1,068
Leverage ratio 37.67 17.87 0.06 79.40 1,070
Liquidity ratio 3.15 6.77 -25.13 19.44 1,074
ln(Tangible assets) 6.86 2.22 1.59 13.51 1,042
ln(No of employees) 2.16 1.23 0.04 5.03 938
Exposedj(0/1) 0.50 0.50 0.00 1.00 1,121
Exposedj(%) 46.94 36.76 0.00 100.00 1,121

Panel B: Univariate t-tests

Less Exposed More Exposed Diff t-stat

ln(Loan amount) 2.94 180 3.07 189 -0.132 -0.363
ln(Total assets) 8.30 170 8.13 180 0.170 0.931
Leverage ratio 37.42 172 37.87 178 -0.454 -0.237
Liquidity ratio 2.09 172 3.23 180 -1.142 -1.497
ln(Tangible assets) 6.97 169 6.69 172 0.276 1.160
ln(No of employees) 2.34 150 2.05 151 0.285∗∗ 2.054
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7.2 Baseline Results

Table 6: Loan Supply: Loan-Quarter Level. This table presents the effect
of the single list’s introduction on credit supply. Loan Vol is the loan issuance
from bank i to firm j at quarter t. Affectedi(0/1) is based on a median split
of banks along the Affected -measure, see equation (2). DomAff i(0/1) equals one
for banks located in countries where the respective national banks did not accept
domestic bank loans as collateral before the policy change. It is equal to zero for
banks located in countries where the respective national banks accepted domestic
bank loans (ES, FR, DE, AT, NL, IE). Post07t indicates the single-list regime
after January 2007. The control variables on bank and loan level are lagged by 4
quarters. ***, **, * denote significance at the 1, 5, and 10% level, respectively.

(1) (2) (3) (4) (5)
VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post07t 0.165 0.115*** 0.148*** 0.111*** 0.149***
(0.149) (0.041) (0.047) (0.032) (0.048)

ln(Total Assets) 0.105** 0.053 0.113
(0.051) (0.035) (0.103)

Equity ratio -0.013 -0.009 -0.011
(0.016) (0.011) (0.025)

Return on Equity 0.000 -0.000 0.000
(0.001) (0.000) (0.001)

Cash ratio -0.002 -0.005* -0.001
(0.009) (0.003) (0.011)

Securities ratio -0.002* -0.000 -0.002**
(0.001) (0.001) (0.001)

Deposit ratio 0.001 0.001 0.001
(0.001) (0.001) (0.001)

Loan refinancing 0.663* 0.669* 0.671*
(0.380) (0.375) (0.376)

Loan secured 0.468*** 0.468*** 0.499***
(0.122) (0.121) (0.129)

Loan purpose 0.098 0.098 0.098
(0.116) (0.114) (0.108)

Post07t 0.143
(0.102)

DomAffi(0/1)× Post07t -0.054
(0.046)

Observations 3,206 3,206 3,206 3,206 3,180
R-squared 0.847 0.865 0.866 0.866 0.867
Bank-level Controls No No Yes Yes Yes
Loan-level Controls No No Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes
FirmCountry × Time FE No Yes Yes Yes Yes
FirmCountry × Industry × Time FE No No No No Yes
BankCountry × Time FE No Yes Yes No Yes
Firm × Time FE No Yes Yes Yes No
Cluster Bank Bank Bank Bank Bank
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Figure 2: Parallel Trend Assumption. The figure is based on the following
equation:

log(Lijt) =
∑

τ ̸=Q4 2006

βτAffectedi(0/1)× 1{τ = t}+ εijt ,

1{τ = t} is a dummy variable that equals one in quarter t and 0 otherwise. Q4
2006, the quarter before the collateral framework shock, is excluded to estimate
the dynamic effect. The dashed lines represent 90% confidence intervals, adjusted
for bank level clustering.
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7.3 Additional Results and Robustness

Table 7: Loan Supply: Extensive and Total Margin. This table presents
the effect of the single list’s introduction on credit supply. The sample is extended
into a balanced panel of firm-bank pairs at the quarterly frequency, including zeros
where there was no interaction in the firm-bank pair. The dependent variable in
the first two columns, Loan Vol, is the loan issuance from lead bank i to firm j
at quarter t. The dependent variable in the last two Column, Pr Loan, equals
one if lead bank i extended a loan to firm j at quarter t. Affectedi(0/1) is based
on a median split of banks along the Affected -measure, see equation (2). Post07t
indicates the single-list regime after January 2007. The control variables on bank
and loan level are lagged by 4 quarters. ***, **, * denote significance at the 1, 5,
and 10% level, respectively.

