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Abstract

We analyze how the establishment of the Single Supervisory Mechanism (SSM) relates
to patterns in banks’ lending activities, risk outcomes, and granular risks within the
banking system. Using data on euro area banks from 2010 to 2021, we estimate idiosyn-
cratic shocks to banks’ loan growth to construct a measure of loan growth volatility and
to compute the “Banking Granular Residual.” Banks under SSM supervision exhibit
lower volatility in loan portfolio growth, indicating more stable lending dynamics. Fur-
thermore, the implementation of the SSM is associated with positive spillover effects
on non-SSM banks’ lending and a weaker relationship between granular banking shocks
and economic growth.
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1 Introduction

Recent events, such as the collapse of Silicon Valley Bank in the US and the failure of Credit
Suisse in Switzerland, have once again shown that large banks pose significant risks to the
financial system and the broader economy. Following the Global Financial Crisis (GFC),
several policies were introduced to address the “too big to fail” problem. In the euro area,
one key policy change was the implementation of the Single Supervisory Mechanism (SSM) in
2014. The European Central Bank (ECB) now directly supervises significant banks, which
account for almost 82% of total banking assets in the participating countries. Common
oversight and tighter supervision by the SSM should lower large banks’ risk-taking incentives
and ease the recognition of systemic risks building up in the euro area.

In this study, we examine the relationship between SSM supervision and patterns in
bank risk-taking and lending, as well as the transmission of granular risks from the banking
sector to the real economy. We contribute to the existing literature by analyzing the topic
from various perspectives, including first- versus second-moment responses and direct versus
indirect spillovers. Our analysis is based on a large panel dataset of banks across euro area
countries from 2010 to 2021 from Bureau van Dijk’s BankFocus. We identify banks under
SSM supervision and the corresponding years of supervision using the publicly available ECB
lists of significant institutions.

The SSM can have opposing effects on supervised banks’ lending outcomes. On the one
hand, supervisory stringency and related costs can lead to declines in lending (Fiordelisi et al.,
2017). On the other hand, by lowering risk-taking incentives and promoting the stability of
the individual bank (Avignone et al., 2021), as well as the whole banking system, lending to
the real sector can become less volatile. We add to the literature not only by examining the
relationship between tighter supervision and banks’ loan growth (first moment) but also by
analyzing the link with the volatility of the lending portfolio (second moment). The empirical
approach follows that of Avignone et al. (2021) and Fiordelisi et al. (2017) to investigate

whether SSM supervision is associated with differences in bank risk, lending growth, and the



volatility of banks’ loan portfolio growth, relative to non-SSM banks. We measure volatility
as the absolute value of idiosyncratic shocks to banks’ loan growth (Bremus and Ludolph,
2021). The results indicate that SSM supervision is associated with lower bank risk and lower
loan growth, which, however, appears more stable. The decline in loan growth, combined
with lower volatility, suggests a trade-off between first and second moments due to stricter
and centralized bank supervision. Supranational supervision of systemically important banks
is associated with lower loan volatility, particularly in countries where supervisory stringency
and ability were low before the introduction of the SSM.

We further extend the literature by both examining lending patterns of SSM banks (di-
rect effect) and assessing whether non-SSM banks exhibit changes in lending behavior after
the implementation of the new supervisory framework (indirect effect). To study potential
supervisory spillovers, we consider the relationship between a bank’s loan growth and SSM
implementation, conditional on the share of assets under SSM supervision in the bank’s
home country. For instance, if supranational supervision reduces systemic risk in the bank-
ing system, all banks, including those remaining under national supervision, could experience
positive spillover effects. Our results indicate that non-SSM banks appear to benefit from
being located in countries where a larger share of banking assets is subject to SSM supervi-
sion, as these banks exhibit a corresponding increase in loan growth. These spillover effects
tend to be weaker in more concentrated banking markets and more pronounced when SSM
supervision is accompanied by broader improvements in the banking sector’s health.

Finally, we examine whether the negative association between granular risks in the bank-
ing system and economic growth, as commonly documented in the literature (Bremus et al.,
2018, 2021), changes when systemically important banks are supervised at the supranational
level. This question is particularly relevant because market concentration and average bank
size have continued to grow even after the implementation of the SSM. Figure 1 illustrates
that average market concentration, measured as the asset share of the five largest credit insti-

tutions in a country, continued its upward trend after 2014, as indicated by the shaded area.



Consistent with this trend toward higher concentration and consolidation, euro area banks’
average net loan positions have increased since 2015, with the deviation from the median
becoming more pronounced. Based on historical data, Baron et al. (2023) also show that
large banks are associated with larger market shares after financial crises. These observations
suggest that granular risks are likely to persist in the banking system.

The concept of granular risk, as proposed by Gabaix (2011), suggests that in the presence
of a fat-tailed distribution of firm sizes, shocks do not average out and can influence aggregate
outcomes. A priori, different effects can be at work when it comes to the SSM. On the one
hand, if the SSM does not directly address bank size, upward trends in market concentration
may persist, allowing shocks to large banks to continue affecting the real economy. On
the other hand, even if the fat-tailed size distribution remains, supervision of systemically
important banks may help identify systemic distortions early, potentially mitigating the
extent of shock spillovers. For our analysis, we construct the “Banking Granular Residual”
(BGR), a measure of tail risks in the banking system that do not average out. By aggregating
banks’ weighted idiosyncratic loan growth shocks at the country level and examining their
relationship with economic activity, we find that the commonly observed negative association
between the BGR and economic growth weakens following the implementation of the SSM.

This paper relates to two main strands of literature. First, a couple of studies have an-
alyzed the introduction of the SSM and its effects on bank lending or risk-taking behavior.
Fiordelisi et al. (2017) document reduced lending activities for banks falling under suprana-
tional supervision by the ECB compared to non-SSM banks. Similarly, and based on credit
registry data, Altavilla et al. (forthcoming) find that the supranational supervision of banks
reduces, in particular, lending to riskier firms. The risk-reducing effect of SSM supervision
is shown for banks’ overall risk outcomes by Avignone et al. (2021) or Alves et al. (2023).
Our study adds to this literature by jointly considering changes in SSM banks’ loan growth

as well as the volatility of the loan portfolio following the introduction of the SSM.*

!Changes in banks’ stock prices around key policy announcements related to the SSM have been assessed
by Abad et al. (2020); Loipersberger (2018); Carboni et al. (2017); Sahin and De Haan (2016). The findings



Second, this study relates to empirical analyses on market structure and granular risks in
the banking system. The seminal paper by Gabaix (2011) shows that in the case of a fat-tailed
firm size distribution, shocks to (large) firms do not level out, such that idiosyncratic shocks
can drive aggregate developments. This idea has been applied to the banking sector by Blank
et al. (2009), who introduced the concept of the Banking Granular Residual. Further studies
have shown that these granular bank risks can spill over to macroeconomic developments.
Using data for Eastern European banks, Buch and Neugebauer (2011) show that idiosyncratic
shocks to the lending of large banks significantly influence GDP growth. Bremus and Buch
(2017) corroborate these results and demonstrate that such granular effects are particularly
pronounced in financially closed economies. Bremus et al. (2018) further employ a broader
dataset and find evidence for granular effects stemming from large banks on domestic credit
and GDP.

Galaasen et al. (2020) adopt a more micro-level perspective on granularity in the bank-
ing sector and find spillover effects of granular credit risk within banks on firms. From a
macroeconomic perspective, and based on a dynamic general equilibrium model, Jamilov
and Monacelli (2025) show that shocks to the largest banks account for approximately 60%
of output variation in the case of a concentrated size distribution. For the United States,
Bremus et al. (2021) study the spillover of granular shocks from mortgage loans to the macro
economy. Given a high concentration in mortgage markets, the authors find that idiosyn-
cratic mortgage supply shocks affect both house price developments and employment. We
contribute to this growing literature by examining whether the link between granular shocks

and economic activity changes with the introduction of supranational supervision.

are mixed, with some studies reporting positive responses reflecting improved stability expectations, while
others highlight negative effects linked to anticipated costs. Other studies have explored how the SSM affects
the behavior of borrowers and depositors at SSM banks (Ampudia et al., 2021; Popovska and Kosak, 2024).



2 Institutional setting & hypotheses

The Single Supervisory Mechanism (SSM), comprising the ECB and national supervisory
entities, was established on November 4, 2014, and applies to all euro area banking systems.?
Table OA1 in the online appendix shows the key steps in the implementation of the SSM. The
implementation of the SSM serves three main objectives, including maintaining a stable euro
area banking system, promoting financial integration, and achieving supervisory consistency
in the supervision of systemically important banks. Thus, from November 2014, the largest
and significantly important banks in the euro area have been under the supervision of the
ECB. The selection of which banks are supervised is primarily based on four criteria: size,
economic importance, cross-border activities, and public assistance (Table OA2).

The focus of the SSM on large banks is motivated by experiences during the financial crisis
that began in 2007/08, and is in line with empirical studies showing that large banks tend to
benefit from a “too-big-to-fail” status and consequent bailout expectations (Hagendorff et al.,
2018). Furthermore, if large banks are in distress, there is heightened risk of spillovers to
the whole banking system and the real economy (Acharya et al., 2017). In contrast, smaller
and non-significant banks remain under the supervision of national competent authorities
(NCAs). The list of supervised banks by the SSM comprises more than 100 banks and is
subject to change over time.?

The literature has shown that close cooperation between national supervisors, as well
as supranational supervision, can increase bank stability, especially for the case of globally
active banks which might otherwise engage in regulatory arbitrage (Beck et al., 2023, 2024).

Additionally, supranational supervision can lower national forbearance risk, but it can also

increase supervisory distance. For the U.S., Gopalan et al. (2021) highlight the role of su-

2Non-euro area EU member states have the option to participate, like Bulgaria and Croatia did from 2020
onward.