(1) (2) (3) (4)
VARIABLES ln(Loan Vol) ln(Loan Vol) Pr(Loan) Pr(Loan)

Affectedi(0/1)× Post07t -0.051 0.067** -0.008 0.010**
(0.065) (0.032) (0.011) (0.005)

Post07t -0.047 -0.008
(0.043) (0.008)

Observations 10,992 10,992 10,992 10,992
R-squared 0.001 0.949 0.001 0.947
Bank FE Yes Yes Yes Yes
BankCountry × Time FE No Yes No Yes
Firm × Time FE No Yes No Yes
Cluster Bank Bank Bank Bank
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Table 8: Interest Rate Spreads: Loan-Quarter Level. This table presents
the effect of the single list’s introduction on loan spreads. Affectedi(0/1) is based
on a median split of banks along the Affected -measure, see equation (2). Post07t
indicates the single-list regime after January 2007. The control variables on bank
and loan level are lagged by 4 quarters. ***, **, * denote significance at the 1, 5,
and 10% level, respectively.

(1) (2) (3) (4) (5)
VARIABLES Spread Spread Spread Spread Spread

Affectedi(0/1)× Post07t 9.546 -14.221* -16.233*** -10.970*** -15.321***
(20.399) (7.049) (3.912) (3.139) (4.216)

ln(Total Assets) -20.055 -7.392 -6.065
(13.492) (10.612) (8.486)

Equity ratio -2.444 0.774 0.756
(4.612) (2.561) (3.069)

Return on Equity -0.064 0.048 0.048
(0.125) (0.094) (0.141)

Cash ratio 5.166* 4.347 6.174
(2.912) (2.634) (3.801)

Securities ratio 0.925 0.661 0.861
(1.059) (0.700) (1.081)

Deposit ratio -0.126 -0.160 -0.243
(0.284) (0.192) (0.229)

Loan refinancing -26.588 -26.577 -27.685
(25.604) (25.235) (25.114)

Loan secured -21.629 -21.627 -23.439
(15.451) (15.271) (16.342)

Loan purpose 17.235** 17.302** 15.903**
(7.893) (7.787) (7.724)

Post07t -22.838**
(9.062)

DomAffi(0/1)× Post07t -14.086***
(4.844)

Observations 3,206 3,206 3,206 3,206 3,180
R-squared 0.766 0.782 0.782 0.782 0.781
Bank-level Controls No No Yes Yes Yes
Loan-level Controls No No Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes
FirmCountry × Time FE No Yes Yes Yes Yes
FirmCountry × Industry × Time FE No No No No Yes
BankCountry × Time FE No Yes Yes No Yes
Firm × Time FE No Yes Yes Yes No
Cluster Bank Bank Bank Bank Bank
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Table 9: Falsification Test: Foreign Banks. This table presents the effect of
the single list’s introduction on credit supply. The analysis is based on data on the
bank-loan-quarter level from Q1 2006 to Q4 2007. Loan Vol is the loan issuance
from bank i to firm j at quarter t. Affectedi(0/1) is based on a median split
of banks along the placebo measure (5). Post07t indicates the single-list regime
after January 2007. The control variables on bank and loan level are lagged by 4
quarters. Country-fixed effects are based on firm headquarters. ***, **, * denote
significance at the 1, 5, and 10% level, respectively.

(1) (2) (3) (4)
VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

ForAffi(0/1)× Post07t 0.070 -0.079*** -0.016 0.009
(0.076) (0.023) (0.088) (0.074)

Observations 3,492 3,492 3,492 3,434
R-squared 0.857 0.860 0.861 0.862
Bank-level Controls No No Yes Yes
Loan-level Controls No No Yes Yes
Bank × Firm FE Yes Yes Yes Yes
Country × Time FE No Yes Yes Yes
Country × Industry × Time FE No No No Yes
Firm × Time FE No Yes Yes No
Cluster Bank Bank Bank Bank
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Table 10: Falsification Test: Credit Lines. This table presents the effect of
the single list’s introduction on credit supply. The analysis is based on data on the
bank-loan-quarter level from Q1 2006 to Q4 2007. Loan Vol is the loan issuance
from bank i to firm j at quarter t. Affectedi(0/1) is based on a median split of
banks along the placebo measure using (always ineligible) revolving credit lines.
Post07t indicates the single-list regime after January 2007. The control variables
on bank and loan level are lagged by 4 quarters. Country-fixed effects are based
on firm headquarters. ***, **, * denote significance at the 1, 5, and 10% level,
respectively.