3Especially the very large banks and those part of the ECB’s comprehensive asset quality review could an-
ticipate their inclusion in the list of significant banks from the end of 2013 onward. The list of SSM supervised
banks can be found here: https://www.bankingsupervision.europa.eu/framework/supervised-banks/
html/index.en.html


https://www.bankingsupervision.europa.eu/framework/supervised-banks/html/index.en.html
https://www.bankingsupervision.europa.eu/framework/supervised-banks/html/index.en.html

pervisory proximity and information collection through on-site inspections, showing that the
closure of field offices led to increased failure risk for banks. Therefore, the establishment of
joint supervisory teams (JSTs) ensuring cooperation between the supranational and national
levels, as well as the conduct of on-site inspections, seems a relevant component of the SSM.
The SSM tightened supervision by, for example, establishing recurring risk reviews such as
the Supervisory Review and Evaluation Process (SREP) performed by the joint supervisory
teams, by checking internal models banks use for the calculation of capital requirements, by
implementing stress tests to evaluate banks’ stability in case of different types of shocks, or by
setting up measures to ensure compliance with regulatory requirements. All of these super-
visory procedures are supposed to detect risks at large banks early on and reduce risk-taking
incentives.

However, the upward trend in market concentration did not slow down with the imple-
mentation of the SSM. Figure 1 shows that the average asset share of the largest credit
institutions across euro area countries has continued to increase also after 2014. Similarly,
average net loans increased, and the distribution of net loans provides evidence for a fat-tailed
distribution (Figure 2). Consequently, the euro area banking system still exhibits signs of
market concentration, with large and systemically important banks serving a large share of
the loan market, as well as a presence of granular risks. All of these traits can be considered
as potential risk factors regarding systemic stability. Hence, the question arises whether the
implementation of the SSM could downsize risks or moderate risk spillovers in the euro area
banking system despite these overall trends. Based on the related theoretical and empirical

literature, we derive the following hypotheses.

Hypothesis 1: Tighter supranational supervision is associated with changes in directly

supervised banks’ lending growth, loan portfolio volatility, and risk outcomes.

The theoretical literature has shown that bank risk-taking, supervisory incentives, and
the degree of supervisory flexibility can differ depending on the level — e.g., national versus

supranational — at which supervision takes place (Calzolari et al., 2018; Carletti et al., 2021;
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Colliard, 2019; Dell’Ariccia and Marquez, 2006). In the context of the SSM, Avignone et al.
(2021) and Alves et al. (2023) provide empirical support that supranational supervision can
increase bank stability. Correia et al. (2025) show that stricter supervision is a key element
to foresee, prevent and deal with bank failure risk based on U.S. data, which is a finding
that supports the establishment of the SSM.* However, the stability-enhancing effect can be
accompanied by a decline in credit volumes or credit growth (see, e.g., Degryse et al. (2023)
for banks classified as ”global systemically important banks” (GSIB)). Fiordelisi et al. (2017)
assess lending activity by SSM banks and find that these banks reduce lending more than
banks that remain under national supervision to shrink their balance sheets and increase
capital ratios. Altavilla et al. (forthcoming) find that SSM-supervised banks lower credit
supply to high-risk firms. Table OA3 summarizes the direction of effects of the SSM on bank
lending and risk outcomes. The consideration of both loan growth and volatility, as well as
the direct versus indirect effects of centralized supervision via the SSM, is missing in the

literature.

Hypothesis 2: Tighter supranational supervision of large banks is associated with greater

stability in the banking system and lower spillover risks to other banks and the real economy.

While supervision by a supranational body can be directly related to lending decisions
and stability of targeted banks, indirect effects for non-SSM supervised banks and the whole
economy can potentially arise. On the one hand, if market concentration persists, the liter-
ature has shown that shocks to large banks can have aggregate effects (Bremus et al., 2018;
Galaasen et al., 2020; Bremus et al., 2021). For example, based on a dynamic general equi-
librium model, Jamilov and Monacelli (2025) provide evidence that if size distributions are

concentrated in banking systems, then shocks to individual banks can explain a large share

4Further studies show mixed evidence on bank risk for centralized or size-based supervision: Less lenient
supranational supervisors can increase bank stability (Agarwal et al., 2014), while allocating supervision from
the national to the city level can increase enforcement action as found by Gong et al. (2023) based on data
for Chinese banks. If only larger banks are subject to tighter supervision, banks might try to circumvent
size-based supervision and regulation (Alvero et al., 2023).



of variation in aggregate output. Stricter supervision due to the SSM might not necessarily
reduce market concentration. Yet it could mediate the occurrence of idiosyncratic shocks at
large banks, or it could dampen their impact on other banks in the system or on real activity
by recognizing risks early on and, for example, forcing banks to build up buffers. On the
other hand, Ampudia et al. (2021) show that if firms borrow from SSM banks, they increase
cash holdings and reduce intangible assets, which could slow down technological advances
and have potential adverse effects on economic growth. Drechsler and Miura (2025) focus on
news concerning bank regulation in the U.S. and detect positive effects on banks’ stability,
mirrored in lower credit default swap (CDS) spreads. The stability-enhancing impact, how-
ever, comes with an increase in funding costs and a reduction in loan volumes and economic

activity. Yet, evidence on the spillover effects of SSM supervision is still lacking.

3 Sample and data

In this section, we describe the bank-level dataset. We then explain the calculation of loan

growth volatility and the BGR, before presenting details on country-level data.

3.1 Bank-level data

Our primary dataset comprises annual balance sheet and income statement information for
banks as obtained from Bureau van Dijk (BvD). To ensure sufficient coverage before and after
the introduction of the SSM, we combine data from Bankscope and its successor database
Bankfocus. We merge Bankscope and Bankfocus records using the unique BvD identification
number. When both databases contain overlapping information for a given bank, we give
preference to the more recent Bankfocus entries. For banks whose identifiers or names change
over time, we manually verify and match their records, flagging such cases for subsequent
robustness checks.

Given that the SSM supervisory framework is obligatory for euro area member states, we



restrict our sample to banks located in the euro area.” We exclude banks headquartered in
countries that were not members of the euro area at the time of observation. That also limits
confounding factors related to exchange rate regimes and monetary policy heterogeneity. Our
final dataset includes banks from 18 euro area countries, and the estimation sample spans
the years 2010-2021.°

We perform several pre-processing steps to ensure data quality and consistency. First, we
remove duplicate entries arising from the simultaneous reporting of consolidated and uncon-
solidated accounts, giving preference to consolidated statements whenever available. Second,
we restrict the sample to bank holdings, commercial banks, cooperative banks, and savings
banks, excluding specialized institutions, finance companies, and government-owned entities.
Third, we verify that all financial statements correspond to a 12-month reporting period. For
statements not aligned with the calendar year, we assign them to the corresponding year if
the reporting period covers at least six months of that year. We check our key variables for
reporting inconsistencies and remove observations with implausible values for total assets,
equity, or loans. For variables defined as ratios, we set observations outside the 0-100%-range
to missing. To address extreme outliers, we winsorize all continuous variables at the 1% level.

Table 1 reports summary statistics for all variables and all euro area banks in the es-
timation sample covering the period 2010-2021. The average equity-to-assets ratio is ap-
proximately 10%, and the non-performing loans ratio is, on average, around 6%. Loan loss
provisions account for 0.35% of gross loans on average. Annual loan growth is, on average,
close to 6%, but the standard deviation is quite large. The average share of SSM banks in
total banks and for the whole sample period is 2%. Overall, the summary statistics appear
plausible and consistent with aggregate data. For example, aggregate NPL ratios for euro

area banks range between 2 and 7% during the period 2015-2021, based on data from the

5As of 2025, 21 countries participate in the SSM, including the 20 euro area countries and Bulgaria. EU
countries not in the euro area can opt in through close cooperation, as agreed upon in a memorandum of
understanding.

6The countries included are Austria, Belgium, Cyprus, Estonia, Finland, France, Germany, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Portugal, Slovakia, Slovenia, and Spain.



ECB. The long-term average loan loss provision ratio in the Euro area is 0.39% with values
closer to 0.3% in recent years.” For the Tier 1 ratio, values range between 15 and 18% during
2015-2021 for EU banks.®

We identify banks supervised by the SSM based on the ECB’s publicly available lists of
significant institutions (SIs) (European Central Bank, 2021). From these regularly updated
publications, we extract identifying information such as the Legal Entity Identifier (LEI)
and institution name, as well as the dates on which banks entered and exited direct ECB
supervision. We can successfully identify 126 SSM banks in our dataset, corresponding
to approximately 75% of all entities listed as significant by the ECB between 2014 and
2021. Manual inspection of unmatched entities reveals that the remaining SIs are non-
bank holdings, government-owned entities, foreign branches, or specialized institutions not
classified as commercial, cooperative, or savings banks in Bankscope and Bankfocus. We
assign the SSM status to a bank in a given year if it was under direct ECB supervision
for at least six months during that calendar year. Table OA4 shows the annual number of

observations for all banks, non-SSM banks, and SSM banks.

3.2 Loan growth volatility and the BGR

To examine how the introduction of the SSM relates to the stability of bank lending and
potentially mitigates the propagation of granular risk from the banking sector to the real
economy, we measure lending volatility at the bank level. Directly calculating the standard
deviation of annual loan growth would require intra-year loan data, which are not available
via the yearly bank balance sheet data. Using rolling windows over multiple years is prone
to error due to the unbalanced nature of the panel.

Instead, we follow the approach by Loutskina and Strahan (2015), Kalemli-Ozcan et al.

"Source: European Central Bank. Financial Stability Review - November 2025. Available here. Accessed
30 April 2026.