(1) (2) (3) (4)
VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post07t -0.112 -0.030 -0.032* -0.021
(0.101) (0.019) (0.018) (0.021)

Post07t 0.144**
(0.060)

Observations 1,826 1,826 1,826 1,818
R-squared 0.893 0.909 0.910 0.912
Bank-level Controls No No Yes Yes
Loan-level Controls No No Yes Yes
Bank × Firm FE Yes Yes Yes Yes
Country × Time FE No Yes Yes Yes
Country × Industry × Time FE No No No Yes
Firm × Time FE No Yes Yes No
Cluster Bank Bank Bank Bank

Table 11: Announcement Effect. This table presents the effect of the single
list’s announcement date on credit supply. Loan Vol is the loan issuance from bank
i to firm j at quarter t. Affectedi(0/1) is based on a median split of banks along
the Affected -measure, see equation (2). Post05t indicates the announcement of the
single-list regime after June 2005. The control variables on bank and loan level
are lagged by 4 quarters. Country-fixed effects are based on firm headquarters.
***, **, * denote significance at the 1, 5, and 10% level, respectively.

(1) (2) (3) (4)
VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post05t 0.009 0.039 0.031 0.023
(0.151) (0.024) (0.024) (0.023)

Observations 3,372 3,372 3,372 3,351
R-squared 0.865 0.876 0.877 0.877
Bank-level Controls No No Yes Yes
Loan-level Controls No No Yes Yes
Bank × Firm FE Yes Yes Yes Yes
Country × Time FE No Yes Yes Yes
Country × Industry × Time FE No No No Yes
Firm × Time FE No Yes Yes No
Cluster Bank Bank Bank Bank
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Table 12: Lead Arranger and Participant Sample. This table presents the
effect of the single list’s introduction on credit supply by lead arrangers and par-
ticipating banks. Loan Vol is the loan issuance from bank i to firm j at quarter
t. Affectedi(0/1) is based on a median split of banks along the Affected -measure,
see equation (2). Post07t indicates the single-list regime after January 2007. The
control variables on bank and loan level are lagged by 4 quarters. Country-fixed
effects are based on firm headquarters. ***, **, * denote significance at the 1, 5,
and 10% level, respectively.

(1) (2) (3) (4)
VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post07t 0.051 0.048*** 0.044*** 0.023
(0.050) (0.013) (0.016) (0.019)

Observations 10,117 10,117 10,117 9,997
R-squared 0.857 0.862 0.863 0.864
Bank-level Controls No No Yes Yes
Loan-level Controls No No Yes Yes
Bank × Firm FE Yes Yes Yes Yes
Country × Time FE No Yes Yes Yes
Country × Industry × Time FE No No No Yes
Firm × Time FE No Yes Yes No
Cluster Bank Bank Bank Bank
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7.4 Borrower Characteristics

Table 13: Loan Supply: Geographical Distribution. This table provides sample splits according to borrower
location vis-a-vis banks. The analysis is based on data on the bank-loan-quarter level from Q1 2006 to Q4 2007.
Loan Vol is the loan issuance from lead bank i to firm j at quarter t. Affectedi(0/1) is based on a median split
of banks along the Affected -measure, see equation (2). Post07t indicates the single-list regime after January 2007.
The control variables on bank and loan level are lagged by 4 quarters. Country-fixed effects are based on firm
headquarters. ***, **, * denote significance at the 1, 5, and 10% level, respectively.