8Source: ECB Data Portal. Series key: CBD2.Q.U2.W0.11.S1M._Z.A.F.13632. 7. Z._Z._7._7._7.PC; Series
key: CBD2.A.B0.WO0.11._Z._Z2.5.A.14002. Z. 7. 7. 7. 7. Z.PC
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 https://www.ecb.europa.eu/press/financial-stability-publications/fsr/pdf/ecb.fsr202511~263b5810d4.cs.pdf

(2014), and Bremus and Ludolph (2021), and regress bank-level loan growth on time and
bank fixed effects:

loans;; — loans;

= B¢ + 6; + shock; 4, (1)
loans; —1

where [; captures the average loan growth across all banks in year ¢, and ¢§; accounts for
the bank-specific average growth over time. The residuals, shock;;, capture the deviation of
bank ¢’s loan growth from the average loan growth across all banks in year ¢ and bank i’s
average loan growth over time. We estimate these regressions separately for each country.

To isolate idiosyncratic fluctuations in lending and approximate annual loan growth
volatility, we take the absolute value of the residuals. We further apply the natural log-
arithm to reduce the impact of extreme values, stabilize the measure, and make it more
comparable across banks of different sizes. The measure yields a proxy for a bank’s lending
volatility, in(Vola).?

Furthermore, we can draw on the bank-level shocks, to obtain a measure for granular
risk in a country’s banking system. We compute the Banking Granular Residual (BGR) by
weighting each bank’s idiosyncratic loan growth shock by its share of total loans in a given

country and year (Bremus and Buch, 2017; Bremus et al., 2018):

l 2,C,
BGR.; = Z OaMTiet=1 o shock .., (2)

loansc ;1

where loans;.;—1 denotes net loans of bank 7 in country c at time ¢t —1 and loans.;—1
refers to the lagged annual aggregate net loans in country c¢. N, is the number of banks in
country c. To focus on contractionary granular shocks, we define the variable abs(BGR;) :=
abs(min{0, BGR,}). Hence, larger values of abs(BGR_;) reflect more negative granular

shocks which do not average out across banks.

9n Section 5.1, we conduct robustness tests regarding the computation of the volatility measure.
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3.3 Country-level data

We complement the bank-level dataset with additional country-level variables. The IMF
World Economic Outlook Database provides annual GDP growth, which we use to capture
overall economic activity. We obtain banking sector size (total banking assets relative to
GDP) from the ECB Consolidated Banking Data and concentration (the share of the five
largest credit institutions in total banking assets) from the ECB Banking Structural Statis-
tical Indicators. We add information on the key law transposing the Capital Requirements
Directive IV (CRD IV) into national legislation. Krause et al. (2025) report the country-
specific transposition dates of the directive, which harmonizes regulatory capital standards
across all EU member states.

For later tests, we include information on other regulatory changes and structural features
of the banking system. In particular, we include a dummy variable capturing the implemen-
tation of the Bank Recovery and Resolution Directive (BRRD) into national law, the share
of domestic credit to the private sector in GDP, and the share of non-performing loans in
gross loans. Lastly, we retrieve an index measuring the power of national supervisors before
the introduction of the SSM from the 2011 wave of the World Bank’s Bank Regulation and
Supervision Survey. We use the same survey wave to extract information on whether na-
tional authorities supervised systemic institutions differently from non-systemic ones at the
national level ex ante, as well as the share of supervisors with postgraduate qualifications
and the average number of training hours supervisors to approximate supervisory ability (Al-
tavilla et al., forthcoming). Based on this information, we construct time-invariant country
dummy variables using median splits to differentiate between countries with low and high
ex-ante supervisory power and ability.

Variable descriptions and sources can be found in the online appendix, Table OA5, and
summary statistics for the time-varying country-level variables are available in the lower

panel of Table 1.
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4 Model specification

We first assess the role of supranational supervision for directly targeted banks as well as
spillovers on nationally supervised banks. The level of analysis is hence at the bank level.
Second, we move to the country level and evaluate whether the spillover of granular shocks

to the macro economy changes with SSM implementation.

4.1 Bank lending & risk outcomes

To analyze the role of the Single Supervisory Mechanism in shaping bank risk and lending

outcomes, we specify the following bank-level regression model:

Yiet=0-SSM bank; c; + 0 - Xjcr—1 + 7 Zier—1 + M+ 5 + €icps (3)

where the dependent variable Y; ., represents different measures for bank risk and lending
outcomes for bank ¢ in country ¢ at time t. In particular, we look at three stability-related
measures (non-performing loans ratio (%), Tier 1 capital ratio (%), natural logarithm of a
bank’s z-score) and three lending-related variables (loan loss provisions ratio (%), loan growth
(%), loan volatility).

The dummy variable SSM bank; ., indicates whether bank ¢ is directly supervised under
the SSM in year ¢, in which case it turns one but is zero otherwise.'® Thus, 3 captures the
link between direct SSM supervision and the bank-level outcome of interest. The SSM
dummy in Equation 3 is not time-invariant but varies depending on whether a bank is
under SSM supervision in a given year. Clear criteria define which banks fall under SSM
supervision (see Section 2). While supranational supervision had some degree of exogeneity
at the establishment of the SSM, as noted by Fiordelisi et al. (2017), SSM supervision is not

randomly assigned in subsequent years. Therefore, this analysis is descriptive rather than

10 A5 described in Section 3.1, SSM status is assigned to a bank in a given year if it was under direct ECB
supervision for at least six months during that calendar year.

13



causal in nature. To assess the robustness of the observed associations, we conduct placebo
tests and additional checks controlling for country heterogeneity.

The set of lagged bank-level variables X; ., ; added to the regression equation controls
for the potentially confounding impact of size (In(Assets)), capitalization (Equity-to-assets
ratio), efficiency (Cost-to-income ratio), and profitability (ROAA).!! A set of lagged country-
level controls Z.;_; captures time-dependent macroeconomic and regulatory conditions that
could confound the relationship between SSM supervision and bank outcomes. These include
GDP growth, the relative size of the banking sector (Banking assets/GDP), banking sector
concentration (Concentration), and a dummy capturing the implementation of the Capital
Requirements Directive IV (CRD IV dummy), which harmonizes regulatory capital standards
across countries.

Lastly, we add bank (u;) fixed effects to account for persistent bank-specific factors.
For example, SSM banks may operate under different business models and be subject to
additional regulatory requirements. Bank fixed effects absorb country fixed effects and thus
also control for unobserved heterogeneity across countries. Year ()\;) fixed effects control for
common time shocks such as the sovereign debt crises in the euro area at the beginning of the
sample period, changes in monetary policy during the low interest rate environment, or the
implementation of euro area-wide regulatory policies in the banking system. In our baseline

estimations, we cluster standard errors at the country level.

1We omit the control for capitalization in regressions where the Tier 1 ratio is the outcome, given the
mechanical relationship between the two variables. However, including the equity-to-assets ratio in these
regressions does not substantially alter our results.
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4.2 Spillovers to other banks and the macro economy

Spillovers (banks): We extend the analysis by examining spillovers across banks. To that

end, we add a spillover measure as an explanatory variable to our regression model:

Yict = B SSM bank; .; + w - Spillover measure; ., +0 - X; cr1+ 7 - Zcg—1 + At + i + Eic s
(4)
where the dependent variable Y;.; again represents different measures for bank risk and
lending outcomes for bank ¢ in country c at time ¢t. The dummy variable SSM bank; .,
indicates whether bank i is directly supervised under the SSM in year ¢, in which case it turns
one but is zero otherwise. All other variables are defined as for Equation 3 in Section 4.1.
We define the spillover measure as the share of assets under the SSM in a country’s
total banking assets, excluding bank i’s own assets. The coefficient w indicates whether
the fact that more assets of banks (excluding the bank under consideration) fall under SSM
supervision is associated with bank i’s observed lending and risk outcomes. We first keep all
banks in the sample and estimate Equation 4. Second, to obtain a sharper measure of indirect
spillovers, we restrict the sample to non-SSM banks, such that w then purely captures the
link between the relevance of the SSM for a banking system in terms of asset share and the

outcomes of non-targeted banks.!?

Spillovers (macro economy): To examine whether our baseline findings regarding the role

of the SSM for bank risk and lending outcomes, particularly for lending stability, translate
into meaningful changes in the link between the Banking Granular Residual and real economic

activity, we estimate the following country-level model:

Y = Bo - abs(BGR_,_,) + B - abs(BGR_,_,) x Post, + pc + A + ey, (5)

where Y,; measures annual GDP growth (%) in country c in year ¢t. The explanatory

12In the sample with only non-SSM banks, the SSM dummy is dropped from Equation 4.

15



variable abs(BGR;t_l) captures the country-specific granular contractionary lending shocks
in the previous year. The dummy variable Post is equal to one for the 2015-2021 period.
While we expect the relationship between past contractionary shocks and GDP growth to
be negative, the introduction of the SSM may have attenuated this nexus.!®> To account for
unobserved heterogeneity, we include country fixed effects (p.) to control for time-invariant
country-specific factors and year fixed effects (\;) to capture common shocks across all coun-
tries. In additional tests, we add the full set of lagged country-level controls and winsorize
the granular banking residual. Standard errors are clustered at the country level to address

the potential correlation of shocks within a country over time.

5 Results

We start by considering the direct link between SSM supervision and banks’ lending and risk
outcomes. Next, we conduct robustness checks, including a placebo test, and examine the
role of country-level heterogeneity. Finally, we assess spillovers of SSM supervision across

banks and toward the macro economy.

5.1 The role of the SSM for bank risk and lending outcomes

Table 2 presents the baseline results of estimating Equation 3. Columns (1)—(3) show out-
comes for different bank-risk measures: (1) In(z-score), (2) NPL ratio, and (3) Tier 1 ratio.

Columns (4)—(6) report the effects on loan loss provisions, loan growth and lending volatil-

ity.14
Regarding risk measures, we find that banks supervised by the SSM exhibit significantly

higher z-scores and Tier 1 capital ratios. Although the coefficient of the SSM dummy is

13The Post dummy equals one only from 2015 onward, as SSM banking supervision commenced in Novem-
ber 2014. Consequently, we expect observable differences in bank outcomes and real activity to materialize
primarily from 2015 onward. If anticipation effects are present, the estimates represent a lower bound of the
true effect.

4The number of observations varies across columns due to data availability. Results based on the smallest
common sample are available in the online appendix, Table OAT.
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not statistically significant for the NPL ratio, its negative sign is consistent with the risk-
mitigating and stability-enhancing effects observed for the other two risk proxies. Overall,
and consistent with Avignone et al. (2021), banks under SSM supervision appear to have
become more resilient. The increase in the z-score, as a measure of distance to default, may
partly reflect higher capitalization levels.

When examining lending outcomes, the results in column (4) indicate that, on average,
banks under SSM supervision exhibit lower loan loss provisions relative to total loans. This
result is consistent with lower credit risk. However, alternative explanations, such as changes
in provisioning practices, accounting standards, or cyclical effects around the introduction of
the SSM, may also apply. Moreover, our results suggest a downward trend in loan growth, as
indicated by the negative coefficient on the SSM dummy (column (5)). While this estimate is
not statistically significant in the baseline specification with standard errors clustered at the
country level, it becomes weakly significant when clustering at the bank level (Table OA6)
or when restricting the sample to the smallest common sample across all specifications (Ta-
ble OAT). The finding of a possible downward trend in lending is consistent with related
studies suggesting that stricter banking regulation may constrain banks and, in turn, dampen
their lending activity (Altavilla et al., forthcoming; Drechsler and Miura, 2025).

Column (6) reports a negative link between the SSM dummy and the loan volatility
measure. This result is highly significant and suggests that, although tighter supervision
may dampen loan growth, it simultaneously reduces volatility in lending outcomes. In a
similar vein, Bremus and Ludolph (2021) find that increased regulatory stringency weakens
the relationship between bank size and loan portfolio volatility. Overall, our results point
to a trade-off between supervisory effects on the first and second moments of bank lending.
In particular, when supervision not only curtails loan growth but also stabilizes lending
activity, a more nuanced assessment of the effectiveness of centralized supervision becomes
necessary. From a medium to long-term perspective, lower loan growth accompanied by

reduced volatility may represent a more desirable outcome than high loan growth followed
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by abrupt stops or surges in lending. To gain further insights into the aggregate activity from
a macro perspective, we examine whether the introduction of the SSM is associated with a
weaker link between tail risks in the banking system and economic growth in Section 5.3.
Other control variables at the bank and country levels generally display plausible signs.
For instance, banks with a higher cost-to-income ratio tend to report a lower share of non-
performing loans and higher Tier 1 ratio. Moreover, banks appear more stable when macroe-

conomic conditions improve.'®

5.2 Robustness of the baseline results

Placebo tests: To assess the sensitivity of our results, we first conduct placebo tests. To
that end, we randomly select placebo banks from the largest 20% of banks in the sample
(measured by average total assets), excluding SSM banks. These placebo banks are then
randomly assigned to treatment years to replicate the timing distribution observed in the
actual sample, with approximately 85% allocated to treatment in 2015 and the remainder
in subsequent years. Accordingly, we assign a placebo dummy to non-SSM banks that are
similar in size to SSM-supervised banks for the years in which the SSM has been active.
These banks should have similar business models to SSM banks and be similarly affected by
time-varying events at the country level. The only difference is that they are not subject
to supranational supervision, including supervisory reviews and stress tests. Table 3 shows
no significant effects for the placebo SSM dummy across all outcome measures, providing
supporting evidence that the SSM dummy in our baseline regression primarily captures the

effects of ECB supervision.

Outcome computation and outliers: Next, we focus on the robustness of our results for

the loan volatility growth proxy. Table 4 examines the sensitivity of the findings to the

computation of our volatility measure and outliers. Column (1) presents the baseline results.

15Tn all subsequent regressions, these controls are included but omitted from the tables for readability. Full
tables are available upon request.
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In column (2), we further winsorize the dependent variable at the 2.5th and 97.5th percentiles
to limit the influence of extreme values. Column (3) excludes banks with a loan growth rate
in the top or bottom 2.5% in any year of the sample period. In column (4), we drop banks
for which we had to manually match observations across Bankscope and Bankfocus due to
changes in identification numbers and bank names, which might introduce erroneous time-
series breaks in loan growth rates and inflate the volatility measures. The results are robust

to these changes in the computation of the outcome variable.

Sample composition: We further corroborate our finding that SSM supervision is asso-

ciated with lower volatility in banks’ lending in Table 5, where we address potential concerns
regarding sample composition. In column (2), banks with below-median average total as-
sets are excluded, better aligning the control and treatment groups in terms of bank size.
Column (3) restricts the treated group to banks that remain under SSM supervision for the
entire 2015-2021 period. In both specifications, the coefficient of the SSM dummy remains
negative and significant. However, the magnitude varies. The absolute size of the coefficient
declines when we reduce the sample size by excluding smaller banks. Yet, when defining
the SSM dummy to be one for only those banks remaining under supranational supervision
during 2015-2021, the coefficient increases in absolute terms. These changes in magnitude
appear plausible: reducing variation in the sample lowers the coefficient, while a more precise

definition of the SSM dummy raises it.

Country-level confounders: In Table 6, we examine potential confounders at the country

level, including banking sector regulation and structural features of the banking system. We
extend our baseline specification (column (1)) to include additional lagged country-level
controls for the presence of non-performing loans (column (2)), the implementation of the
BRRD (column (3)), and the relevance of private credit in the economy (column (4)). The
SSM dummy coefficient remains negative and significant, while the additional controls do not
show any significant links to loan volatility. Column (5) includes the lagged absolute value of

negative banking granular residuals. SSM supervision remains relevant for promoting stable
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loan growth, whereas banks in countries with larger (negative) granular risk are associated

with higher loan volatility.

Country-level heterogeneity: To study the role of country-level heterogeneity in terms

of ex-ante national supervisory power and ability, we add interaction terms between the
SSM bank dummy and time-invariant country-level indicators to our baseline specification
(column (1)). In column (2) of Table 7, we differentiate between countries in which national
supervisors had lower power (country dummy = 1) compared to other countries in our sample
(country dummy = 0) before the introduction of the SSM.'® The interaction term coefficient
indicates that the SSM effect is not statistically different for countries with low supervisory
power. In terms of coefficient signs, the results suggest that the negative baseline associa-
tion between SSM supervision and loan volatility is stronger in countries with ex-ante weak
SUpervisory power.

In column (3), we interact the SSM dummy with an indicator for countries in which
systemic institutions were not treated differently from non-systemic banks before the intro-
duction of the SSM. We observe this information only for a limited set of countries, where
approximately 9% of bank-year observations are from countries without supervision specif-
ically targeting systemic institutions before the introduction of the SSM. The coefficient of
the interaction term is negative and statistically significant, indicating that the negative as-
sociation between SSM supervision and loan volatility is stronger when the introduction of
the SSM led to more fundamental changes in supervision.

In columns (4) and (5), we follow (Altavilla et al., forthcoming) and approximate ex-
ante supervisory ability using the share of supervisors with postgraduate education and the
average training hours of supervisors. Despite a reduction in sample size, we find that the

interaction terms are negative and weakly statistically significant, indicating that the negative

16We define the dummy based on a median split of the underlying time-invariant country-level variable.
The reported average of the country dummy corresponds to the effective number of bank-year observations
for which the country dummy equals 1 in the estimation sample, which deviates from 50% because our sample
is unbalanced across countries. The same applies to columns (4) and (5).
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link between SSM supervision and loan volatility is stronger when national supervisory ability
was initially lower.

Overall, these results suggest that supranational supervision of systemically important
banks is associated with lower loan volatility, particularly in countries where the introduction

of the SSM was accompanied by a stronger increase in supervisory stringency.

5.3 Spillovers to other banks and the macro economy

Spillovers (banks): ~ While the results in Table 2 reveal significant relationships between

direct SSM supervision and bank outcomes, we next examine whether tighter supervision of
a subset of large banks generates indirect spillovers to all banks in the euro area banking
system. To this end, we measure spillovers through the indirect exposure of a bank to
the SSM. The spillover proxy is defined as the share of assets under SSM supervision in a
country’s total banking assets, excluding the bank’s own assets. Table 8 reports results from
estimating Equation 4. In Panel A, which includes all banks, SSM-supervised banks again
exhibit a higher distance to default and lower lending volatility.

There is some evidence of spillover effects on lending, but not on risk outcomes (columns
(1)-(3)). Column (4) shows that when a larger share of a country’s banking assets falls
under SSM supervision, the spillover measure is negatively associated with the loan loss
provision ratio. While this could reflect improved loan quality among non-SSM banks, it
could also arise mechanically, given that the LLP ratio is measured relative to total loans and
the positive association between the spillover measure and loan growth reported in column
(5). While tight supervision of the largest banks may constrain their own lending, column
(5) suggests that extending supervision to a broader set of significant institutions can have
positive spillover effects on lending growth for other banks in the same country.

In Panel B, we only keep non-SSM banks in the estimation sample. The spillover measure
again shows a negative significant association with loan loss provisioning and a positive

significant relationship with loan growth, indicating that banks remaining under national
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supervision experience higher loan growth when a larger share of assets in their country is
under SSM supervision. This finding provides evidence of indirect effects of SSM supervision
on non-targeted banks. Overall, the results in Panels A and B highlight the trade-off between
the impact of tighter supervision on the lending behavior of directly supervised banks versus
those remaining under national supervision.