(1) (2) (3) (4) (5) (6)
Domestic Domestic Other EA Other EA Non EA Non EA

VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post07t 0.311*** 0.296*** 0.019** 0.019** 0.015 0.015
(0.032) (0.030) (0.008) (0.007) (0.016) (0.016)

Observations 941 943 800 800 1,462 1,445
R-squared 0.893 0.893 0.867 0.867 0.838 0.839
Bank-level Controls Yes Yes Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes Yes
Country × Time FE Yes Yes Yes Yes Yes Yes
Country × Industry × Time FE No Yes No Yes No Yes
Firm × Time FE Yes No Yes No Yes No
Cluster Bank Bank Bank Bank Bank Bank

(1) (2) (3) (4) (5) (6)
Domestic Domestic Other EA Other EA Non EA Non EA

VARIABLES Spread Spread Spread Spread Spread Spread

Affectedi(0/1)× Post07t -23.630*** -21.367** -14.144* -14.144* 0.695 0.702
(7.560) (9.689) (7.634) (7.558) (0.960) (0.952)

Observations 941 943 800 800 1,462 1,445
R-squared 0.699 0.700 0.737 0.737 0.830 0.829
Bank-level Controls Yes Yes Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes Yes
Country × Time FE Yes Yes Yes Yes Yes Yes
Country × Industry × Time FE No Yes No Yes No Yes
Firm × Time FE Yes No Yes No Yes No
Cluster Bank Bank Bank Bank Bank Bank
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Table 14: Loan Supply: Borrower Characteristics. This table provides a
sample split according to borrower sector. The analysis is based on data on the
bank-loan-quarter level from Q1 2006 to Q4 2007. Loan Vol is the loan issuance
from bank i to firm j at quarter t. Affectedi(0/1) is based on a median split of
banks along the Affected -measure, see equation (2). Tradable are firms active in
tradable industries (SIC code 2000-3999). Non-tradable are firms active in non-
tradable industries (SIC code 5000-5999,6500-6599, 7000-7099). Post07t indicates
the single-list regime after January 2007. The control variables on bank and loan
level are lagged by 4 quarters. Country-fixed effects are based on firm headquarters.
***, **, * denote significance at the 1, 5, and 10% level, respectively.

(1) (2) (3) (4)
Tradable Tradable Non Tradable Non Tradable

VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post07t 0.014 0.014 0.104*** 0.132***
(0.023) (0.023) (0.024) (0.023)

Observations 1,117 1,120 503 506
R-squared 0.881 0.881 0.763 0.765
Bank-level Controls Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes
Country × Time FE Yes Yes Yes Yes
Country × Industry × Time FE No Yes No Yes
Firm × Time FE Yes No Yes No
Cluster Bank Bank Bank Bank

40



Table 15: Bank Risk Taking. This table provides evidence on bank risk taking
by estimating (6) using data from Q1 2006 to Q4 2007. Affectedi(0/1) is based
on a median split of banks along the Affected -measure, see equation (2). Post07t
indicates the single-list regime after January 2007. The control variables on bank
and loan level are lagged by 4 quarters. Country-fixed effects are based on the
bank headquarters. ***, **, * denote significance at the 1, 5, and 10% level,
respectively.

(1) (2) (3)
VARIABLES D2D D2D D2D

Affectedi(0/1)× Post07t -0.036 -0.016* -0.007**
(0.033) (0.008) (0.002)

ln(Total Assets) 0.044***
(0.009)

Equity ratio 0.028***
(0.004)

Cash ratio 0.037***
(0.007)

Security ratio -0.001
(0.000)

Deposit ratio -0.001*
(0.000)

Observations 245 245 245
R-squared 0.858 0.993 0.998
Bank-level Controls No No Yes
Bank-Country × Time FE No Yes Yes
Cluster Bank Bank Bank
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7.5 Firm Level Results

Table 16: Firm Level: Loan Growth. This table provides results at the firm-
year level from 2005 to 2008. The treatment variable Exposedj (0/1) equals one
for firms in the upper tercile of the Exposure-measure (7) and zero for firms in the
lower tercile. Post07t equals one after the collateral framework shock in January
2007, and zero otherwise. ***, **, *, + denote significance at the 1, 5, 10, and
15% level, respectively.

(1) (2) (3)
VARIABLES ∆ ln(loan volume) ∆ ln(loan volume) ∆ ln(loan volume)

Exposedj(0/1) ×Post07t 0.768* 0.801+ 0.865*
(0.420) (0.507) (0.498)

ln(Assets)j,t−1 -1.984***
(0.581)

Leveragej,t−1 -7.028***
(2.111)

Liquidityj,t−1 -1.735
(3.394)

Exposedj (0/1) -0.677**
(0.288)

Post07t -0.990***
(0.317)

Observations 1,816 1,816 1,816
R-squared 0.006 0.173 0.196
Firm Controls No No Yes
Firm FE No Yes Yes
Industry × Year FE No Yes Yes
Cluster Firm Firm Firm
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Table 17: Firm Level: Tangible Assets. This table provides results at the
firm-year level from 2005 to 2008. The treatment variable Exposedj (0/1) equals
one for firms in the upper tercile of the Exposure-measure (7) and zero for firms
in the lower tercile. Post07t equals one after the collateral framework shock in
January 2007, and zero otherwise. ***, **, * denote significance at the 1, 5, and
10% level, respectively.