To better understand the mechanism behind the positive link between our spillover mea-
sure and loan growth of non-SSM banks, we exploit cross-country variation and add in-
teraction terms between the spillover measure and time-invariant country dummies to our
specification (Equation 4). Table 9 reports the results for the sample excluding SSM banks.

In column (2), the country dummy identifies economies with high ex-post market concen-
tration, defined as countries in which the five largest credit institutions account for at least
50% of total assets on average over the 2015-2021 period. The results show that the positive
association between the spillover measure and loan growth is weaker in highly concentrated
banking markets following the SSM introduction. Hence, even if systemic banks are more
tightly supervised, non-SSM banks benefit less from a more stable banking system and ex-
pand lending if large banks dominate the market. By contrast, in less concentrated banking
systems, competitive pressures allow non-SSM banks to more actively absorb lending activity.

A similar pattern emerges in column (3), where the country dummy equals one for coun-
tries in which SSM supervision is associated with the largest declines in non-performing loan
(NPL) ratios among SSM banks.!” The interaction term is negative and statistically signifi-
cant, suggesting that the positive spillover effect on non-SSM banks’ loan growth is weaker in
countries where SSM banks show greater improvements in asset quality under supranational
supervision. Hence, stronger balance sheet improvements at SSM banks reduce reallocation
effects toward non-SSM banks.

In column (4), the interaction term is positive and statistically significant. Here, the

"The dummy variable turns one for the strongest decline in NPL ratios, whereas the strongest decline
is defined as a below-median difference between post- and pre-SSM average NPL ratios (corresponding to a
decline of at least one percentage point).
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country dummy captures the banking markets with the most pronounced declines in the
country-average NPL ratio between the 2010-2014 and 2015-2021 periods. Thus, the spillover
effect on loan growth of non-SSM banks is stronger in countries with larger improvements in
overall banking sector asset quality following the introduction of the SSM.

Consequently, both market structure and changes in banking-sector asset quality shape
spillover effects on loan growth. The SSM introduction is associated with stronger positive
loan growth dynamics for non-SSM banks if these are located in less concentrated systems

and healthier banking systems.

Spillovers (macro economy):  Finally, we evaluate how the introduction of the Single

Supervisory Mechanism moderates the effect of tail risks in the banking system on economic
growth. Our focus is on contractionary lending shocks that do not net out in the aggregate,
captured by the absolute value of the negative Banking Granular Residual, abs(BGR_,_,)."®
We report results from estimating Equation 5 in Table 10. Consistent with related stud-
ies (Bremus and Buch, 2017; Bremus et al., 2018), we find that larger values of contrac-
tionary granular lending shocks are negatively related to economic growth. The coefficient
of abs(BGR_; ;) in column (1) is negative and weakly significant.

In column (2), we interact the variable abs(BGR_,; ;) with a post-2014 dummy (set to one
from 2015, when the SSM became fully effective).! While contractionary granular shocks
remain negatively and significantly linked to GDP growth in the pre-SSM period, the positive
and significant coefficient of the interaction term indicates that the adverse effect of granular
shocks on economic growth is substantially mitigated after the supranational supervisory
framework has been implemented.

Our results are largely robust to the inclusion of the full set of lagged country-level controls
to account for potential country-level confounders (column (3)). Similarly, the main finding

remains unchanged when winsorizing the absolute BGR at the 97.5% level (column (4)).

'®As explained in Section 3.2, abs(BGR_,_;) := abs(min{0, BGR.}).

19 As explained previously, the SSM was implemented in November 2014. Thus, we set the dummy to one
only starting in 2015.
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Hence, the attenuating effect in the post-SSM period is not exclusively driven by extreme
contractionary lending shocks. Lastly, we replace the absolute value of the negative BGR
with expansionary lending shocks (BGR™) and find a weakly positive association between
these shocks and GDP growth. Yet, the SSM’s moderating role is specific to contractionary
credit shocks, as the interaction term is not statistically significant. This result is consistent
with the interpretation that supranational supervision primarily dampens the real effects
of downside tail risks in bank lending rather than amplifying the effects of positive lending
shocks.

In sum, we find supporting evidence at the macro level that the establishment of the
SSM enhances stability and reduces spillover risks of granular banking shocks to the macro

economy.

6 Conclusions

Following the financial crisis starting in 2007/08, the regulatory and supervisory framework
in the euro area banking system has been significantly revised. Acknowledging that large
banks contributed heavily to systemic risk and are prone to take excessive risks due to their
“too-big-to-fail” status, supervision of these banks has been shifted to the supranational
level. The introduction of the Single Supervisory Mechanisms aims at tightening supervision
of significant banks in the euro area and level the playing field. Based on a sample of euro
area banks and the period 2010-2021, we contribute to the literature by assessing how lending
and risk outcomes have changed with the SSM introduction and by zooming into relevant
trade-offs and spillovers to other banks as well as the macro economy.

Our study yields three main findings. First, consistent with related research, SSM-
supervised banks exhibit greater stability. We also find indications of lower loan growth,
which is accompanied by less volatility in banks’ loan portfolios, suggesting a possible trade-

off between centralized supervision and the first versus second moments of bank lending. Sec-

24



ond, we consider another relevant dimension, namely direct versus indirect effects of tighter
supranational supervision. While SSM-supervised banks can exhibit lower loan growth, there
are positive spillover effects on lending of nationally supervised banks in countries where a
larger asset share is under SSM supervision. These spillover effects are weaker in more con-
centrated banking markets and stronger when SSM supervision is accompanied by broader
improvements in the banking sector’s health. Third, we find evidence of macro-level effects:
after the introduction of the SSM, economic growth becomes less negatively correlated with
contractionary granular shocks in the banking system.

Consequently, evaluating the effectiveness of tighter bank supervision of significant banks
at the supranational level requires distinguishing between loan growth versus volatility, as
well as directly supervised banks versus indirect effects on nationally supervised banks and

the macro economy.
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7 Tables and Figures

Table 1: Summary statistics

Mean SD Min Mdn Max Obs.

Panel A: Bank-level

In(Vola) 116 132 284 126 431 36,065
Loan growth [%] 6.33 16.49 -37.93 4.19 111.31 36,065
In(z-score) 5.10 3.42  -4.54 4.78  41.81 31,126
LLP ratio [%] 0.35 1.02  -2.96 0.18 5.48 35,237
NPL ratio [%)] 5.91 7.13 0.02 3.29 40.73 23,431
Tier 1 ratio [%)] 17.44 9.00 6.90 15.13 65.86 23,719
In(Assets) (lag) 655  1.86 295 632 1246 36,065

Equity-to-assets ratio [%] (lag) ~ 10.07 6.92 2.29 890 79.12 36,065
Cost-to-income ratio [%] (lag) 71.36  16.80 22.78  70.23 152.96 36,065

ROAA [%] (lag) 0.34 0.60  -3.09 0.28 3.47 36,065
SSM bank 0.02 0.13 0.00 0.00 1.00 36,065
Spillover measure 0.18 0.21 0.00 0.19 1.00 36,065

Panel B: Country-level

abs(BGR™) 2.33 3.62 0.00 0.27  20.76 215
BGR™ 1.56 3.77 0.00 0.00  34.96 215
GDP growth (lag) [%] 1.06 401 -11.16  1.62 2448 215
Banking assets/GDP (lag) [%] 177.27 112.97 4.14 169.57 571.09 215
Concentration (lag) [%] 63.34  20.25 25.01 66.60 97.35 215
CRD IV dummy 0.65 0.48 0.00 1.00 1.00 215
BRRD dummy 0.56 0.50 0.00 1.00 1.00 215
Credit/GDP (lag) [%] 93.76 4156 32.90 89.38 255.31 215
NPL ratio (country) (lag) [%] 7.38 9.12 0.15 4.02  47.75 209

Note: This table presents summary statistics for bank-level (Panel A) and country-level (Panel B) variables for the bank-level
estimation, which comprises 3,804 banks across 18 countries over the 2010-2021 period. Table OA5 in the Online Appendix
presents variable definitions.
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Table 2: The role of the SSM for bank risk and lending outcomes

(1) (2) (3) (4) (5) (6)
NPL Tier 1 LLP Loan
Outcome: In(z-score) ratio ratio ratio growth In(Vola)
SSM bank 0.433*** -0.572 1.478* -0.225* -2.669 -0.184***
(0.090)  (0.881)  (0.745)  (0.125)  (1.829)  (0.062)
In(Assets) (lag) 0.208 0134 -2.341°% 01924 _11.474*F  -0.263**
(0.204)  (0.283)  (0.666)  (0.061)  (2.036)  (0.096)
Equity-to-assets ratio [%] (lag) 0.020* 0.077* 0.006 -0.003 -0.007
(0.010)  (0.040) (0.007)  (0.128)  (0.004)
Cost-to-income ratio [%] (lag) -0.003 -0.060* 0.013** -0.007 0.042 0.001
(0.003)  (0.029)  (0.005)  (0.004)  (0.026)  (0.001)
ROAA [%] (lag) 0.036  -2.285"* 0495  -0.222* 0467  -0.029%*
(0.152)  (0.492)  (0.091)  (0.067)  (0.578)  (0.013)
GDP growth [%] (lag) 0.055** 0.034 -0.108 -0.082*** 0.278 0.000
(0.021)  (0.113)  (0.103)  (0.017)  (0.245)  (0.008)
Banking assets/GDP [%)] (lag) 20.000  0.011**  -0.020%*  0.001 0.009 0.001
(0.001)  (0.005)  (0.006)  (0.000)  (0.018)  (0.001)
Concentration [%)] (lag) 0.003 -0.023 0.019 -0.009 0.167 0.007
(0.010)  (0.089)  (0.064)  (0.007)  (0.183)  (0.012)
CRD IV dummy 0.345** -1.441** 0.224 -0.530*** 2.078 0.005
(0.137)  (0.591)  (0.256)  (0.162)  (1.793)  (0.096)
Observations 31,280 23,391 23,692 35,233 36,065 36,065
R-Squared 0.41 0.81 0.90 0.45 0.25 0.41
Bank fixed effects yes yes yes yes yes yes
Time fixed effects yes yes yes yes yes yes

Note: This table presents regression results examining the association between SSM supervision and bank risk and lending
outcomes, based on the model specified in equation (3). The variable SSM bank equals 1 if a bank is supervised under the SSM
in year t, and 0 otherwise. In columns (1)—(4), we show results for different bank-risk measures: (1) In(z-score), (2) NPL ratio,
(3) Tier 1 ratio, and (4) LLP ratio. Columns (5)—(6) report the effect on loan growth and its volatility. All regressions include
bank and year fixed effects as well as lagged bank-level controls for size (In(Assets)), capitalization (Equity-to-assets ratio),
efficiency (Cost-to-income ratio), and profitability (ROAA) except in Column (3), where the capitalization control is omitted
due to its close link with the Tier 1 ratio. Country-level controls comprise GDP growth, the relative size of the banking sector
(Banking assets/GDP), banking sector concentration (Concentration), and the implementation of the CRD IV at the country

level. See Table OA5 in the Online Appendix for variable definitions and data sources. Standard errors are clustered at the

country level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 3: Placebo test

(1) (2)

(3)

(4)

()

(6)

NPL Tier 1 LLP Loan

Outcome: In(z-score) ratio ratio ratio growth In(Vola)
SSM placebo bank -0.009 0.313 0.619 0.049  -0.526 -0.048

(0.073) (0.284)  (0.463)  (0.049) (2.125) (0.045)
Observations 31,280 23,391 23,692 35,233 36,065 36,065
R-Squared 0.41 0.81 0.89 0.45 0.25 0.40
Bank & country controls yes yes yes yes yes yes
Bank & time fixed effects yes yes yes yes yes yes

Note: This table reports placebo test results for the baseline regressions based on the model specified in equation (3). Placebo
banks are randomly selected from the largest 20% of banks in the sample (measured by average total assets), excluding SSM
banks. These placebo banks are randomly assigned to treatment years to replicate the distribution in the actual sample with
approximately 85% are assigned to be treated in 2015 and the remainder in subsequent years. In columns (1)—(4), we show
results for different bank-risk measures: (1) In(z-score), (2) NPL ratio, (3) Tier 1 ratio, and (4) LLP ratio. Columns (5)—(6)
report the effect on loan growth and its volatility, respectively. All regressions include bank and year fixed effects as well as
lagged bank-level controls (In(Assets), Equity-to-assets ratio, Cost-to-income ratio, ROAA, except in Column (3), where the
equity-to-assets ratio is omitted due to its close link with the Tier 1 ratio) and country-level controls (GDP growth, Banking
assets/GDP, Concentration, CRD IV dummy). See Table OA5 in the Online Appendix for variable definitions and data sources.
Standard errors are clustered at the country level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4: Robustness of baseline results to outliers in loan growth volatility

Outcome: In(Vola) (1) (2) (3) (4)
SSM bank -0.184***  -0.168** -0.142** -0.195***
(0.062) (0.059)  (0.053) (0.066)
Observations 36,065 36,065 27,897 34,561
R-~Squared 0.41 0.41 0.24 0.40
Bank & country controls yes yes yes yes
Bank & time fixed effects yes yes yes yes

Note: This table presents regression results examining the robustness of the baseline finding for SSM supervision and loan growth
volatility to outliers and measurement inconsistencies in the outcome variable. All estimations are based on the model specified
in equation (3). The outcome variable is the natural logarithm of loan growth volatility. SSM bank is a dummy variable equal to
1 if a bank is supervised under the SSM in year t, and 0 otherwise. Column (1) presents the baseline results. In column (2), we
further winsorize the dependent variable at the 2.5th and 97.5th percentiles to reduce the influence of extreme values. Column
(3) excludes banks with a loan growth rate in the top or bottom 2.5% in any year of the sample period. In column (4), we drop
banks for which observations had to be manually matched across Bankscope and Bankfocus due to changes in identification
numbers and bank names, which might have introduced erroneous time-series breaks in loan growth rates and inflated volatility
measures. All regressions include bank and year fixed effects as well as lagged bank-level controls (In(Assets), Equity-to-assets
ratio, Cost-to-income ratio, ROAA) and country-level controls (GDP growth, Banking assets/GDP, Concentration, CRD IV
dummy). See Table OA5 in the Online Appendix for variable definitions and data sources. Standard errors are clustered at the
country level. *** p<0.01, ** p<0.05, * p<0.1.

Table 5: Robustness of baseline results to the sample composition

Outcome: In(Vola) (1) (2) (3)
SSM bank -0.184***  -0.146™*  -0.242***
(0.062) (0.067) (0.077)
Observations 36,065 18,559 35,614
R-Squared 0.41 0.44 0.40
Bank & country controls yes yes yes
Bank & time fixed effects yes yes yes

Note: This table presents regression results examining the robustness of the baseline finding for SSM supervision and loan
growth volatility to the sample composition. All estimations are based on the model specified in equation (3). The outcome
variable is the natural logarithm of loan growth volatility. SSM bank is a dummy variable equal to 1 if a bank is supervised
under the SSM in year t, and 0 otherwise. Column (1) reports the baseline results. In column (2), banks with below-median
average total assets are excluded. Column (3) is based on the balanced subsample, i.e., only banks observed throughout the full
sample period. Column (4) restricts the treated group to banks that remain under SSM supervision for the entire 2015-2021
period. All regressions include bank and year fixed effects as well as lagged bank-level controls (In(Assets), Equity-to-assets
ratio, Cost-to-income ratio, ROAA) and country-level controls (GDP growth, Banking assets/GDP, Concentration, CRD IV
dummy). See Table OA5 in the Online Appendix for variable definitions and data sources. Standard errors are clustered at the
country level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 6: Robustness

of baseline results to additional country-level controls

Outcome: In(Vola)

(1)

(2)

3)

(4)

()

) NPL BRRD Credit/ _
Country control: ratio dummy GDP abs(BGR™)
SSM bank -0.184***  -0.155**  -0.182***  -0.182*** -0.186***
(0.062) (0.069) (0.061) (0.062) (0.062)
Country control -0.003 0.039 0.002 0.011*
(0.003) (0.079) (0.002) (0.006)
Observations 36,065 34,625 36,065 36,065 36,065
R-Squared 0.41 0.41 0.41 0.41 0.41
Bank & country controls yes yes yes yes yes
Bank & time fixed effects yes yes yes yes yes

Note: This table presents regression results examining the robustness of the baseline finding for SSM supervision and loan
growth volatility to additional country-level control variables. All estimations are based on the model specified in equation (3).
The outcome variable is the natural logarithm of loan growth volatility. SSM bank is a dummy variable equal to 1 if a bank
is supervised under the SSM in year t, and 0 otherwise. Column (1) reports the baseline results. In column (2), we add a
lagged country control for the banking sector’s NPL ratio. Column (3) controls for the implementation of the Bank Recovery
and Resolution Directive (BRRD). Columns (4) and (5) include lagged country controls for total domestic credit provided to
the private sector by financial corporations relative to GDP (Credit/GDP) and the lagged absolute value of negative banking
granular residuals (abs(BGR ™)), defined as abs(min{0, BGR}). All regressions include bank and year fixed effects as well as
lagged bank-level controls (In(Assets), Equity-to-assets ratio, Cost-to-income ratio, ROAA) and country-level controls (GDP
growth, Banking assets/GDP, Concentration, CRD IV dummy). See Table OA5 in the Online Appendix for variable definitions

and data sources. Standard errors are clustered at the country level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 7: Heterogeneity by ex-ante supervisory power and ability

Outcome: In(Vola) (1) (2) (3) (4) (5)
Country dummy: L(.)W sup Nosyst Low sup Low sup
index sup edu train
SSM bank -0.184***  -0.032 -0.068 -0.011 -0.049
(0.062) (0.130) (0.064) (0.116) (0.041)
SSM bank x Country dummy -0.263  -0.524**  -0.353* -0.409*
(0.208) (0.225) (0.194) (0.211)
Observations 36,065 36,065 19,269 10,034 10,431
R-~Squared 0.41 0.41 0.41 0.39 0.41
Average country dummy 0.63 0.09 0.33 0.26
Bank & country controls yes yes yes yes yes
Bank & time fixed effects yes yes yes yes yes

Note: This table reports regression results on how cross-country differences in ex-ante supervisory power and ability shape
the baseline effect. All estimations follow the model specified in equation (3). The outcome variable is the natural logarithm
of loan growth volatility. SSM bank is a dummy variable equal to 1 if a bank is supervised under the SSM in year t, and 0
otherwise. Column (1) presents the baseline results. In columns (2)-(5), we add an interaction term between the SSM bank
dummy and a time-invariant country characteristic. In column (2), the country dummy (Low sup index) equals 1 for countries
with ex-ante supervisory stringency below the median. Column (3) uses a country dummy (No syst sup) identifying countries
in which systemic and non-systemic banks were not subject to differential supervision before the introduction of the SSM. In
column (4), the dummy (Low sup edu) equals 1 if the share of supervisors with postgraduate degrees is below the median. In
column (5), the dummy (Low sup train) identifies countries in which the average training hours for supervisors were low, i.e., less
than 50 hours per year. The sample size in columns (3) - (5) declines due to missing country-level data on ex-ante supervisory
characteristics. All regressions include bank and year fixed effects as well as lagged bank-level controls (in(Assets), Equity-to-
assets ratio, Cost-to-income ratio, ROAA) and country-level controls (GDP growth, Banking assets/GDP, Concentration, CRD
IV dummy). See Table OA5 in the Online Appendix for variable definitions and data sources. Standard errors are clustered at
the country level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 8: Spillover effects of SSM supervision