(1) (2) (3)
VARIABLES ln(Tangible assets) ln(Tangible assets) ln(Tangible assets)

Exposedj(0/1) ×Post07t -0.026 0.120** 0.085**
(0.153) (0.047) (0.037)

ln(Assets)j,t−1 0.362***
(0.045)

Leveragej,t−1 -0.120
(0.131)

Liquidityj,t−1 0.247
(0.217)

Exposedj(0/1) -0.432*
(0.224)

Post07t 0.116
(0.120)

Observations 1,629 1,629 1,629
R-squared 0.010 0.986 0.988
Firm Controls No No Yes
Firm FE No Yes Yes
Industry × Year FE No Yes Yes
Cluster Firm Firm Firm
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Table 18: Firm Level: Employment. This table provides results at the firm-
year level from 2005 to 2008. The treatment variable Exposedj (0/1) equals one
for firms in the upper tercile of the Exposure-measure (7) and zero for firms in the
lower tercile. Post07t equals one after the collateral framework shock in January
2007, and zero otherwise. ***, **, *, + denote significance at the 1, 5, 10, and
15% level, respectively.

(1) (2) (3)
VARIABLES ln(Employ) ln(Employ) ln(Employ)

Exposedj(0/1) ×Post07t 0.084 0.044* 0.036+

(0.091) (0.026) (0.025)
ln(Assets)j,t−1 0.162***

(0.035)
Leveragej,t−1 -0.132

(0.094)
Liquidityj,t−1 0.078

(0.123)
Exposedj (0/1) -0.304**

(0.136)
Post07t -0.128*

(0.073)

Observations 1,390 1,390 1,390
R-squared 0.012 0.992 0.993
Firm Controls No No Yes
Firm FE No Yes Yes
Industry × Year FE No Yes Yes
Cluster Firm Firm Firm
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Table 19: Variable Definitions

Variable Source Description

Loan volume DealScan Loan volume to firm j by bank i in quarter t
Spread DealScan Spread over LIBOR including annual fees in basis points
Maturity DealScan Maturity of syndicated loan in months
Lead arranger DealScan Indicator variable equal to one if a bank acts as lead ar-

ranger
Ln(volume) DealScan Logarithm of (one plus) the loan issuance from bank i to

firm j at quarter t

ln(Total Assets) CapitalIQ Logarithm of one plus total assets
Loans ratio CapitalIQ Share of gross loans over total loans
Equity ratio CapitalIQ Share of equity over total assets (leverage ratio)
ROE (%) CapitalIQ Return on equity
Cash ratio CapitalIQ Share of cash and equivalents over total assets
Securities ratio CapitalIQ Share of investment securities over total assets
Deposit ratio CapitalIQ Share of deposits over total assets

Tradable Compustat Indicator equals one if firm j is active in tradable industries
(SIC codes 2000-3999)

Non-tradable Compustat Indicator equals one if firm j is active in non-tradable in-
dustries (SIC codes 1500-1799, 5000-5999, 7000-7099)

Pr(Loan) DealScan Indicator variable that equals one if firm j obtains a bank
loan in period t, and zero otherwise

ln(Total assets) Compustat Natural logarithm of one plus total assets
Leverage Compustat Ratio of long term debt to total assets
Liquidity Compustat Ratio of cash equivalents over total assets
Employment Compustat Number of employees, in thousands
PPE Compustat Plants, Property and Equipment
D2D Compustat Distance-to-default, computed over a one-year horizon
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Appendix for ”The Transmission of Bank
Liquidity Shocks: Evidence from the
Eurosystem Collateral Framework”

Pia Huettl Matthias Kaldorf

A Subsidiary Level

In this section, we directly test for credit supply effects of the single list at the
subsidiary level. We re-estimate (3) at the subsidiary-level :

ln(Lkjt) = β1Affectedk(0/1)× Post07t + βXi,t−4 + µkj + νjt + cjt + ϵkjt . (9)

The median-split is now performed at the subsidiary level, such that a bank group
i can have both affected and unaffected subsidiaries. Bank-firm fixed effects µkj are
now defined at the subsidiary level, as is the clustering of standard errors. Since
eligibility is restricted to loans involving at most two jurisdictions, we expect to
observe significant effects at the subsidiary level as well.