(1) (2) (3) (4) (5) (6)
NPL Tier 1 LLP Loan
Outcome: In(z-score) ratio ratio ratio growth In(Vola)
Panel A: Full sample including SSM banks
SSM bank 0.447*** -0.677 1.467* -0.193 -3.095  -0.203***
(0.091) (0.819)  (0.742) (0.116) (1.864) (0.063)
Spillover measure -0.316 2.418 0.343 -0.742**  9.388* 0.424
(0.277) (3.316)  (1.030) (0.137) (4.688) (0.304)
Observations 31,280 23,391 23,692 35,233 36,065 36,065
R-Squared 0.41 0.81 0.90 0.45 0.26 0.41
Bank & country controls yes yes yes yes yes yes
Bank & time fixed effects yes yes yes yes yes yes
Panel B: Sub-sample excluding SSM banks
Spillover measure -0.410 3.178 0.238 -0.770***  10.918** 0.410
(0.295) (3.865)  (1.090) (0.150) (4.891) (0.315)
Observations 30,272 22,320 22,662 34,116 34,915 34,915
R-Squared 0.40 0.81 0.90 0.45 0.26 0.41
Bank & country controls yes yes yes yes yes yes
Bank & time fixed effects yes yes yes yes yes yes

Note: This table presents regression results examining the spillover effects of SSM supervision on bank risk and lending outcomes,
based on the model specified in equation (3). We measure spillover by the indirect exposure of a bank to the SSM: Spillover
measure is the share of assets under the SSM in a country’s total banking assets, excluding the bank’s own assets. The variable
SSM bank equals 1 if a bank is supervised under the SSM in year t, and 0 otherwise. In columns (1)—(4), we show results for
different bank-risk measures: (1) in(z-score), (2) NPL ratio, (3) Tier 1 ratio, and (4) LLP ratio. Columns (5)—(6) report the effect
on loan growth and its volatility, respectively. Panel A reports the results for the full sample. In Panel B, we exclude SSM banks
from the estimation sample. All regressions include bank and year fixed effects as well as lagged bank-level controls (in(Assets),
Equity-to-assets ratio, Cost-to-income ratio, ROAA, except in Column (3), where the equity-to-assets ratio is omitted due to
its close link with the Tier 1 ratio) and country-level controls (GDP growth, Banking assets/GDP, Concentration, CRD IV
dummy). See Table OA5 in the Online Appendix for variable definitions and data sources. Standard errors are clustered at the

country level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 9: The role of market concentration and stability for spillover effects

Outcome: Loan growth (1) (2) (3) (4)

Country dummy: Market NPL ratio
conc. high SSM banks |  Ctry avg |

Spillover measure 10.918** 16.330** 16.091%** 7.740**

(4.891) (5.892) (3.924) (3.275)

Spillover measure x Country dummy -9.430** -7.999*** 8.140***

(3.742) (2.531) (2.560)

Observations 34,915 34,915 34,915 34,915
R-~Squared 0.26 0.26 0.26 0.26
Average country dummy 0.12 0.30 0.67
Bank & country controls yes yes yes yes
Bank & time fixed effects yes yes yes yes

Note: This table presents regression results examining the spillover effects of SSM supervision on loan growth, based on the
model specified in equation (3). Spillover measure is the share of assets under the SSM in a country’s total banking assets,
excluding the bank’s own assets. We exclude SSM banks from the estimation sample. In columns (2)-(4), we add an interaction
term between the spillover measure and a time-invariant country characteristic. In column (2), the dummy equals one for
countries with very high ex post average market concentration, defined as the five largest credit institutions accounting for at
least 50% of total assets on average over the 2015-2021 period. In column (3), the dummy identifies countries in which SSM
supervision is associated with the largest declines in NPL ratios among SSM banks. Specifically, it equals one if the difference
between the post- and pre-SSM average NPL ratio is below the median, corresponding to a decline of at least one percentage
point. In column (4), the dummy equals one for countries with the most pronounced declines in the country-average NPL ratio
between the 2015-2021 and 2010-2014 periods. All regressions include bank and year fixed effects as well as lagged bank-level
controls (In(Assets), Equity-to-assets ratio, Cost-to-income ratio, ROAA, except in Column (3), where the equity-to-assets
ratio is omitted due to its close link with the Tier 1 ratio) and country-level controls (GDP growth, Banking assets/GDP,
Concentration, CRD IV dummy). See Table OA5 in the Online Appendix for variable definitions and data sources. Standard
errors are clustered at the country level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 10: Banking granular residuals, GDP growth, and the role of SSM supervision

Outcome: GDP growth (1) (2) (3) (4) (5)
abs(BGR™) (lag) -0.109*  -0.258***  -0.231***  -0.274***
(0.059)  (0.060) (0.057) (0.092)
abs(BGR ™) (lag) x Post 0.234** 0.197* 0.248*
(0.097) (0.105) (0.128)

BGR™ (lag) 0.094*

(0.046)
BGR™ (lag) x Post 0.038

(0.055)
Observations 215 215 215 215 215
R-Squared 0.69 0.70 0.73 0.70 0.69
Country & time fixed effects yes yes yes yes yes

Note: This table reports regression results examining the role of the banking granular residual (BGR) for GDP growth in the
context of SSM supervision. All estimations are based on the model specified in equation (5). The dependent variable is GDP
growth. abs(BGR™) denotes the absolute value of negative banking granular residuals, defined as abs(min{0, BGR}). Post is
a dummy variable equal to 1 for the 2015-2021 period, and 0 otherwise. All regressions include year and country fixed effects.
Column (3) adds lagged country-level controls (GDP growth, Banking assets/GDP, Concentration, CRD IV dummy). In column
(4), we winsorize abs(BGR ™) at the upper 2.5%. Column (5) reports results from regressing GDP growth on the lagged positive
banking granular residual (BGRT). See Table OA5 in the Online Appendix for variable definitions and data sources. Standard

errors are clustered at the country level. *** p<0.01, ** p<0.05, * p<0.1.
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Figure 1: Market concentration in the euro area banking sector
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Note: This graph shows euro area banks’ average (dashed line) and median (dotted line) of total net loans over the 2005-2020
period (in million Euros, left axis). The sample of banks is described in Section 3.1. The solid line represents the asset share
(in %, right axis) of the five largest credit institutions, averaged across euro area countries. The gray shaded area indicates the
period following the introduction of the SSM. Data source: ECB, BvD, own calculations.

Figure 2: Distribution of banks’ loan portfolio size
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Note: This figure shows the distribution of banks’ loan portfolio sizes (total net loans, in million Euros) in our baseline estimation
sample. For visual clarity, the largest 10% of observations are excluded. Data source: BvD, own calculations.

39



A Online Appendix

Table OA1: Timeline of the introduction of the Single Supervisory Mechanism

Year Milestone

Description

29 June 2012 Proposal

12 September 2012 Legal proposal

23 October 2013

03 November 2013  Adoption

04 September 2014  List of SSM banks

26 October 2014 Results CA
04 November 2014 Launch
01 January 2015 Expansion

01 October 2020 Expansion

Comprehensive assessment

European Council sets stage for the the
establishment of the SSM at the ECB.
Legislative proposal by the European
Commission.

Start of the comprehensive assessment
to check banks’ soundness.

Legal establishment of the SSM
via Council Regulation (EU) No
1024,/2013.

ECB publishes list of significant insti-
tutions.

ECB publishes results of the compre-
hensive assessment.

ECB takes over supervisory responsi-
bility for the significant banks.
Lithuania joins the Single Supervisory
Mechanism.

Bulgaria and Croatia join the Single
Supervisory Mechanism.

For more details, see here.
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https://www.bankingsupervision.europa.eu/about/thessm/milestones/html/index.en.html

Table OA2: Criteria for bank assessment

Criterion Description
(a) Size The total value of a bank’s assets exceeds €30 billion.
(b) Economic importance The bank is of significant economic importance for the specific

country or the EU economy as a whole.

(c) Cross-border activities  The total value of a bank’s assets exceeding €5 billion and the
ratio of a bank’s cross-border assets/liabilities in more than one
other participating Member State to its total assets/liabilities is

above 20%.
(d) Direct public assistance The bank has received direct public financial assistance.
(e) Other The bank belongs to the three most important financial institu-

tions in a country.

For more details, see here.

Table OA3: Stylized overview of main effect of SSM on bank risk and lending

Empirical study Sample Bank risk Lending
Alves et al. (2023) 2011-18, BankFocus (8

Altavilla et al. (forthcom- 2012-17, AnaCredit A} I &1
ing)

Avignone et al. (2021) 2011-18, BankFocus (8

Fiordelisi et al. (2017) 2011-14, Bankscope (3
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https://www.bankingsupervision.europa.eu/framework/supervised-banks/criteria/html/index.en.html

Table OA4: Number of observations

Estimation sample Total
Year All non-SSM SSM SSM
2010 3,169 3,169 0 0
2011 3,252 3,252 0 0
2012 3,422 3,422 0 0
2013 3,451 3,451 0 0
2014 3,323 3,323 0 0
2015 3,074 2,987 87 102
2016 3,006 2,914 92 124
2017 3,004 2,918 86 114
2018 2,907 2,820 87 109
2019 2,782 2,699 83 111
2020 2,676 2,594 82 112
2021 1,999 1,921 78 114

Note: This table shows the annual number of observations for all banks, non-SSM banks, and SSM banks in our estimation
sample, along with the total number of significant institutions under SSM supervision as of the second quarter of each year
according to official ECB statistics.
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Table OA5: Variable definitions and sources

Variable Definition Source
Bank-level variables:
In(Vola) Natural logarithm of estimated volatility of growth in net loans BvD & own
computation
Loan growth [%] One-year growth rate of net loans in % BvD & own
computation
In(z-score) Natural logarithm of BvD & own
z-score = (ROAA + Equity-to-assets)/ocroaa with croaa computation
estimated based on 3-year symmetric rolling windows
LLP ratio [%)] Loan loss provisions/gross loans in % BvD
NPL ratio [%] Impaired loans/gross loans in % BvD
Tier 1 ratio [%] Tier 1 capital/risk weighted assets in % BvD
In(Assets) Natural logarithm of total assets in mn EUR BvD
Equity-to-assets ratio [%] Equity/total assets in % BvD
Cost-to-income ratio [%)] Cost/income in % BvD
ROAA [%) Return on average assets in % BvD
SSM bank Dummy indicating if a bank is a significant institution under BvD & ECB’s lists of

Spillover measure

Country-level variables:

abs(BGR™)

BGR™

GDP growth [%]
Banking assets/GDP [%)]

Concentration [%)]

CRD IV dummy

BRRD dummy

Credit/GDP [%]

NPL ratio (country) [%)]

Low sup index

the supervision of the SSM. SSM status is assigned to a bank in
a given year if it was under direct ECB supervision for at least
six months during that calendar year.