Table A.1 shows the results of estimating the single list’s effect on loan supply at
the subsidiary level. Similar to the baseline specification, the coefficient of interest
β1 is significantly positive after including country × time and firm × time fixed
effects and is robust to including loan-level controls and modifications in the fixed
effect structure. Subsidiaries increase loan supply by 5.1% to 7.4%, depending
on the specification: the effect size is slightly smaller than in the baseline but of
comparable magnitude.

46



Table A.1: Credit Supply: Subsidiary Level. This table presents the effect of
the single list’s introduction on credit supply of subsidiaries. The analysis is based
on data on the bank-loan-quarter level from Q1 2006 to Q4 2007. Loan Vol is
the loan issuance from subsidiary s to firm j at quarter t. Affectedk(0/1) is based
on a median split of subsidiaries along the subsidiary-level Affected -measure, see
equation (1). Post07t indicates the single-list regime after January 2007. The
loan-level control variables are lagged by 4 quarters. Country-fixed effects are
based on borrower headquarters. ***, **, * denote significance at the 1, 5, and
10% level, respectively.

(1) (2) (3) (4) (5)
VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedk(0/1)× Post07t 0.199 0.142 0.068** 0.067* 0.068**
(0.125) (0.156) (0.034) (0.035) (0.033)

Post07t 0.131
(0.080)

DomAffk(0/1)× Post07t 0.057
(0.042)

Observations 2,931 2,931 2,931 2,931 2,905
R-squared 0.850 0.860 0.864 0.864 0.865
Loan-level Controls No No Yes Yes Yes
Subsidiary FE Yes Yes Yes Yes Yes
Subsidiary × Firm FE Yes Yes Yes Yes Yes
Country × Time FE No Yes Yes Yes Yes
Country × Industry × Time FE No No No No Yes
Firm × Time FE No Yes Yes Yes No
Cluster Subsidiary Subsidiary Subsidiary Subsidiary Subsidiary

(1) (2) (3) (4) (5)
VARIABLES Spread Spread Spread Spread Spread

Affectedk(0/1)× Post07t -3.169 -21.887*** -13.119* -13.162* -13.115*
(15.541) (7.404) (7.150) (7.125) (7.045)

Post07t -24.008**
(11.541)

DomAffk(0/1)× Post07t 2.496
(2.330)

Observations 2,931 2,931 2,931 2,931 2,905
R-squared 0.773 0.782 0.784 0.784 0.783
Loan-level Controls No No Yes Yes Yes
Subsidiary FE Yes Yes Yes Yes Yes
Subsidiary × Firm FE Yes Yes Yes Yes Yes
Country × Time FE No Yes Yes Yes Yes
Country × Industry × Time FE No No No No Yes
Firm × Time FE No Yes Yes Yes No
Cluster Subsidiary Subsidiary Subsidiary Subsidiary Subsidiary
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B Alternative Affected-Measure

In this section, we present results using a robustness measure that is defined with
respect to total assets at the bank level rather than total loan supply. To do so,
we use total assets at the group level

AffectedTAi ≡
∑

t∈T
∑

j∈J ea Lkjt

TAQ2 2005

· Affectedk . (10)

This measure obtains from multiplying the baseline measure (2) by the group-level
ratio of euro area loans to total assets. Banks to which the euro area loan market
is of smaller importance are thus down-weighted under the modified measure (10).
This alleviates concerns that results are driven by a control group of banks that are
overall less active on the syndicated loan market but would lend almost exclusively
to domestic borrowers if they become active.
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Table B.1: Affected Defined Over Total Assets: Loan Supply. This table
presents the effect of the single list’s introduction on credit supply. The analysis is
based on data on the bank-loan-quarter level from Q1 2006 to Q4 2007. Loan Vol
is the loan issuance from bank i to firm j at quarter t. AffectedTAi(0/1) is based
on a median split of banks along the modified Affected -measure, see equation (10).
Post07t indicates the single-list regime after January 2007. The control variables
on bank and loan level are lagged by 4 quarters. Country-fixed effects are based on
borrower headquarters. ***, **, * denote significance at the 1, 5, and 10% level,
respectively.

(1) (2) (3) (4) (5)
VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post07t 0.296** 0.117** 0.133*** 0.100** 0.133**
(0.133) (0.046) (0.048) (0.043) (0.052)

Post07t 0.101
(0.084)

DomAffi(0/1)× Post07t -0.063
(0.044)

Observations 3,187 3,187 3,187 3,187 3,161
R-squared 0.848 0.865 0.866 0.866 0.867
Bank-level Controls No No Yes Yes Yes
Loan-level Controls No No Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes
FirmCountry × Time FE No Yes Yes Yes Yes
FirmCountry × Industry × Time FE No No No No Yes
BankCountry × Time FE No Yes Yes No Yes
Firm × Time FE No Yes Yes Yes No
Cluster Bank Bank Bank Bank Bank

(1) (2) (3) (4) (5)
VARIABLES Spread Spread Spread Spread Spread

Affectedi(0/1)× Post07t -17.456 -21.502*** -14.919*** -14.215*** -12.398***
(16.077) (6.360) (2.676) (2.349) (3.064)

Post07t -12.315
(13.657)

DomAffi(0/1)× Post07t -10.934**
(4.179)

Observations 3,187 3,187 3,187 3,187 3,161
R-squared 0.767 0.782 0.783 0.783 0.781
Bank-level Controls No No Yes Yes Yes
Loan-level Controls No No Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes
FirmCountry × Time FE No Yes Yes Yes Yes
FirmCountry × Industry × Time FE No No No No Yes
BankCountry × Time FE No Yes Yes No Yes
Firm × Time FE No Yes Yes Yes No
Cluster Bank Bank Bank Bank Bank
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Table B.2: Affected Defined Over Total Assets: Geographical Distribution. This table provides sample
splits according to borrower location vis-a-vis banks. The analysis is based on data on the bank-loan-quarter level
from Q1 2006 to Q4 2007. Loan Vol is the loan issuance from lead bank i to firm j at quarter t. Affectedi(0/1)
is based on a median split of banks along the Affected -measure, see equation (2). Post07t indicates the single-list
regime after January 2007. The control variables on bank and loan level are lagged by 4 quarters. Country-fixed
effects are based on borrower headquarters. ***, **, * denote significance at the 1, 5, and 10% level, respectively.

(1) (2) (3) (4) (5) (6)
Domestic Domestic Other EA Other EA Non EA Non EA

VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post07t 0.338*** 0.320*** 0.023*** 0.023*** -0.011 -0.011
(0.046) (0.050) (0.007) (0.007) (0.017) (0.017)

Observations 935 937 789 789 1,460 1,443
R-squared 0.894 0.894 0.866 0.866 0.838 0.840
Bank-level Controls Yes Yes Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes Yes
Country × Time FE Yes Yes Yes Yes Yes Yes
Country × Industry × Time FE No Yes No Yes No Yes
Firm × Time FE Yes No Yes No Yes No
Cluster Bank Bank Bank Bank Bank Bank

(1) (2) (3) (4) (5) (6)
Domestic Domestic Other EA Other EA Non EA Non EA

VARIABLES Spread Spread Spread Spread Spread Spread

Affectedi(0/1)× Post07t -17.681* -14.967 -18.915*** -18.915*** -0.703 -0.708
(8.766) (12.427) (6.474) (6.409) (0.940) (0.936)

Observations 935 937 789 789 1,460 1,443
R-squared 0.697 0.698 0.739 0.739 0.830 0.829
Bank-level Controls Yes Yes Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes Yes
Country × Time FE Yes Yes Yes Yes Yes Yes
Country × Industry × Time FE No Yes No Yes No Yes
Firm × Time FE Yes No Yes No Yes No
Cluster Bank Bank Bank Bank Bank Bank
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C Excluding German Banks

To alleviate concerns that results are driven by German banks, we classify all non-
German banks into affected and unaffected banks and re-estimate equation (3).
Table C.1 shows that our baseline loan supply results as well as the geographical
distribution of loan supply is robust to excluding German banks.
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Table C.1: Excluding German Banks: Loan Supply. This table presents the
effect of the single list’s introduction on credit supply. The analysis is based on
data on the bank-loan-quarter level from Q1 2006 to Q4 2007. Loan Vol is the
loan issuance from bank i to firm j at quarter t. AffectedTAi(0/1) is based on
a median split of banks along the modified Affected -measure, see equation (10).
Post07t indicates the single-list regime after January 2007. The control variables
on bank and loan level are lagged by 4 quarters. Country-fixed effects are based on
borrower headquarters. ***, **, * denote significance at the 1, 5, and 10% level,
respectively.