Share of assets under the SSM in total banking assets,
excluding the bank’s own assets

Absolute value of negative banking granular residual
Positive banking granular residual
Annual growth of gross domestic product in %

Total consolidated assets of domestic banking groups as % of
nominal GDP

Share of the 5 largest credit institutions in total assets in %

Dummy indicating if the key law implementing the Capital
Requirements Directive IV in a country has been effective for at
least 6 month in the current year

Dummy indicating if the key law implementing the Banking
Recovery and Resolution Directive in a country has been
effective for at least 6 month in the current year

Domestic credit to the private sector provided by financial
corporations as % of GDP

Banks’ nonperforming loans as % of total gross loans

Dummy equal to 1 if a country ranks below the sample median
of the supervisory power index based on 2011 survey responses,
and 0 otherwise
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supervised entities

BvD & own
computation

BvD & own
computation

BvD & own
computation

IMF World Economic
Outlook Database

ECB Consolidated
Banking Data

ECB Banking
Structural Statistical
Indicators

Krause et al. (2025)

Krause et al. (2025)

Worldbank World
Development
Indicators

Worldbank World
Development
Indicators

World Bank
Regulation &
Supervision Survey

Continued on next page —



Table OA5 — continued from previous page

Variable

Definition

Source

No syst sup

Low sup edu

Low sup train

Dummy equal to 1 if the answer to the question “Do you
supervise systemic institutions in a different way than
non-systemic ones?” (q12-28_00) was “No” in the 2011 survey,
and 0 otherwise; data missing for Germany

Dummy equal to 1 if a country ranks below the sample median
in the share of supervisors with postgraduate qualifications
(q12-33_00) as reported in the 2011 survey, and 0 otherwise;
data missing for Austria, Estonia, Finland, France, Germany

Dummy equal to 1 if a country ranks below the sample median
in the hours of training supervisors received on average in the
previous year (q12-34.00) as reported in the 2011 survey, and 0
otherwise; data missing for Austria, Belgium, France, Germany,
Ireland

World Bank
Regulation &
Supervision Survey

World Bank
Regulation &
Supervision Survey

‘World Bank
Regulation &
Supervision Survey
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Table OA6: Robustness check: Baseline results with standard errors clustered at the bank level

(1) (2) (3) (4) (5) (6)
NPL Tier 1 LLP Loan
Outcome: In(z-score) ratio ratio ratio growth In(Vola)
SSM bank 0.433*** -0.572 1.478**  -0.225*** -2.669* -0.184***
(0.093)  (0.659)  (0.737)  (0.082)  (L511)  (0.070)
In(Assets) (lag) 0.208* 0134  -2.341% 0192 11474 -0.263"
(0.066)  (0.334)  (0.548)  (0.044)  (1.317)  (0.051)
Equity-to-assets ratio [%] (lag) 0.020*** 0.077* 0.006 -0.003 -0.007***
(0.004)  (0.039) (0.005)  (0.090)  (0.003)
Cost-to-income ratio [%] (lag) -0.003 -0.060***  0.013***  -0.007***  0.042*** 0.001
(0.002)  (0.005)  (0.004)  (0.001)  (0.013)  (0.001)
ROAA [%] (lag) 0.036  -2.285%**  0.495**  -0.222* 0467  -0.029*
(0.032)  (0.166)  (0.174)  (0.025)  (0.454)  (0.016)
GDP growth [%] (lag) 0.055%** 0.034 -0.108***  -0.082***  (0.278*** 0.000
(0.013)  (0.035)  (0.035)  (0.005)  (0.095)  (0.006)
Banking assets/GDP [%)] (lag) 20.000  0.011***  -0.020%*  0.001***  0.009*  0.001**
(0.000)  (0.002)  (0.002)  (0.000)  (0.005)  (0.000)
Concentration [%] (lag) 0.003 -0.023 0.019 -0.009***  0.167*** 0.007**
(0.004)  (0.022)  (0.026)  (0.002)  (0.058)  (0.003)
CRD IV dummy 0.345%** -1.441%** 0.224 -0.530***  2.078*** 0.005
(0.099)  (0.147)  (0.183)  (0.040)  (0.679)  (0.041)
Observations 31,280 23,391 23,692 35,233 36,065 36,065
R-Squared 0.41 0.81 0.90 0.45 0.25 0.41
Bank fixed effects yes yes yes yes yes yes
Time fixed effects yes yes yes yes yes yes

Note: This table presents regression results examining the association between SSM supervision and bank risk and lending
outcomes, based on the model specified in equation (3). The variable SSM bank equals 1 if a bank is supervised under the SSM
in year t, and 0 otherwise. In columns (1)—(4), we show results for different bank-risk measures: (1) In(z-score), (2) NPL ratio,
(3) Tier 1 ratio, and (4) LLP ratio. Columns (5)—(6) report the effect on loan growth and its volatility. All regressions include
bank and year fixed effects as well as lagged bank-level controls for size (In(Assets)), capitalization (Equity-to-assets ratio),
efficiency (Cost-to-income ratio), and profitability (ROAA) except in Column (3), where the capitalization control is omitted
due to its close link with the Tier 1 ratio. Country-level controls comprise GDP growth, the relative size of the banking sector
(Banking assets/GDP), banking sector concentration (Concentration), and the implementation of the CRD IV at the country
level. See Table OA5 in the Online Appendix for variable definitions and data sources. Standard errors are clustered at the
bank level. *** p<0.01, ** p<0.05, * p<0.1.
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Table OAT7: Robustness check: Baseline results using smallest common sample

(1) (2) 3) (4) () (6)
NPL Tier 1 LLP Loan
Outcome: In(z-score) ratio Latio ratio growth In(Vola)
SSM bank 0.561%** -0.165 0.622* -0.248 -4.442*% -0.247**
(0.104)  (0.870)  (0.332)  (0.157)  (2.142)  (0.095)
In(Assets) (lag) 0.222 0.368  -1.710**  0.305*** -12.217*  -0.289
(0.223)  (0.275)  (0.699)  (0.060)  (2.893)  (0.190)
Equity-to-assets ratio [%] (lag) 0.025** -0.050 0.036 0.269 -0.015
(0.009)  (0.061) (0.021)  (0.353)  (0.010)
Cost-to-income ratio [%] (lag) -0.008 -0.061*  0.009*** -0.007 0.052* 0.000
(0.006)  (0.020)  (0.003)  (0.004)  (0.027)  (0.001)
ROAA [%] (lag) 0.021  -2.189"** 0455 -0.214"**  0.662  -0.048*
(0.260)  (0.512)  (0.121)  (0.059)  (0.448)  (0.024)
GDP growth [%)] (lag) 0.031 -0.013 0.187  -0.114*** 0.198 0.008
(0.024)  (0.101)  (0.108)  (0.022)  (0.340)  (0.013)
Banking assets/GDP [%] (lag) 0.001 0.012*  -0.024*** 0.000 0.016 0.001
(0.001)  (0.006)  (0.006)  (0.001)  (0.022)  (0.001)
Concentration [%)] (lag) 0.002 -0.102 -0.040 -0.011 0.676* 0.028
(0.009)  (0.117)  (0.046)  (0.011)  (0.336)  (0.018)
CRD IV dummy 0.477+*  -1.889***  -0.084  -0.575"**  4.464** = 0.138**
(0.091)  (0.376)  (0.190)  (0.063)  (L.088)  (0.062)
Observations 18,091 18,091 18,091 18,091 18,091 18,091
R-Squared 0.41 0.84 0.92 0.54 0.34 0.40
Bank fixed effects yes yes yes yes yes yes
Time fixed effects yes yes yes yes yes yes

Note: This table presents the baseline regressions results based on the smallest common sample across all specifications. The
variable SSM bank equals 1 if a bank is supervised under the SSM in year t, and 0 otherwise. In columns (1)—(4), we show results
for different bank-risk measures: (1) in(z-score), (2) NPL ratio, (3) Tier 1 ratio, and (4) LLP ratio. Columns (5)—(6) report the
effect on loan growth and its volatility. All regressions include bank and year fixed effects as well as lagged bank-level controls for
size (In(Assets)), capitalization (Equity-to-assets ratio), efficiency (Cost-to-income ratio), and profitability (ROAA), except in
Column (3), where the equity-to-assets ratio is omitted due to its close link with the Tier 1 ratio. Country-level controls comprise
GDP growth, the relative size of the banking sector (Banking assets/GDP), banking sector concentration (Concentration), and
the implementation of the CRD IV at the country level. See Table OA5 in the Online Appendix for variable definitions and
data sources. Standard errors are clustered at the country level. *** p<0.01, ** p<0.05, * p<0.1.
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