(1) (2) (3) (4) (5)
VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post07t 0.196* 0.133*** 0.222*** 0.151*** 0.233***
(0.107) (0.041) (0.057) (0.040) (0.058)

Post07t 0.167***
(0.052)

DomAffi(0/1)× Post07t -0.080*
(0.045)

Observations 2,413 2,413 2,413 2,413 2,389
R-squared 0.849 0.869 0.870 0.870 0.871
Bank-level Controls No No Yes Yes Yes
Loan-level Controls No No Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes
FirmCountry × Time FE No Yes Yes Yes Yes
FirmCountry × Industry × Time FE No No No No Yes
BankCountry × Time FE No Yes Yes No Yes
Firm × Time FE No Yes Yes Yes No
Cluster Bank Bank Bank Bank Bank

(1) (2) (3) (4) (5)
VARIABLES Spread Spread Spread Spread Spread

Affectedi(0/1)× Post07t 6.003 -16.413** -16.992*** -10.777*** -16.201***
(20.514) (7.318) (4.142) (2.964) (4.139)

Post07t -20.368***
(6.777)

DomAffi(0/1)× Post07t -17.986**
(7.576)

Observations 2,413 2,413 2,413 2,413 2,389
R-squared 0.768 0.785 0.785 0.785 0.783
Bank-level Controls No No Yes Yes Yes
Loan-level Controls No No Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes
FirmCountry × Time FE No Yes Yes Yes Yes
FirmCountry × Industry × Time FE No No No No Yes
BankCountry × Time FE No Yes Yes No Yes
Firm × Time FE No Yes Yes Yes No
Cluster Bank Bank Bank Bank Bank
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Table C.2: Excluding German Banks: Geographical Distribution. This table provides sample splits according
to borrower location vis-a-vis banks. The analysis is based on data on the bank-loan-quarter level from Q1 2006 to
Q4 2007. Loan Vol is the loan issuance from lead bank i to firm j at quarter t. Affectedi(0/1) is based on a median
split of banks along the Affected -measure, see equation (2). Post07t indicates the single-list regime after January
2007. The control variables on bank and loan level are lagged by 4 quarters. Country-fixed effects are based on
borrower headquarters. ***, **, * denote significance at the 1, 5, and 10% level, respectively.

(1) (2) (3) (4) (5) (6)
Domestic Domestic Other EA Other EA Non EA Non EA

VARIABLES ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol) ln(Loan Vol)

Affectedi(0/1)× Post07t 0.314*** 0.321*** 0.020** 0.020** 0.018 0.017
(0.026) (0.032) (0.007) (0.007) (0.017) (0.017)

Observations 716 718 682 682 1,014 990
R-squared 0.889 0.889 0.868 0.868 0.853 0.854
Bank-level Controls Yes Yes Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes Yes
Country × Time FE Yes Yes Yes Yes Yes Yes
Country × Industry × Time FE No Yes No Yes No Yes
Firm × Time FE Yes No Yes No Yes No
Cluster Bank Bank Bank Bank Bank Bank

(1) (2) (3) (4) (5) (6)
Domestic Domestic Other EA Other EA Non EA Non EA

VARIABLES Spread Spread Spread Spread Spread Spread

Affectedi(0/1)× Post07t -44.194*** -43.922*** -12.558 -12.558 -0.148 -0.134
(6.610) (6.466) (7.744) (7.652) (0.369) (0.347)

Observations 716 718 682 682 1,014 990
R-squared 0.716 0.718 0.738 0.738 0.835 0.831
Bank-level Controls Yes Yes Yes Yes Yes Yes
Loan-level Controls Yes Yes Yes Yes Yes Yes
Bank × Firm FE Yes Yes Yes Yes Yes Yes
Country × Time FE Yes Yes Yes Yes Yes Yes
Country × Industry × Time FE No Yes No Yes No Yes
Firm × Time FE Yes No Yes No Yes No
Cluster Bank Bank Bank Bank Bank Bank
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